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Python FwaS A LIS, BERFER T LABE T E2emis. PAR R BRIESCT- B A 1

abs () dict () help () min () setattr ()
all() dir() hex () next () slice()
any () divmod () id () object () sorted()
ascii() enumerate () | input () oct () staticmethod ()
bin{() eval () int () open () str()
bool () exec () isinstance () | ord() sum ()
bytearray () filter() issubclass () | pow() super ()
bytes () float () iter() print () tuple ()
callable () format () len () property () type ()
chr () frozenset () 1ist () range () vars ()
classmethod/() getattr () locals () repr () zip ()
compile () globals () map () reversed () | __import__ ()
complex () hasattr () max () round ()
delattr () hash () memoryview() | set ()
abs (x)
R — N EAEE . LS AR BREEGE S RS R R, REIE R

all (iterable)

U iterable (FTA LR AE (BOEAAAZ), BN True . M T

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

any (iterable)

U2 iterable AL —JCE A FINR ] True. QIERIEN N

75, ik False, %&{rT
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def any(iterable):
for element in iterable:
if element:
return True
return False

ascii (object)
W R repr (), RE—ANRER AT FA S, B2 repr () iREIAFAFH HEE ASCIH 4 i 4
S \x. \u FlN\UKFE Lo AR R Python 2 ) repr () R [l E5 AR .

bin (x)
FF— BB R — N EI S “0b” B —HERIFAFER . S5 — AN E7ERY Python ik, R x N2
Python ffjint X%, IPEFEE X __index__ () F¥ERE—AHEE, —Lf]¥:

>>> bin(3)
'Obl11"

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

WARA—EHEAIZE “0b”, ABn] AGH AT T3k

>>> format (14, '#b'), format (14, 'b')

('Ob1110', '1110")
>>> f! ', £ !
('0Ob1110', '1110")

W format () FRPHEZE E..

class bool ([x])
RPl—A/RME, True B0 False. x fEHARMERY LA X L2 R4, WR x 2R ECE AR,
A False; HAMF IR True, bool Fi2int BT (W5 £ —int, float, complex) , HiAfth
RABEMRHTE. BEHRA False fll True PIANSEH] (S04 27 148).

class bytearray ( [source[, encoding[, errors] ] ] )
R[] —AH Y bytes 4l bytearray HKig—AMrAFH, WETEHEY 0 <=x <256 L. EA ]
RPN 8 DL T, WLoT 22 20 7 ffilad s AR by tes KRR TTIk, S hbytes 4=

bytearray 3£1F .
3B S source W LAFIANIR] i 75 2RA) ha A S 4 -

o WRZE—A string, R HAEML encoding ZHL (errors ZHATYZ W BEW) 5 bytearray () £{fi
M str.encode () Ji¥EFNs string F575 Jif, bytes.

o IR E—A> integer, SWIIRACK/INIZECTHIBAL, FHAH null FAETE.
o W —NFFE buffer FIARIXTS, 12500 H ik buffer 2 FRAIRIL FAT 54 .

o AR JE—A> iterable \IIARNR, EMITRMTERELIZ 0 <= x < 256 BWEE, EXPINEL
HMHIIRNE -

WMAREH LS, WEIEIR/INH 0 %A,
=1t #) 5 2 KA —bytes, bytearray, memoryview Fbytearray 3t % .

class bytes( [source[, encoding[, errors] ] ] )
R — AN “bytes” X, R—ARAAETFH, WEWER 0 <= x < 256 MBH. bytes
Rbytearray MARTARA - EAHARUAERFAIR I EARFRNZS] . G .

WL, MERAESNbytearray () M.
FAMREA A FHEQIE, £ strings.
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5 =3t 5 5] £ B —bytes, bytearray, memoryview, bytes 3t % Flbytes o bytearray #1E .

callable (object)
Return True if the object argument appears callable, False if not. If this returns true, it is still possible that a
call fails, but if it is false, calling object will never succeed. Note that classes are callable (calling a class returns a
new instance); instances are callable if their classhasa __call__ () method.

3.2 WUHTINA: 33X R FF A7 Python 3.0 #(R5F% T, {HAE Python 3.2 B{EHIMA .

chr (i)
i& 1] Unicode 3 WAL | ) FAFRI TR M. B, chr (97) RBIFRFE 'a', chr(8364) ikH]
FAFER e Xidord () WIREL.
LB EEIEEE 03] 1,114,111 (16 #4278 /& Ox10FFFF), 44 i @8 X ANl , &k valueError
S o

@eclassmethod
AT R R Y
—ANEHFFERLEEACHENE DS, R — LB BRG] H RS — 1S, EHA T
ESLLIESAE

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

The @classmethod form is a function decorator — see the description of function definitions in function for
details.

It can be called either on the class (such as C. £ () ) or on an instance (such as C () . £ () ). The instance is ignored
except for its class. If a class method is called for a derived class, the derived class object is passed as the implied
first argument.

Class methods are different than C++ or Java static methods. If you want those, see staticmethod () in this
section.

For more information on class methods, consult the documentation on the standard type hierarchy in types.

compile (source, filename, mode, flags=0, dont_inherit=False, optimize=-1)
Ff source i WAL AST X452, RAGX R P exec () dieval () AT, source n] DAJEH HLHIF4F
B FATEAH, B0E AST X% . S Wast BRSO TR 6 AST X4,

filename SZZ 5 BRI BEHR Y SO 44 5 MR AN T BEASCHF P el AT AR A— S8 TR (£
WM " <string>').

mode SESHGE T Hik IS B . MR source ZiHAITFH], AIPARZ 'exec'; QIR —FRIK
X, AR 'eval's WIARRAANLZHAIEN, WP "single'. (FERJE—MENL T, WRESA
PATEERAZ None R g THIH kK. )

%S H flags Tl dont_inherit 35 A5 4715 source I35 T 2| WHEA future 184, WHIRPTEECRIEMAE (BiE0
HE) WS HE T compile () BTG AR future I54A) K Hi D . WIERL T flags ZE0H
5 dont_inherit (52 H75) W flags Z U6 7 1 A SIBLE TC IS W] #54 %L Y future [BA] 29 B A . Q2R
dont_inherit }j— IR, W flags Z40 - eV R AMEI AR future 1F5R) 4% 20 o

Future 4] 1 A L RR AL R 38 8, 2 AN 1540 v] DI o #0758 . B AR R 19 B e 47 ] DA
i future_ P _Feature KIYSEHIN compiler flag J@IERKE

optimize L8 E IIFELR AL ] BOAME -1 B85 RN -0 BEIUM R e gl BaXg s h
0 (&AEMM; __debug_ AHE). 1 (KBrEwiMibk, __debug_ W) 3k 2 (SCRYFEFFHRBEMIER).
AR GRS A AR, RS itk syntaxError 4 MR IR A null 257, 00 2 fil

K ValueError 3%,
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R AL A Python AR AST /R, & [dast . parse (),

fiE): 7£ 'single' B 'eval' BIGIFZATRIBTAFERET, HMALH AR D —DMRITRERE. X
fili code FREHLH 2R Fy A I T A i) 72 BE A

B TR RIS KECE RS A FATH g AST XF4HT, Python fifff#i A w] LATK g Python AST
Gt F A 140 R A R A T 352

3.2 WU S SV Windows il Mac (034745, 16 " exec BRI BUABATAFLE . BT

optimize 2% .
3.5 i AR 2 B source FALE null FIE TGS % TypeError i,

class complex ( [real[, imag] ])
RIEE real +imag*1j ML, SCRFPATHR B PRV MRS MBS R TS, WEg
RN — AR, R BRI BB S . B DS AR FATH . LS AR
MR (RIERED) . WEREN T imag, WEGAMENZE, WK Bint Miloat —HE
FTRER . WERPIA LS A, R[E] 05,

fiE): M FAFREAE, FAFRTE + B - A BB EEA 25 H . B complex ("1+23 ") @&

H), {H complex ('l + 23') &fiikvalueError JH,

Fe g £ —int, float, complex F5iR T HEKAL,
3.6 JRCHE A FAT DAGEH T R 2R AU SC e A B 3 T a4
delattr (object, name)

setattr () MXMERE . LSZ—NDXWEM—DFRR . REFRDIUE R . RS
AV, ZEREBCEMGTE EENE. il delattr (x, 'foobar') T del x.foobar,

class dict (**kwarg)
class dict (mapping, **kwarg)
class dict (iterable, **kwarg)
B F . dict WREZ—DFME. SW.dict Mkt LT dier XA,

HABKARA, S WNER 1ist, set flltuple 2, PAfrcollections fHk,

dir ([object ])
WA LS, R Y H AR o/ ISR 2 RS2 . IR LS, B asaRiR mE S A R UE
.

WRN A AN H __dir_ () WA, BAZFERSSRE, IF S A6R B — @ E. X
VFSEELE E L __getattr_ () B __getattribute_ () PREUNXTREEN HE Ldir () KRG E
I JE e

WERMEARRME  dir (), XIPEBLERAMNREE X dict BHMERNRIERE.
SERBIFIH A DR, WRNRA AEN __getattr__ (), IGRATEEAMER .

BN air () HLEIRARZER S RATIALE B S il B R ] A A2 4 i R

o MRS GRBIBR G, WS Rt SR SR AR -

o QSRRSO RBERXTS, WIRGEEMNRBIEATR, H B4R A 2L E .

o B, FIRCUENRIBIEATR, ERREMEATR, I HBHA R ERER A B E .
R [ p Fe i TR . il
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>>> import struct

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

['__builtins__ ', '__name__', 'struct']

>>> dir (struct) # show the names 1in the struct module

['Struct', '__all_ ', '__builtins__ ', '_ cached_ ', '__doc__ ', '_ file_ "',
' initializing_ ', '__loader__', '__name__', '__package_ ',

'_clearcache', 'calcsize', 'error', 'pack', 'pack_into',

'unpack', 'unpack_from']
>>> class Shape:

def = dir_(self):

S return ['area', 'perimeter', 'location']
>>> s = Shape ()
>>> dir(s)
["area', 'location', 'perimeter']

W Fhdir () FERN T TSGR, Frole Sk ER R AN SGEN 4 78 A, AR
ST B SRR S R A M — B, B R RAAT A W] BEAE AR A Z R . B0, 458302 —A>
e, metaclass [ J&PEANEL S TELE RS R

divmod (a, b)
BRI (AERED) BFEERNES, R BR R R B — X R AR X TIRGEAEREA, &
FMHBEARIZERFIIN . XHFEE, 458 (a // b, a $ b) —&. MNTEHAH, 4RE (9, a
% b) , qiliH @& math.floor(a / b) HAIGESE /N, TEARMMEL T, g * b + a % b filadE
KA W a % bIEF, BRSO, IFH 0 <= abs(a % b) < abs(b) .

enumerate (iterable, start=0)
Rl — AR G2 o iterable W@ —ANFH, Siterator, S{HAWZRFERAIN S . enumerate () IR[H
FIERERI__next_ () JEREl—AIcd, BmES—MHEUE (N start FE06, BRIAH 0) AEL
AR iterable FASFHIME .

>>> 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')]

EMT
def enumerate (sequence, start=0):
n = start

for elem in sequence:
yield n, elem
n +=1

eval (expression, globals=None, locals=None)
L —NFAE, DAY globals Fl locals. globals 552 hije—A~F . locals AT DA AE AT LT
POE

expression ZHLLAE N —A> Python Kk (AR EBUR—DAAFFI2R) BUENTHRAE, (1) globals 71
locals - iLAE 4 Jr Ml ey 24 25 8] UI2R globals “FYUAFAE HABLE DA __builtins__ JREMAY(E, W
RAERRHT expression 2 FiIE A AL SER R N BRI bui 1t ins BTG . X EIRE expression il
HA MR DU 1t 1ns BIRY5E AU AR HLAZ RGPS POl UIRAT W locals 5 S HERIA
{EHN globals 73t . QERPHAF I AN, Kb adEeval () SIS P PAT. IRIEHE A
FORMERESR . TERERE N R e s . Bl
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>>> x = 1
>>> eval ('x+1")
2

AT DU ST RIS G: (Wlcompi Te () QIR . SRS, SHRIAMAE, i
RRFHFR . MRRFETRI) mode 5542  exec' Hieval () B None .

PR exec () MECIFISHITIER] . globals () fllocals () HES B IR A 24 B4 R4 H T
i, SR DU E G S eval () Blexec () M.

A AZ i ast . 1iteral_eval (), RERE AL AT B S SCFHIRB T

exec (object[, globals[, locals] ] )
XA BRRCHFE S IAT Python fUfY . object WhN 2 FAFHREE AU XTI G2 . WIRZFATHR, IR AL TATER
AT R — Z 5 Python IFAFFHAT (FRAERETEESTIR) . MG &, B EIIT. T
TRFOLY, BT SRR RS A — R AR (W25 T 2T S AR =TT ) o i
B  exec () BREAISAY LR 3CH, return fil yield iR ARELEREUE L2 SME -
R EUR [l {H 2 None

TEIEWERP O, ANSRAE S 7RIS AL, ISR HIEE AT WRIRIL T globals L, Wi il
FHRA, 1 BN AR AR AR B WR[FIIR AL 1 globals Ml locals Z41, A1 BIRUNIEAER
A AL bk o ARARGL T locals Z8, WERATPURAEATBSSUAIXT SR . WHCAEERIRZES, SRR
AR BRI 3. R exec HPIAANIFIN globals Fl locals %15, ARBERAR I ALE R E L —HEHAT .

WA globals FH ARG E __builtins_ BEH, W NIZEE AN NEbui 1t ins B HITE] H
U, TERPA TS L d R exec () Z 1, ATLAEATRH CH) __builtins_ FHUEH AF globals Hi3k
s T DA P AR AR

#E: NEglobals () Mlocals () ERENSS H IR 24 Fi i 4 B AIAS Mo 7= L R A] DAKF &2 A1 145 338
Zhexec () BB AR =A5ES,

E): BROATEOLR, locals AT AN NI Locals () BRI —FE: ARE R E UCEERIA) locals 3L
IR Eexec () BREOR AN FITE GRS locals H)AEZ), WML locals 73t

filter (function, iterable)
F iterable H R function IR M| ELAABLE TR, M HTRIER SR iterable W] DUE—ANFH, — A
RS, B3R WER function /& None , WX T Z— S k%L, R iterable ™ iy
AR MR TCE SRR

W E, filter (function, iterable) YT — A Mg FEiA, Y4 function 2 None [}
%R (item for item in iterable if function (item)) ; function j& None JJHMEHN (item
for item in iterable if item) .

S litertools. filterfalse () T, HA function JR 7] false i A WEHL iterable W G E 4P FEER

class float([x])
1R ] B B A B x A BT A
WERL SR PR, WELSRE S TRHIE WA S, FAFRaa T AA S, ZRAT LA =
Fo AIEEMIFFSA "+ A= s XHOUEER A P, LSWATUZ NaN (FE5F) . IEfUESF
KRS MY, BREERNZSEE, WMADTENEA T B

U fRATRS RS2 Unid MASIOATE AT QARG SO IR, T PR A TAF RS 2 4 Windows B Mac MUAR 4 T4F .
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Sign L — "+" | m_nmn

infinity = "Infinity" | "inf"

nan = "nan"

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

X B, floatnumber j& Python J% fi# i) 7 F B L, 1 0L floating, 71 K/NFER A A, i
fn, “inf”, “Inf”, “INFINITY”., “iNfINity” #{0]PAFERIETLTT K.

50, NSRS R R R SR, WER B B (FE Python 7 fkG EEVE I Y ) AOTF S KL
WS SAE Python V7 SRS VG IS, WIStk OoverflowError,

ST —f% Y Python X4 x |, float (x) F8IRZS x._ float__ () .
WMAREAZ, WaklE 0.0,
ANGIE

>>> float ('+1.23")

1.23

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

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

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

>>> float ('-Infinity")
—-inf

Fog A —int, float, complex FHIR T I A,
3.6 HiH 5 AT DA AR A R A SO B BCE A T A

format ( value[, format_spec] )
¥ value T8y format_spec il “RaAL” FoR. format_spec WIRRERERT value SEBIT, {Hig
REHON ERBUE AERS ATETER 48 XS IRIE S .

#RINKY format_spec Ze— 75 FAFER, BB st r (value) KSR,

J8 ] format (value, format_spec) < H i )iji type (value) ._ format_ (value,
format_spec) , FPASEHIFH PR _ format_ () HERAXITH. R B R Hobject
HIXATTEAE format_spec NH=S, fOVmaf spec Bk @{ET T, iR TypeError FiH .

3.4 [REE & Y format_spec K 2 2 F L H B, object () ._ format_ (format_spec) £ filt
vaTypeErroro

class frozenset ( [iterable] )
Rl—ASF frozenset X4, BAAEAESE iterable 1'HICER . frozenset & NHEME. F
KR CRY, WZH frozenset fllEA £ ——set, frozenset.,
EEHNEN set, 1ist, tuple fldict 2%, PAMcollections Bk TR BIIEAL.
getattr (object, name[ default]
RS an 24 JRYERIE . name WA TR . QR ZFEAFREXN R HEEZ —, R ENZJEPERIE.

i, getattr(x, 'foobar') Z[FT x.foobar. WHRIEENBMATELE, HIBMT default {H,
3% [\ E‘)ﬂﬂﬁﬂ?’iAttributeErroro

globals ()
IR IR G 4 R4 SR T . X AU M TRl (e B R, R e, T
T LCE IR o

11
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hasattr (object, name)
RES R — PR EI—AF . WERERFREXNRWENEZ —AFR, WERE True, 75M5& M
False. (MIhfERi@ V8 getattr (object, name) HBREGHAttributeError KL
)

hash (object)
RIEHZ R G AE (WEREHE ). WA EREEE . BT IR TTHE I Ak R ML 4
FAFR /DR AR G A (RIEEEATREUARTE, 401 F1 1.0).

fE: MREMREM T HOR __hash__ () F¥E, HHE, hash () RIEVLEEH T K REWR FE.
i ZH __hash_ ().

help ( [object] )
EENNENT B RS (SR E B E AP ) . WA ES, @RRETH G B o s a5 U
A% . MRESE DT, e, m8. 25, 7. XEFER B PR ZFZAS, 7+
TG TR MG B . RS R AT XS, WS Sz i S Bl it
ZMREGHE T s 1 e BRI AR P B Ay 44 2510 .
3.4 WS pydoc fllinspect (AR ARG T XS G 025 44 15 B I A T Al — 2.

hex (x)
FREEEEE DL “Ox” SHETZR/ING TS H#E R FAF R . AR x A& Python int XF42, WAZAE SR [H]
N __index_ () Jiik. —SEfF:

>>> hex (255)
'Oxff!
>>> hex (-42)
'-0x2a'’

R B BB N K S SUNG I Rl AT, R TE “0x” BiZE, AT DAGE A T 5k

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

('Ooxff', 'f£f', 'FEF')

>>> format (255, '#x'), format (255, 'x'), format (255, 'X")
('Oxff', '"ff', 'FEF')

>>> f! ', £ ', £

('oxff', '"f£f', 'FEF')

W format () FKEHEZAE B .
RS int () FTSHERIFLFER R A A 16 3B AL

s AR BT A AN AR IR, W £ Loat . hex () Trike

id (object)
RMIXTRE BRI RIERE— A, RSO R A i 0 Sk 2 e — HAE E 1 . AN At
EEIE R A MR 1d () {H,

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

input ( [prompt] )
WUERAEAE prompt 522, WINF HG ASRUERT ), REANTIRATAF. 8k, R BN A P i—17,
R HLA AR (R T ARRBIIRITA) FFiRIE . 43H8] EOF i}, Wfiik EoFError, Bl
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>>> s = input ('-—> ")
--> Monty Python's Flying Circus
>>> s

"Monty Python's Flying Circus"

WM T readline BBk, input () FFEEHERIRIIZ AT oA T ST RITRE

class int (x=0)

class int (x, base=10)
IR [l —AN BB x AR BN 52, B LSRR ER ] 0 MR x E LT __int__ (),
int(x) & x.__int_ () . WRxEXLT __trunc__ (), BiRF x.__trunc__ () . XFFM
B, BEmEHA.

W x NREFE, BEH base B, x WARFIFH . bytes, Fnitiflh base (1) B 5 1h{H
Mbytearray ifil. ZICFH A LAA + 3k - (PEABEAZEHK) , BiETAE S H. —iEdh
n fBFEEE 08 n-1 8, Hba®lz (Safz) FR 10535, BRIAAY base 10, FeifFhy kil
H 0. 2-36, 2. 8. 16 PEHIECE T DAZEIVEL ] 0b/0B . 00/00 . 0x/0X FiZk . Jhdlh 0 45%
TR TR R RS AR, SIS a2 2, 8, 10, 16 #EHIi—~. FrbA int ('010', 0) &
JE¥ER, {Hint (1010") Ml int ('010", 8) AWM.

BRI E S 5T £ 2 int, float, complex o

3.4 RS W base AN int WL, {H base X5 H base.__index_ ik, WaTHMZ IR
BUsEHI 5. PARTIR A # ] base.__int_ MM A4 base._ _index_ .

3.6 MU A% ST DAGE R R 4eofs AU SO e B 07 AT 4.

isinstance (object, classinfo)
Return true if the object argument is an instance of the classinfo argument, or of a (direct, indirect or virfual)
subclass thereof. If object is not an object of the given type, the function always returns false. If classinfo is a tuple
of type objects (or recursively, other such tuples), 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.

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, in which case every entry in classinfo will be checked. In any other case,
a TypeError exception is raised.

iter (object[, sentinel] )
R B —A~iterator 35, MR RBEAETER _NLS, F-NLSHBREEIETE AR . WREESE
ANS2Z: | object W X FREAINY (fF __iter__ () H¥E) WESGXWS, sbF S HEAIML (F
__getitem__ () F¥, HEFSHM 0 F1R) . WREA LRI, Sk TypeError, i
HEEAES sentinel, H4 object WAV XSG XAMEN AL, SRERFEHE
M__next__ () FERERS AN LS HU H object; WAL IR M 1) 45 5 J& sentinel Wi %2 St opIteration,
75 D3R B 45 4

HESRERE L,

One useful application of the second form of iter () is to read lines of a file until a certain line is reached. The
following example reads a file until the readline () method returns an empty string:

with open('mydata.txt') as fp:
for line in iter (fp.readline, '"'"):
process_line(line)

len (s)
BRI GEEAS) . B ATDURIFA (4 string. bytes, twple. list 2§ range %) i8fr (4
dictionary. set BY frozen set £¢).
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class list ([itemble])
BIRFR N REL, 1ist SLhp b —Fnl AR5 288, S M Lise (£ 7)) FF2) K20 ist, ple,

range.

locals ()
Update and return a dictionary representing the current local symbol table. Free variables are returned by
locals () when it is called in function blocks, but not in class blocks.

s REE SO T N BN SRS O 1Y SR AL B AR R (E

map (function, iterable, ...)
IRl —NKG function [ T iterable H4g— 350 i th A5 R RS . WAL A T 8ILNY) iterable 2%,
function W5 52 AH FIAN B 2 29198 B T A AT ARG th AT SR 3. 244 22wl kA
G}, R IERX RAR S EARF G K. X TR ACE S HOtHEN, HS
Hlitertools.starmap ().

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

max (argl, arg2, *args[, key])
R PR E AT PR K ICER , SO R B A R DAL S S i K .
QR R T — MBS, BaAURdESierable, R ERXTR PR RPICE; WAL THIAS
DA B ESE, LR B RO ESEL .
AP REI XTI 5 . key SBHEHFFREUNIOBHL, WIEL 11t sore () ). default 5;
SRS 2RI O WS ATE AR, I FLAT A defuds , W% valuesrror,

WERA ZAIRITCE, W R ECR R [ 5 — AR B XA EHF T AW sorted (iterable,
key=keyfunc, reverse=True) [0] fl heapg.nlargest (1, iterable, key=keyfunc) %

Fr—2,
3.4 A keyword-only 522 default .

memoryview (obj)

IR0 250 SESA R CNAFILEY X%, A RIEER, ESHN G701
min (iterable, *[, key, default])
min (argl, arg2, *args[, key])

R AT E A G i N IC R, B RIS K A LSS i NP

R R T MIE S, BWARiterable, 3R RERR G R/ NRICER s QPR TP KA
FWIAIE S, LR /N E S

AW HBEH AT S o key LS HET REUHMISEL, WfE41ist . sort () B, default 5%
Z i ML IE RGN S R [ E . MR PTER SR 2, I B 45 default , Wik valueError,
WRAZ AT E, WA BCRHR 56— R B . XA HALR EHE Y TR sorted (iterable,
key=keyfunc) [0] H heapg.nsmallest (1, iterable, key=keyfunc) {%T##ﬁo

3.4 WGHTINA: keyword-only 522 default .

next (iterator[, default] )
WL iterator )__next () IFEPICF—PIoR . AERIEEHFET, WHRIEILEERY default, IR
S EBANMENf % StopTteration,

class object
BBl =N FHER TR . object RITARIEIE. ERAFA Python ZESHIAYE 7 k.
PREC AL 2

o

5
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il T object WhH__dict_, HILTEHEHEEEMERS object LA,

oct (x)
FF— BB R — DR “00” W NHERIFAFE . G502 — G ¥EM Python Fk=. 4R x A2
Python fjint X%, MEFEE X __index__ () FikiRE—HE —Lf6)1:

>>> oct (8)
'0010"

>>> oct (-56)
'-0070"

UNR B BB g \DE R 7, FFRTERRA TE “00” BIZE, WIMTDAGE IR J5 ik

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

('"0o12', "12")

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

>>> f! ', £

('0o012", '12")

FW format () KIHEZAE R

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

FIIT file FAR BN L file object. ANRALICAFARESTIT, WA OSError,

file j&—Apath-like object , FrR G EFTFFHI SIS (ZEXTIE AR 24 B0 TAE H SR %42 ), tm]
DA BB R B R B SRS . (ISR SO RS, BBl R H) VO X4 5 AT 2 H, R
3 closefd #i% 5 False .)

mode ;2— AN FARHER, I THRESTIF SRR, BOAMER v, XEWE B LASCAREITIT I35
B Jofms WA : A "w' (EITC @AEERI SR ) s HFEMERIE x5 3B 'a' (7 —# Unix
gL, TR IR SR EEAT AL, PTA GARSIBME SRR ) TESCABE, W2k encoding
BATE, WARIE-F Gk E A% : fH locale.getpreferredencoding (False) Kk
BUA GRS . (BRI E ARG, i R AR B8 E encoding.) 7T IR

4
B

=X

BRI (CBRA)

HA, Il S

HEETEQUE, RS FEAFAEN R
G, GRS WIHE AR R B
T EN

A (BRA)

BB ST (BT S A)

universal newlines mode (deprecated)

O |X|= B

c|+

BOAWEGE "o (FTIFFEIOCCA, [ 'ett ). MFTHHEA, Twib BT I SO
JB O FAT; Tt MRS AT

TEAE 4L 3 E Y, Python X 4> HERIAISCAR VO, DA HERIBERITIFAI M (U3E mode ZH0H 1)
'b' ) REIKNEN bytes W&, FHATEMBDG. EXAEXT (BRAFRLT, HFE *modex
ZHF s 1) w, SUHFNERIED st EEMHRER encoding (WIERZE) SE &
BRI B8 ~5°17 2 P AR
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HE): Python KBTI B R AEHY SCA SCPFEES B A5 ALSEAR 1 Python A58, IS V-6 J
%.

buffering Jj&— RS HEEL, T BRCEZ NS . 12k 0 A Zenh 3] (S vE bl ), 1
VAT (FESCABE R AT ), H > 1 BB DASE /R B 2 K/ MR b X KN (DAESY A B
7)o WRBATL I buffering S5, WIERIAZE b SR ) T A5 540 R
o R SCPE AR E R/ B IERT Get s (R R T IR B e K KD, S E IR B
) “HAR/N sl io. DEFAULT _BUFFER_SIZE. FEE ARG L, Zrh KK EEH h 4096 5
8192 45,

o “THX AR (isatty () R True WSCH:) BT Hofh SCARSCHE Lk sfems
F b S

encoding 2 JH T B 5 S A ST Rt i A4 5 . X WA RAE SO - BRI S 2 M - 5 1
(R locale.getpreferredencoding () iRFEMAE ), {HA] A F{EA] Python 2 ¥ text encoding o
HRLFENGILS R, S codecs ik,
errors ze— MR FEFRSE, HTHE & Wb PR gm s RIS EY 52 - XN RBAE IS A . wT
PAGE 45 AiARME A IR b BRFR . (B HE45 2472 5 % ), {HR il codecs. register_error () M}
HAEART A RAL FE A PR R A 200 . FRiE44 PR 3

o WRAEAEIIGEE IR, 'strict' &5k VvalueError B . BRIAME None B A HH R IRICE .

* 'ignore' ZWEHR. WHIEE, ZRAGIDAIRT]RES SRS LK.

» 'replace' £RFEHRARIC (FIA0 2 ) HEAG B DREIRE LT .

* 'surrogateescape' Hf FKIRAT AT IE ) 555 4E A Unicode % HI DX o i A A5 A, ¥ AR

U+DC80 #| U+DCFF., M4¥F 5 AZIERH i ] surrogateescape iR AR )T I, XLEFLAH
AR A5 A5 R A% T B AR ) ) 7 v o ST AL B N 5 ) ST R H

o HETEB AR A ZHF 'xmlcharrefreplace’ . A SR FERPRIFE 5 HAH 1 XML 5
51 H &#nnn; .

» "backslashreplace" Jil Python ) [l S I SRkt st RSBt
+ "namereplace’ (HIFUEHEITLHF) I \NC. ..} 5 UFTIBHR L RGFAF

newline ¥ il universal newlines #4534 (B AGE T SCARER ). ‘B PAE None, "', "\n', '"\r'
A o'\r\n'. ERLIERERM:

© LEERUR AR, WS newline Sy None , W FLEHATEGR. B ARIOFFAIADA *\n', "\

S \r\n' SR, BRI \n' EEEIENE 2 A SRR IR T
R, (RN AR R . IR SR LRI AR, WA AT I H S5 7R
Ik, I EATER AR 4T %

o R B AR, WH newline 4y None, WBE ARMEAM '\n' FLFERIG 0 h R G BONTT bR
ffos.linesep, WK newline & "' 8y '\n', WIARHITEIRE, WIHE newline 2T HAth &3 1H,
WIS AHTA " \n" FAPREREEL R 245 5 AT ER
AN closefd & False 3 HLGH T SRS AN & S04, 424 S0 I, )2 ST IR AR 7
FRTIPRAS . R4 S22 W closefd WhZiih True  (BRIAME), & WRE LR,
n] DA A% 15 0] E FH B opener KA B P E# . ARG S50 (file, flags ) VA opener k1%
SO S FL R SCARAT o opener WAZTR [Bl—NFT I SCHEARF (i os . open as opener i 5%
i% None BRI ) .
E B S 2 7 T 4k ey .

TG os. open () BREdir_fd IEZ, WEERTH b AR B AT TIT SO
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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 () MRELITIR I file object ZEBIERPLT P L . 40 fopen () PASCABI ("'w', "', "wt ',
"rt ' ) FTFCRT, BRI io. Text TOBase (Bl i2io. Text IOWrapper) H—A~T25. 4{H
et DA eI T SCHE), IR IAI 2 io. BufferediOBase —A13. BIKRESHZF:
T H S R, ¥R io. Buf feredReader; TEBA HEHIALEM SRR, T
Rlio.Bufferediiriter, MIE/SENT, B¥iRElio.BufferedRandom, 425 H sy, M)
LR FELER, Blio. RawIOBase f—4~FHio.FileTO,

P S SO R, N £ leinput. io (R T open () ). 0s.os.path, tempfileflshutil,
3.3 B 5
o BT opener 2.
o WEIT e R
o wEMKRI T0Error, MAEROSError HIH|4 .
o ARSI A THEE IR ('x' ), BERMAKFileExistsError,

3.4 w5
o SCPFPAEEE IR ARK .

Deprecated since version 3.4, will be removed in version 4.0: 'U" &2,
3.5 i FE A

o WARRGF AW, BESOHEBTFEAMA R, WRBEIESEXREHH, m
AEfAE InterruptedError % (JRATEN PEP 475),

o AT '"namereplace’' FHRACPEREED .

3.6 JHE A
o BMASCEL T os. PathLike XTI HE .

e 7 Windows I, ¥JIF— N IEHl G Zof X FiR Blio. RawIOBase B T2, MAZEio.
FileIO,

ord (c)
% F 7R BEAS Unicode 4G M558, 1R A8 B Unicode 74 S AR H. FllN ord ("a') IR [EH%k 97,
ord('€") (BRICAF=) R[E| 8364 . iXiEchr () WHiEEL.

pow (x, y[, Z])
R x f oy WA WER 2 7, IR B (BB pow (%, y) % z WEEER) . PNSE0ERM
pow (x, v) FMTREEM: x**y,

SRR B . X TR A AR R AL, WS T — e AR AT R R AR 4 . X T nt
BRSO SERAEBIE R R (Felin ), BRAESE A ECHTE FERXFMELT, IrA 2%
KO TR SO R AR S BN, 10x+2 3R[A] 100, {H 10**-2 3R [E] 0.01, AN A
SHRCNE, W =ASHULTEN . AR 2, W x My AU BB, H y AU ARG
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print (*objects, sep="", end="\n’, file=sys.stdout, flush="False)

K objects 1TENF file T8 E W SCAL, DA sep 73 FaFFAEAR NN L end. sep, end, file Fl flush WRAFAE, EAT]
WIAR PSR B g5

B AE R T S B LW BN TR, B IIT Tstr () — 8, W HABNR, LA sep HAER
RNt end. sep Fl end FL AU FAFE BATHEW PAK None, X EEIRFE G HEIAE. QUERBA 4
objects, Wprint () ¥ HE A end,

file ZHLN R —AHA write (string) FEMXTS: MRS HRGFAES N None, WG sys.
stdout, MTEITHHSESHEAR ) XAFESFE, Witprint () AREH T IS SCHERTSE .
KT X4, Wk file.write (...).

R R EAT AR RET file, (HUER flush KEETSHOVRAE, FL RGBT
3.3 MU AE: I T flush KEETSHL

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

& [1] property &4 .

Jeet JEARBUBVEERYRREL . fser 2 I T BCE BRI KL fdel 2T MEREIEER R &L, H H doc 2y
JEPERS RANE S TR

— UL R R T R I x:

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.")

WM ¢ 72 C SR, c.x KFFF getter, c.x = value $fUHH setter, del c.x R deleter,

WREE Y, doc X 1h 1% property JEMER SRS T A5 . 751 property K45 L foer F)SCRYFAFER (2R
TPAE) o X property () fEHdecorator FeQIH N B RHAL IR 1E T AR 553t 5 81

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

@property

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

PAL @property ¥Migh ¥ voltage () FiEFE M A— N HA ML PR @R [getter |, 45
voltage [/ SRS F PR E N [ Get the current voltage. |

FHLEIEX R AA getter, setter PAK deleter Jiik, BATAIIAEREMiaS K B ERFFAL & M (4 Al
A%, FERFAR RLFA T ) R AR A IR A P BR R X i e 81 TR AR

18
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class C:
def _ init_ (self):
self._x = None

@property

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

mrn

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

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

RS GBI TS et . R A PN eR AT AR R SR AT [ B 44 B (FEAR B9
Xo )

AR [ P RFAE SR X R AR R S M S s SRR R T £get, £set 1 £del.
3.5 i S A RFAE SR MR G SORY A ER IR AT Y

range (stop)

range (start, stop[, step] )
EIRPAR A EREL, Hrange b L@ —MARTRRTFIRE, ZWAkrange x 7 577 78— list, wple,
range W ORI o

repr (object)
AL — X R AAT IR T PR . W TR ZRAORUL, Z R AR SRk a1 F A R 2
o R eval () WA SRR G A M R RE, T8 HAD H/RT%%/TJLI Soe— MRS
AN RS —’f$, Foh BB R G 2RI 44 B -5 0 AR N R A PR AR B S B 2T DA E X
__repr_ () JERAE L B ECH B RSB BRI 2

reversed (seq)
W8] —AN Sz ) fiterator . seq WAl —NHA __reversed_ () JVAMIR G & %A Y
(HAM 0 TR BB SN __len_ () M _getitem () H&).

round(number[ ndlglts]
AR 8] number 8 AEN/INEURG ndigits SOAERERIE . WI2R ndigits B4 W2l None , IR v SR 20 i A (L
UL

X X Fround () BYNEIEL, (HEWE AR RIEIL 10 E’Jﬁ' ndigits WCRIFEEG IR S5 P
PR B AHSE , EREE (FE, round (0.5) Fll round ( ) ¥J24 01 round (1.5) H 2). A
FEEE AR AT N 500 ndigits (EEL . Fai 550 Wk ndlglts @ié W&k None MR [MMERFAEEEL. 15
NRBME S number (2EZ4AH ]

ST F—f% % Python X}% number, round - ZF645 number._ round_

W XHF BT round () BT HTTRES A AN BIA, round (2.675, 2) ¥4t 2.67 A
TR 2. 68, XAF EFEFHIR: X—4 %Eﬂﬂ?ﬁgﬁﬂ“i&ﬂ?ﬂd\ﬁi%i—ﬁﬁxﬁﬁu\{% SRR i b
FR. TS tut-fp-issues TEELZEH .

class set ([iterable])
Rl —ASFi set X5, AILAIERRT A M iterable SRINTTER . set B—PWEHEA. HEFset Mk
G R set, frozenset FRELIETFIX AR SCAY .
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HrHMEWMESENENW frozenset, 1ist, tuple fildict 2, VA collections fHk,

setattr (object, name, value)
B ECS getattr () PIAHR I . HBHCH— ARG — AR —MEEEH. PR isE — N IA R

Mo E B RN . RS FHEIR A 2 E Y, R e A, B, setattr (x, 'foobar',
123) 4T x.foobar = 123,

class slice (stop)

class slice (start, stop[, step])
R —N3KIRHH range (start, stop, step) Eﬁ‘é%%%‘l%é@siiw 5. Horp start F step ZHL
BRI N None. PR W EA NSRBI Y SHE (SOHLEGAME) 19 2 38R E % start, stop fl
step. BEfIEAHAMKNEXXTHE: A EM28 NumPy U\lﬁ/ﬁ\ﬁﬂ%gﬁﬁﬁﬁﬁﬁﬂﬂ VIBPOE 3
WEEFAHY BRI T %BT%&’E’E& B4N: alstart:stop:step] B{ al[start:stop, il. HS
fitertools.islice () T fRREEAZRH—FPRACHA

sorted (iterable, *, key=None, reverse=False)

WA iterable IR Bl — 4SBT I C HERF 91 26
AR Y, HAEMHN R TS e

key 15 € H A BASSE R AL, FI T M iterable E‘J/l\fu%? FRREUH T U B (B4 key=str. lower),
BN N None (HIEILRITE).

reverse K— AR WARBEN True, MREAFIRICE G4 R0 0T A A THET -
i functools.cmp_to_key () A4 cmp BREES N key BRI

WEMsorted () BItRERER . AR DHERF B ER A 228 FURE SN SRAN 5 1) 02 XA XD S H
NRER—Z AR TIATZEHR (Bl Hr] . MBS ) .

B XHE R BIAE EHE R 2R, 15255 sortinghowto .
@staticmethod

RTINS TT5
BB EHEY— SR, i

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

The @staticmethod form is a function decorator — see the description of function definitions in function for
details.

It can be called either on the class (such as C. £ () ) or on an instance (such as C () . £ () ). The instance is ignored
except for its class.

Python FHJEFSTTIA S Java B C ++ HIIERETNEARLL. Hii§Zclassmethod () , TR R
He) 3 PR R A 1A

BB A R, W AR AR staticmethod , FFXFHARIMATRLE AR, L2t
Ve | B O L ML 5 1 SO Sk . X P RCRER L, i B B

class C:
builtin_open = staticmethod (open)

For more information on static methods, consult the documentation on the standard type hierarchy in types.

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

Rl —A>str AN object « 5 XVEAMER, HSHstr () o
str RIWNEF i class . BL2 X T FRRIEEBEE AT KA i,
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sum (iterable[, start] )
M start F¥Ug B 2210145 % iterable T IR FNH- R [BLETHE . start BRINK 0. iterable [ M, I
RIE R SRV AT R

X LB B Bk U, AFAEsum () B E B, BREEFESAEREF IR EGER A2 REA .
join (sequence) . EPAYRANGEEXFE SR, WS Wmath. fsum (). BPHHE— R0 LA
% EEEMfitertools.chain ().

super ( [type[, object—or—type] ] )
RSP R, B IIAT M ZIT4 tpe FEER L LKHILHIE. T U5 EAEIE P g Y
YR ERAN . WRINF Hoetater () FrIMMHE, Hi2 type f8E 1R A G 2Pk .
type W__mro__ JRMWHIH T getattr () Msuper () P EMRITIT . 2@ 8, ATRA
TELR R S22 9 S5 AL ST P A A e

MBS A28, WRBEMEBEENRZERXLEN. WRE-ANSH I —IXZ, W
isinstance (obj, type) WAUNEAE. WHRE NS A—DHKA, N issubclass (type2,
type) MACHEM (XEMTRIE).

super HWA-HE B A BRYPRNZRIZREH T, super 7] FRE| AL MR B HH8 & B A0
HFR, NIRRT 7 dE 4. X S AR FETE 5 super B FYEAEF AL

B HBRAE S SPATIMNE P SR MEZ kK. B BIA Python il , FEERSHRIFIE T {3
F AR IPIE T P RATIEN . XML “ERE BUAWRE, TEX I oA 2 ARSI R 1
Yo WS I BRI A SRR RS OL N B A R R 284 (R A 0 S e 1 T R i e 1
PR A2 B30 W 22 R EEA R T, TR R AZ T AT RE AL S 2 A T 2 B R A o 28 ) .

XFFPA LA B, S AR R X R

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

W Bsuper () RERMERMEEEERWI & B —BoRLIHMW, Bl super ().
__getitem__ (name). EMEIX—AREAEMECH __getattribute_ () F¥k, XHEHEERA
AT AR RS, I R EZ EAR . XL, super () FEMR super () [name] IXFR(H FE
A SRR AT R A R 0 Rt S

WEERERE, BT ENSHEILACAS, super () FARTAETTENTMEA . MASEIE A5
TESBOF AT G . BASEAIEOGE T2 SN, TR 2 13 o R L B 41y
PAIE IR 2R 2 E 38, b T Bl 7 ¥R 5 1) 24 1 S 61 o

XA KA super () RAMTBATWMEERI ST, #Z 5 (61 super() HIFEH

tuple ([iterable])
EIRPAR N REL, Heuple Ebp b MNARERRFIIRR, S0AETA 55 2] K2 ist, wple, range
R SO

class type (object)

class type (name, bases, dict)
B AN—NSH}, 1R[] object ()RAY . IR BIMER— type X4, i Sobject. class__ FiRIAIN
I GAH ] o

Wi isinstance () WEREORAMXT G2, FHESHETRNEDNL.

NS, R type X4, IXFEATT g class A —MaSHER . name F4FH
BIRAZ I Hemh_ name  J@1E; bases JTCAHF I ERTI Ho Wl bases  J@M; 1 dict FHLhy
AR T E L4 2 181 v H 3 — s F B dice J@tk. Bltn, FiEwsiEh)
AN F cype X5
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>>> class X:

a =1
>>> X = type('X', (object,), dict(a=1l))
VAN B VIESSIRS I

3.6 JUESE: type W FRURAER type. _new__, FFAHREMH—HSHEIEAARREOT G M
A,

vars ( [object] )

REREE . 28 SEBIESAT T E BA dict JRMERSR_dict @
PR AL FIXAEI N R A E G dict_ J@Me; B2, HEXMNREN__dict JEPEnTRESEH
FREIEA (B, Kefiftypes. MappingProxy Type el I H B HH 7).

NFSHI, vars () WFTAER Locals (). R, locals “FHAUS T EGEIEN , %] locals 7
S SR A

zip ( *iterables)

AE—RE TR AN AEASR R TTRE NS

R[] AT EACHE, HAER i AT R SR A RS HOF N SR R E i S I0ER . 4T
ATEAR G i S — MR, AR IR 24 A — RO R 250, Bk 1]
— A EICARE R . AISEON, BRFIR Rk AR T

def zip(*iterables):
# zip('ABCD', 'xy') —--> AxXx By
sentinel = object ()
iterators = [iter(it) for it in iterables]
while iterators:
result = []
for it in iterators:
elem = next (it, sentinel)
if elem is sentinel:
return
result.append (elem)
yield tuple (result)

PREL S R UE T B A S H WA B WP R R . B3 AT DA ST zip (* [iter (s) ]1*n) XFERYNE
AR — RVVEIERION KB n (404, XORRER B A a9 LR n R, PAESA o A 2
n W ZE RIS . BrIERBCESUE R AT A KA n i EdES

AR DK TR RIS R AR ARV AER), W zip () SAUE A BERFH R AR . Gl
HEHMET, WMNMHitertools.zip_longest ().

zip () 5 * BEAPE G AT AR — 512

>> x = [1, 2, 3]

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

>>> zipped = zip(x, V)

>>> list (zipped)

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

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

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

__import__ (name, globals=None, locals=None, fromlist=(), level=0)
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#iE): Simportlib.import_module () A[l, XJ&—1 H % Python £ 7 A 555 F 2] 1Y = 2 R

This function is invoked by the import statement. It can be replaced (by importing the bui It ins module
and assigning to builtins.__import__ ) in order to change semantics of the import statement, but doing
so is strongly discouraged as it is usually simpler to use import hooks (see PEP 302) to attain the same goals
and does not cause issues with code which assumes the default import implementation is in use. Direct use of
__import__ () isalso discouraged in favor of importlib. import_module ().

R 2 T name B, A5 0] B0 45 %E WY globals F1 locals et & WA FEAL ) bR SCH 244 R
fromlist %45 1y 7 %M name 5 & (AR G AT SRk FARER K 44 FR . Bl SE P 58 4N H: locals 2
B, WAL globals ZHURHfE import AT .

level 45 € J2 (il 4RI SRR A o 0 GRRIAED) WG AT A level S IEREFRAIN TR
JAM__import_ () WJHE, FFEHERIIHRZE (TSI PEP 328).

24 name A TE RN package .module B, WBHRFSRMHEEZHNE BB ZHIKNZLFK),
M DA name gk, (HJ2, 2451 T AESSHY fromlist Z0%F, WK [ DA name iy 44 BRI .

BN, 155) import spam ALK -5 AN AR AE FH A [R] A6 2

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

1/4) import spam.ham YRR LA IR

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

|

THERAX R import_ () RUMALRBITUZEIBEY, PR ZEId import TEAIHEEEE B4 E 4 Fr
IPSE

H—J7H, 4] from spam.ham import eggs, sausage as saus HGEHE N

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

TEX B, spam.ham Sl import_ () iR, BE AR GRE M ILXT S PR EOEIRE 2 e rTxT
TR o

IR AR AR A (RTREEE ), W import1ib. import_module ()

3.3 iR T 48 Negative values for level are no longer supported (which also changes the default value to 0).
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CHAPTER 3

[P EH

AORNE BT NE AR, B2

False

bool KMMERME. % False MILZIANENH ST K SyntaxError,

True

bool KRAMHEAH. % True WMERIFEMIH 5Kk SyntaxError,

None
NoneType KA ME—(E . None % T FHARME, UHR-NBINSECRE A RENT. 45 None it
HEIEERNHEF K SyntaxError,

NotImplemented
TAE R R A R R AR (BN, _eq_ (). _1t__ (). _add __ (). __rsub__() %)
%Fﬁ:?ﬁ/&ﬁﬁﬂﬁ\@%’éﬂ%ﬂ AT AFEEE RS, BT PAE g R O (B, __imul
__()v __ rightnd__() %) &I, BEWEHEMENE.

i) 24 ] (B0stil) 77 & ] “Notimplemented i, fifREgF <2 500k o5 — AP A (BCHAth— 26 1] 7%
PAE, BURTIZEAT ) W ST - RTS8 1] “NotImplemented*, N REASF5 | A8 24 1Y 5
B GR A1 1) “NotImplemented 5 iz S M4 1¢iH B 2 7] 2] Python fUi% ) “NotImplemented (i .

BILFEASHE T K.

#E): NotImplementedError fil NotImplemented ANA] T, HMEEATEMLMAHFHE. &
KA EHELIE R, S FNot ImplementedError,

Ellipsis
SEMSICF T L M RRRE RS POE A SRR B R i RO BRSSO
__debug__

IR Python A DA —0 T j=sl, WikHEENEME. HiE Il assert 154A].
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WilEl: AR 4 None, False, True fl __ debug__ REEHIRM ORELEN, WHELEESL, #3]
% syntaxbrror ), FAEAIATARIANE “EIEM” R4

3.1 f site ERBRMBYEE

site B (FERZIMIE A3, B —s fr ATk al) FLH AR MBI N E G4 =0 . BN
HKAPRESS shell A, I HANAERRF -

quit (code=None)

exit (code=None)
ST HIRERET, 2HTHH 4058, Hl41 “Use quit() or Cul-D (ie. EOF) to exit”, 247 il it 5,
P g R AR KT | & SystemExit,

copyright

credits
FTE BT FH AR5 50 5 T B OB B A2 1 SO

license

MITEN T, SFTEI—454 8 “Type license() to see the full license text”, 4 H M XF 42}, FFLA
Iy TUE R B R SERE AT SCAS (B s — Bt ) .
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cHAPTER 4

[FlzE Ry Re

PATR Rl TR rh A B AR S
FENERBAET . T, B 2. SLBIFIRE.

ALZTHUERE AN . ENTHTE . BRI AT, HA R BRI, 4EXA
IR [ B TERSLHI H B2k 5] None.

A LB Z MO RIS STRF; Fralit, Shs ERrA X SRR AR LR . AR, DA N 545 55
(fifrepr () RBEA 227K str () KD o Ja— P EREURER Ghiprint () o8 %k R bR
i

4.1 ZiE{EEN

%ﬁi@“%ﬁﬁﬁf PAMEAT IR AOAS I, DAEAE 1f 3 while fENAAFEUR NN T SCHTR M /Kiz S M SRR ROk
P

— X RAEBINN LT IR BLAE, B AR 24 2% SO0 IR I8 28 5E LT __pool () Tk Hag M
False g X T __len () JykHIRMIZE. FHIEASEHMI T T 2P0 BRIER N B4R

o WliE CHBME ) H & None fll False.
o [T KRR 0,0.0, 09, Decimal (0), Fraction (0, 1)
o SHFFIMEZTILE: T, (), [1, {}, set (), range (0)

P RAES R A IZFAN N E R ORI ] 0 B False MEMMBRME, 1 o True fiENEME, BRIEAITUN. (E
FRIAN: Ai/RIZH or Al and R [ H A — AN ERIERL )

U 25X SO Ty VR B AAME B TT 5% Python 2% 45 (customization).
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4.2 Boolean Operations —and, or, not

XLJE TR, IR TP HES:

ZE ZR: I
X Or y if x is false, then y, else x (D)
x and vy | if xis false, then x, else y 2)
not x if x is false, then True, else False | (3)

(EIfig -
() XRAMEHGEHAT, WS — SR BIE R A S35 A SRR
) ERANEHIERAT, FUATESE DS HO BN A 205 A SRR

(3) not WM ILIEM/RZIHMAFIR, Hiknot a == b 2WfFEHN not (a == b) MMla == not b &
G RIEIRA R

4.3 LLBEH

7£ Python Hg \Fh LGB ENRMESHR (A/RBEMIEHRRE) . WRBHEATDMERSRIE; 7
W, x <y <= z%NTx <y andy <=z, WHENARZATIET y RPORIE—K (EAEPIRME DL H 2
x <y GiFRBIERT 2 ER ORI .

WRMI T RGBS
< JEREINT
<= INTFEET
> JERERT
>= KT ET
== LT
= NET
is e
is not | HEMXZEIRIE

8T ARRIBCEETUPAIN, AN EIZER AN G2 LB I 4 X AN A 4 . T L, SRS A (Bl Fon 42 ) A2 Rk
I, BT AZ R B X S @RS . <, <=, > Fil >= BB A M A5 & TypeError
S MR ERS SN BTN, UG BT TOER R AN R TR, BFE R E RF
HoAth 3 DL A

HAA AN FAR RS SE 0 L 4 Rl A, BRAEREN T __eq () HiE.

— AL AN BE 5 ] 2 ) oAt S ) e A 2R AL g b e AT HE R, BRARIZ S E LT BB E O, U
_ 1t (),_le_ (),_gt__ () PAM __ge_ () (MARRESLEEHE L LW R EE, @y HEg
_ 1t () M __eq_ () BLRIPAT).

is fl is not BRAILIEAE S I HENW LABIY I THEE DX RIMALT KA.

WA WA EA MR EH N ZE in Ml not in, Bf1#fiterable s{5PL T _ _contains_ () JFEM2E
B
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4.4 IR —int, float, complex

FAE =R R B 28 280 B4, 35w 80F B4k, BbAh, 1 /R(EJE T8 8 T8 8. B R A TR Ak
. FSEGEFE M C P double XKL A KARMIFR BT ITAEALAS 177 25 BORS BE R YRR v ]
fEsys.float_info WK . A FIRMEER, 2AA—MFEREFR. BN H z hiRBOX P
ANHRG, W z.real Ml z.imag. (ARMEAELEMIMBOETF A, MFRAHEH) fractions PAKPAT
JE NG R A decimal,)

By B I N RS B AT AR AR . A BRI (RN iEs] .\
BRI KA. 8/ MUTECRE BT BT PR 2 A OF R TR TR L 5
BT SRR (SEECABREE) , ARAT AR S B GE EO R A B AT SRR A AR S A
Python 524 SCRHE A IR — A " Juia BT T AR BCF R BRI, B B KRB RIS
BTN — BRI 2R, BRI i BOE A, PR BOL R RO . IR AR AT 2 18] Y ELRE th (1)
MBI > g int (), float () Mlcomplex () AT A4 B E R BT

All numeric types (except complex) support the following operations, sorted by ascending priority (all numeric operations
have a higher priority than comparison operations):

1//2°80, (1) //2 R -1,1//(=2) RH =11 (-1)//(-2) K 0,
(2) A HTER. MNAEE S 55H N Habs () 8 h7% S50

() M RBEH RIS A AN B2 B il S

PRACE B AN SE B 3L
(4) float L2 FFFER [nan M RTZE [+ 8% T-1 89 [inf ] 235138407 (NaN) AR IESES5 «

(5) Python ¥ pow (0,

0) A0 ** 01, Xiedih = iR MiL .

(6) BZMETFHHEIHENY 0 B 9 SALMAEALAY Unicode F7F (A Nd FHEEMERI L) o

See http://www.unicode.org/Public/9.0.0/ucd/extracted/DerivedNumericType.txt for a complete list of code
points with the Nd property.

2 fERgER, FIF (1, 21 5 (1.0,

2.0] A%, JCARYRFIL AL

EZE #ZR: g | =8
X +y x A1y HyA
X -y x iy B2
x *y x Fly B3R
x /y x Fly BT
x //y x Al y IRIEL (1)
X %y remainder of x / y 2)
— B
+x x AN
abs (x) x B4 FHEE S/ abs ()
int (x) F x EEROAREEL (3)(6) | int ()
float (x) 5 x FEA R B @)(6) | float ()
complex (re, im) | — AL re FIERR im FEE. im B M 0. | (6) complex ()
c.conjugate () SR 3L
divmod (x, V) (x // vy, X % vy) 2) divmod ()
pow (%, y) x 1y YO ) pow ()
X ** y x 1Y y WK 6)

[Efi -

() WFCHEERE . SRR, (HEERMERUA—E 2 int, BHEER B m I05 7 A

—RERAR T 15 S @math. floor () flmath.ceil ()

4.4. ¥R —int, float, complex
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P numbers.Real 258 (int flfloat) Mg FAiaHA:

jey -] #R:

math.trunc (x) | x BWr N Integral

round (x[, n]) [ x AR n f/NE, PEIESHAZMEE. WA n, WIEGAH 0,
math.floor (x) | <=x Wik KIntegral

math.ceil (x) >=x W/ NIntegral

A KEZE RS fmach Hlemath B

4.4.1 ERRBNRNIEH
ﬁﬁ@%ﬂﬁ%ﬁﬁ%ﬂoﬁﬁ@@@%m@%,ﬁﬁ%%ﬁm%%zﬁzﬁﬂﬁ%mw:MH@&ﬁﬁ

ARSI LR AR T Ry i, ANE T RE S ot ~ B SHAL - uH AR (+
and -) HFRII PSS .

WA R AL SR T PP i iz Ha1 2

ey} #ZR: [EIfE
x |y | xFly ALK 4)
x Ny | x Ay AL FR | 4
x &y | xHy#EfL 4)
x << n | x £ n i (1)(2)
x >> n | x A% n{i (H(3)
~x x BNLHLUR

(ETfig -
() AHBAECR AR, 2FEEIKValueError,
(2) 7k n AT AN G AR I LA pow (2, n) s
() £ n LEAE T AN AR I HIER A pow (2, n) .

@ FRAWEEL - DFMGET RAMARDS R LERS CERMEERN 1 + max(x.
bit_length(), y.bit_length()) EPA L) FHATIX LT B ML 2 PASRASH 4 T4 LA 75100
FF ) [ R4

4.4.2 BIABRIMITE

int 2BISCH T numbers. Integral abstract base class. A, Blfeft 7 H AR5

int.bit_length()
A& [ DA i s — RO TR SR, AN AR S LA R T Y 2

>>> n = -37

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

>>> n.bit_length ()
6
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EHERRALYL, W x JEE, MW x.bit_length () &ffiff 2** (k-1) <= abs(x) < 2**k HME—
IR k. [AREHL, 24 abs (x) /NEEPAEA IERF S AR, Wk = 1 + int (log(abs (x),
2)). W x HZFE, M x.bit_length () &[] 0,

EMT

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

3.1 BCHTNA.

int.to_bytes (length, byteorder, *, signed=False)
I 1] TR — B T R

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

b'\x04\x00"'

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

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

b\ xfA\xFE\XE\XEA\XEF\XEL\XEf\xEf\xfc\x00"'

>>> x = 1000

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

M length DFIRFOR . WERBHCAREM 4R T T RORFR M &5 K overflowError,

byteorder ZKH € TR BB FATT . Q05 byteorder i "big", W 5 5 O F 1 8L
F3ko QS byteorder g "L1ittle™, W 7 1HET WK R . EREHLAS L R4S
W, M sys. byteorder VENFATITE.

signed ZHJUH E AT B AU AMD AR FIR B, WK signed hj False I HE4T B B AL, WM&5|
K OverflowError, signed WWERINE N False,

3.2 UGHTIA.

classmethod int.from_bytes (bytes, byteorder, *, signed=False)
A% 0] ph 5 R I N Y B

>>> 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

bytes ZHLULIN N —~bytes-like object B 7T ] AR G2 o

byteorder Z 5t i T ™A FATWUF o Q1R byteorder Jy "big™, Wk 3 35 BCEF T 541
F3ko MR byteorder Jy "1ittle™, W SN FHETTTHRANKE. TiERFIRSE LW EAT
My, WEHH sys . byteorder fENFATIFE .

signed ZHHGWIIR A5 —AHMY AR BEL
3.2 OB
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4.4.3 FREBBMIMINFGE

float ZEBUSLT T numbers . Real abstract base class, float iR HAG DAR A

float.as_integer_ratio()
R[] — X R, HHARIE S5 T IR S B0 A B IERL. 95 Rans] ki over flowError i NaN I

&8 % ValueError,

float.is_integer ()

A2 float ST A IR AL EE R MR ] True, HIRE] False:

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

>>> (3.2).is_integer()
False

WA YA SRS S BRI B AT R 2 R R 4. 1T Python 3 sUBCTE N FIAAG ol — BRI 8k, R I ik
5 i34 BOEAF B 2 B AR 2 P ERU NS A IR TS 3E B A 5 A AR VRS R R R A
TR XAEA TR EUE TAER R A
float .hex ()
PAT S AT B I TE 2R ] — R S BN o W T A BRIF L, XM 3n iR B B a5 ox fl
FERAR p INHEEL
classmethod float.fromhex (s)
R PAT NG EAFER s SR B2 A s iR A BT SRR R 254

R float . hex () LB ¥E, Mifloat. fromhex () 2RI,

N AR R AR

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

AIBER) sign AIPAE + B -, integer Ml fraction @& /N HEHIARD AL I P47 H: , exponent @i Al ik
BT R -FEHEE R KNG A IR, 78 integer BY fraction HAA /DA —A- T HIEGS . BEESRLF
C99 FRAfERY 6.4.4.2 NTTH TR IF)IEYE , 2 Java 1.5 DAL BRI AIEYE . F5BIHb, float. hex () W4T
PAAAE C 8 Java ACHG g+ 7S R s 807 e, Mk C 11 $a #7458k Java i) Double . toHexString
A B S R AT o Float . fromhex () FifEsZ .

T YEE exponent J& - HEHIZM AR TN B8, B4 M E S REHEFER 2 MR, B, NIRRT E
0x3.a7pl0 F/RTFESE (3 + 10./16 + 7./16%*2) * 2.0**10 [l 3740.0:

>>> float.fromhex ('0x3.a7pl0")
3740.0

Xt 3740.0 B B I e e A 1) 5 — AN R R (B 7Nk ey 44 o

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

4.4.4 FFEBMSHEE

YT ATRE AR FRBL AL x My, ZK x == y BRAE hash (x) == hash(y) GFEES W _hash__ ()
FERI SRS . T TSR (B35 int, float, decimal.Decimal flfractions.Fraction)
S ARIERLEE, Python X7 S BY MG Avis FoR B T AR B HEUE LG — MR a, HIiZiss
Xtint fllfractions.Fraction WETEPSLR], PAM float fldecimal.Decimal BTG FRELFIYIR] H .
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AT B, 1 PR IO T AN e gl P 64T P RRELS Y . P IMEAE Python 1R PAsys . hash_info
) modulus JEMEMTEAMT 1.
CPython implementation detail: H 5§ fir %% E, 7E Clong 5 32 (Vil#les P = 2**31 - 1 WfEC
long 2 64 fiiflgs L P = 2**61 - 1.
TEAHELIN AN iridk:
s I x =m / HE*AﬂEJ\EﬁﬁfiﬁEHTTﬁP*&% M X hash(x) Am * invmod(n, P)
S P, Hitinvmod (n, P) 2% n i BUz.
s W x = m / n@ N EEREREE n T P R (H m REE) T n ASREXT P RARE, DAEARIIER
EH MBS I NE X hash (x) HHEEUE sys.hash_info.inf,
s MR x = m / n@ - PNRIAEREENE X hash (x) 25 ~hash (-x) . WREEREAESR -1 WPRFH
Bk -2.
e ¥E {H sys.hash_info.inf,-sys.hash_info.inf fl sys.hash_info.nan #{fH/EIE LS. 1
T A (Frar AIXF ) Waffi. (B wl G i 2 (AR A A W e A (e )

o Xt T —Mcomplex {H z, i@ 41 E hash(z.real) + sys.hash_info.imag * hash(z
imag) RfSEERFNEFR MG A (E 45 Ak, FHFHETTPEBL 2% *sys.hash_info.width PAfEH AL T
range (-2** (sys.hash_info.width - 1), 2**(sys.hash_info.width - 1)) JLEZ N
IR, WREERN -1 WPR R -2,

RT Y R E, axX BA - B AR P S A SR Python AT R B, W T EABEAL. float
B complex [ F{E:

import sys, math

def hash_fraction(m, n):
""rnmcCompute 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.)
while m $ P == n $ P == 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 sys.hash_info.nan
elif math.isinf (x):

(continues on next page)
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(R —H)

return sys.hash_info.inf if x > 0 else -sys.hash_info.inf
else:
return hash_fraction(*x.as_integer_ratio())

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

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

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

return hash_value

4.5 ERZFHE

Python SCHFAEA# AT AR OMAS o BRI IR A R IEBUAG - & TN SR P 1 X

SRS HE T SRR I R O

B GERPER NS, WATE L— 7k

container.__iter__ ()
A ] — A RS G . ZA R SCR T SO R g o QR SRR A R IR AR AL, AT A
SRS IR L 1 I SRR R ARk s . (SCRF2 M RO R0 G 1) B[R] I SR
JENL SRR EE L e T IR 2544 . ) 7Y% T Python/C APT Hi Python X R IETULEH IR tp_iter

FEAL
BN R B S TESFFAIA T, BN T SR EWSC
iterator.__iter__ ()

R ER AT A G . X R [F] B R A g FIE AR L A for Al in tBAYEFH AT LAY . L VBN F
Python/C API ' Python X} 55T ZEM KRR tp_iter F{7,

iterator.__next__ ()
MG R N — 3, MR AP uin R ], W &5 kstoplteration . B iEX T
Python/C API ' Python X G RAULEHI (A tp_iternext Ffii.

Python 7 7 JLAMEFCARRT G AR — AN e A1 262, A SRR i s TR A0 B TR
At LI, R B At P O IR AR R SRR 2

—HBERERH_nexc_ () IIRGIK T StopIteration, B —HMEEIAMT K FRFER R . AL
BEAT AR S DR TR IR H G

451 HRB/HR

Python [jgenerator Ffit 7 — ML BLIE AR LAY BEHE T 200 WSRAGIXIR __iter () FFiEBEEBN—
NERGE, EREIRE-DIEREENR (AR B — DA XR) , RIS __iter_ () M
_next__ () Jiik. A REMGREZAFE M AZ [ yield kA SCR .
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4.6 FH|ZAEI—1ist, tuple, range

A =FPEAFHIZEAY - Tist, tuple FI range X 4t. ALHR = 206 2048 FI AT A5 B MRRIE Hi A0 P21 26 2L
SAER TN A .

4.6.1 BRAFIIRE

KEHFH B AFEn] A SBIFR A AR 2R RUER L TR P I#E. collections.abe. Sequence ABC
BEFE AL R A Ty HOAE o SO 2888 1 ff e S K 2e 4

R RH TN T P9 4E. FERMg, s fl R HEAMEIZEBM TS, n, i, j Fl kBB x 245
WAL s FTHLE I 2R RIMEL B o AT A 42

in %ﬂgnot in HAERA 5 WEREAEMRIMML SR . + @ fil * (ER) BERA 53 EUEE M R i
Jed s

=8 ZR: [/
x in s G s RIS T x WZES8 True, BIIH False )

x not in s R s PR REIMEET x WEER N False, BN True (D

s + t s 5t FHPHEE 6)(7)
s *ni{n * s YT s 53 ST n RPFHE @
s[i] s WS I, RGN 0 3)
s[i:j] NE N 3)4)
s[i:j:k] s i B RN kYA (3)(5)
len (s) s WK JE

min (s) s 1 g/ N

max (s) s PR R0

s.index (x[, i[, 311) | xfEs PR HMI RG] (RS54 i HJFHAE j 2 81) | 8)
s.count (x) X 7E s H PR A B R

AR ZE AL PSR e . i, tuple A Tist (1 HUBE 5T HUBOW WV TSR I FIURT . XA
BRESRAAE, WA TUR WREPRIRATAE, IF B NP I AT . (e E S EE S50

comparisons #55>. )
(EIfig -

() B4R in Ml not in FAEFEMHNOL T BN TR A RN, K% I MLF S (Blllstr, bytes
Mbytearray) W EATEEAT T FkI:

>>> llgg" in "eggsll
True

(2) /T 0 B n fHAPRUAE 0 RALPR CEIN—5 s FIRBM P HHERFS s HRTHFA S5 L
EMSWERII X— L H 2% Python ZiALH FEEINIL; Hln:

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

[el, 1, 111

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

[e31, 31, 311

SR, P AART AR JCHE X 4 ik SR MR SR
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HRWENAET [0 2 PMET ISP RMEITRIIE, Bred (111 * 3 42RPR=AInE
XTI —EEBIRMTI . B 1ists LM —DICR L EAGRXTX — 28R B . ARATA
AT 7 ACBTHE AR RIS 2 e R 51 2%

>>> lists = [[] for 1 in range(3)]
>>> lists[0].append(3)

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

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

>>> lists

(31, s1, [711]

H— AR DAYE FAQ 45 H fag-multidimensional-list H &% .

(3) Wi B j oA TAfE, WRT I RAXT TR s BRE: RIS 280N len(s) + id{len(s) +
Jo HEGER -0 73888 0.

@) sMiB VIR BUE XCHIARE 1 <= k < JWRSIS kAR T H sk j KT len(s),
NIFER len(s) . WIS i P BEECH None, NIEA] 0. WIAE j B & B A None, WM len(s). AN
i KTET j, W R A

(5) s i8] j KN kMYIFBOESCHITARL 0 <= n < (3-1) /k EFIF x = 1 + n*k IR
FH). WATEYE, R[50 1, i+k, i+2%k, i+3*k, DACIEHE, MikF| j MR (H—2 A aFE ).
Yk ORIEAEREE, (A SRR EARKT len(s) . Mk HRAER, i f1j SBIHEAKT len(s) - 1,
W i 5 PSS None,, BfI&CN “&Ib7 (H G2WF—impd Z B E BT L A5 R,
k RF R, W ko None, WI44E 1 403,

(6) PHEA M ZL P B 2B MOH IR G X B i A PR P S i AT I T 2 B T 1791
BRIy . HEPRAGFLRIERB AT IR, AR AT T IR Rz —:

o WRPHE st XS ARA MR — DI EHAERSGHE M st r. join () BB A—"1i0.StringIo
SLBIFAELT RN RICE HIE

o WMARPFHibytes XIE, RATPAEIHLAE Hbytes. join () Bio.BytesIo, B{#H IRt AT PAfH
Mbytearray SHRMFTHEMPIHE. bytearray X ERAR, H HEAG 3 E B

o ARPFHE cuple MR, WM RELIst K
o MTHERR, H§EFHBR SR
(7) HLEFPHIRI (BN range) SRR RPERNA TS, NI A SRR P I BHZ B RS .

(8) X xAE s PHRAZIN index X5| K ValueError. AN EIE SCRHEABINSEI AN j. EPITES
AR RF I TFS . AR DBINSEREA S THM s [1:3] . index (x), HREAR
K HMEATEAE, I HR ARG AT PRSIk im0 7 Ik -

4.6.2 T A FEFISE

ARTAR Fy A SE AU 3i SI BT P AR P A1) R AR S e B AR e X hash () 9B BRE S
XA SCRFAVFA R ARRR, flllltuple LRI Edice B, LARAFiifEset Mfrozenset SLhi.
SO E A A ISR E R AR WAL P A AT A s B & S TypeError,

4.6.3 TIEFIIAE

PAR ZEMG P A E —AE T A [ ) 258 |58 Y. collections.abce.MutableSequence ABC g3t sk
W25 Gy HLAE 22 SUF A28 F IR A SE Bl S 4k

36 Chapter 4. Fi@AgE



The Python Library Reference, £(F) 3.6.10rc1

TG s SR TP SRR SEB, ¢ AL RN IRARE SR, W x AT s B R 2L 5 R A B AR AT R
(BN, bytearray (GEZWE 0 <= x <= 255 {HIRHIHELD.

& ZR: EIf#
s[i] = x 5 s HO5HE | DU R X

s[i:j] =t R s i 3] j YR B o v RS « BN EE

del s[i:j] T sli:3] = 1)

s[i:j:k] =t Ffsli:j:k] MIcEBEHN o E )
del s[i:j:k] MINFEPER s[i:5:k] LR

s.append (x) R x ISINBFFAN AR (F8[6] T s [len(s) :len(s)] = [x])
s.clear () M s BRI A I (66 T del s[:]) (5)
s.copy () A s R D (GE[F T s[:]) 5
s.extend(t) B(s += t | HiMARY Es EAXLENT sllen(s):len(s)] = t)

s *=n i s (N ERE n YORI HE 7 500 (6)
s.insert (i, x) TEH i ARG ERF x A s G T s[i:1] = [x])

s.pop ([i]) PREE i (08 BRI, IR s mRS R 2
s.remove (X) remove the first item from s where s [1] == x 3)
s.reverse () RS R P e R . “)

&l

fife -

(1) ¢+ A5 B Fr e n U] B HAa A K

(2) ESHE BN -1, HAEERIAE LN S RIE IR [l 55— .
(3) L7 s P AR x I} remove EVEST| K ValueError,

(4) BERFERRTFHIN reverse () Jrke JEHUE SO% 79 APRIEZS W 250 M. 42 ] P A 2 i
WA AT, BRI GRS .

(5) fU4E clear () Ml copy () &N T AR BAER AT A2 2585 (Blndict Mset) A OREE—3L
33 HGHT A clear () Fl copy () FiE.

(6) n{EA—DEEL, B — 9T __index_ () BINZR. n(HNFHGLCRHEZTFI. FIHRITA
SN ENSWZ KGN, IEAE A 720 30F A K s+ n UL,

4.6.4 List (8%)

PNF AR FPH, 8 TR 2850 B AR (e rFoRg i 0 RE (DURE R AR 1 F T A8 k)
class list ([itemble])

LA Z 5 Ak g 2 -
o X HE S RFR IR (]
s TS, HPWMuAE S5 E: (al, [a, b, c]
o [ FEMSR: [x for x in iterable]
o (PR BMIERE: 1ist () B 1ist (iterable)

Foy 35 4% 1 H i — B 2, HoH IS iterable wF i) TR AT A [R] B B (E -5 Y« iterable W] DA e Fr 51 .
SCRRE R A A UL E TR G AR iterable T4 R2— A8, HFQIAIFRRIHRIA, KLT

iterable[:]. filfl, 1ist ("abc') iR ['a', 'b', 'c']iilist( (1, 2, 3) ) &M [1,
2, 31. WEREAGHSE, WEHRRE— 5% 11,
HEerZHEhar=AyFR, Wifsorted () HNEKEL.
IR T Bl — 4% AT & PR B9EAE. 2R EAMEE T AN ¥4
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sort (* key=None, reverse=False)
WAL FFATIF AT, RAEH < K38 . S RSP BE— W R A AT
BHEAERI, BEAHEFEAER R (M A £ T RE &AL T BER B RS ) -

sort () EZMAURAK PR AR SR AR 4 F 5-40):

key $8E A — ISR RE, T NEBATNFICR PR (FIf key=str. lower), XLV
THERE TN ESPOT R R, REEENHIP SRR . BOAME None FUREIEXFE
THEFP AN T A B B -

B PAME ] functools.cmp_to_key () ¥ 2.x X&) cmp BREGE N key BRER .
reverse J— M/ ME. WIHRBH True, MEDFNFITRRGHL T LI THET .

P KRS 9 B 7 9 22 I B B2 91 A PRUE ZS TR 28 5 P R B P L 8 e o i) 422
%gﬁliﬂ‘ﬁﬂ@, EIARLREHEF ERFS (G H sorced () SR R— A8 S HEF 51 352
Bil) .

sort () JEHIPRRRE M. MR — D HEP PR A S olcAr U SRAN 5 10 T 3 A XD P e
NRER XA AT IATZEH (BISEHRr] . FEEH ST ) .

CPython implementation detail: {&— 31| U], 22l B A8 dE A A I th 2 i 1A 3 SC
(520 . Python ff) C SEILATEHEF WIRRESIZR R4S, AR A BB RAEH I RIS R 25

K ValueError,

4.6.5 jT4H
TCHRATIAEF S, 1T R 2 0 (BlfNd enumerate () NEREUIT LR —J4l). JC
WY T LB AT PR (Bl ARVEE iR set Bidict BYSEBI) .

class tuple ( [iterable] )
H A 2 Fs oAl

o S —XFRIFE SR KR TTd: O

o HH—NEHRNIE S REREITH: a, B (a,)

o HHALES AR Z AT a, b, cor (a, b, c)

s FHMNEM tuple (): tuple () B tuple (iterable)

M1 g R p s — oo, HAiui s ierable W) I A AR A (E -5 0¥ o iterable W] DA 751, X
B A A g nl A AT R AR 42, WA dterable T 4 52— AN J0H, SN B S s HR [,
tuple ('abc') iR ('a', 'b', 'c') Ifi tuple( [1, 2, 3] ) RM (1, 2, 3). GEREHSH
B, MrEdsaE— Tl O

R s A SOt S R S AR B S . B3G5 20k, A lias yod] ok 7 Bl e iEve
NG OLERS. BN, £(a, b, <) FEPH R =28 £ ((a, b, <)) WE/ERA
PRSPt Y — A =04,

v N s R P 5 21 [<0E 2 (O

of 38 AL 44 AR U5 AR B aE 1 285 [ ) S MY S B 2 104, collections.namedtuple () WIRESE
L EIRA RS P W SEe gt ioprivz e N

4.6.6 range %5

range RMFIRATZMHT P, WHTAE for MEERHIREREEIREL.

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

range 43& S SELAUN AL (ATLAR N ERY int SURMSCIT __index_ FRERIVAMIXIG) . IR
W step ZHL, HECAMEDA 1o WA W start 40, FERMER 0, WPk step TN &5 K valueError,

NS step FIEAH, Wi range r WA AN r(i] = start + step*i Hifri >= 0 Hrli] <
stop,.

WA step JAME, HiE range AR AKXIIRA r[1] = start + step*i, HIRHIHFMHLCH L >=
0Hr(i] > stop.

WA (0] AFEERYERBIZRIE, W% range XTR N2, range SR AFFNRT], (Hid S5 H AR
N MIEZR T T € ) P S AR R IFIR R 5 -

TLR UM (H K T sys.maxsize B range X G # SRR Y, HELEHEIE (Bl fizen () AT HET

ZiOVerflowErroro

— 48 range X4 1511

>>> list (range (10))

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

(1, 2, 3, 4, 5, 6, 7, 8, 9,
>>> list (range (0, 30, 5))
o, 5, 10, 15, 20, 25]

>>> list (range (0, 10, 3))
[0, 3, 6, 9]

>>> list (range (0, -10, -1))
o, -1, -2, -3, -4, -5, -6,
>>> list (range (0))

[]

>>> list (range(l, 0))

[]

range W RWI T —A& FFIIM BT A B, (EDFEMERERSN (X2 M T range XF5 HAERIRAT & AR A

KRR, T B AR AP w2 i B AR AR o

start

start IS {E ANARSZIE S RN 0)

stop
stop 2 H
step

step RS II{H (WERZIESAREEHEN S 1)

range FRMHWHEMList Htuple WIRHEIET — P range XA EE S BERER (B/N) WF, A
FrFRBEE A Z R (RN ERRET start, stop fll step i, HAMIRTH L E R K EAIE TR

fH)-

range M RLI [ collections.abe. Sequence ABC, fRHEIIG SN, JCRRGIEXK. YT 5FeE, If

YRR G] (B W57 KA list, mple, range):

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

range (0, 20, 2)

>>> 11 in r

False

>>> 10 in r

True

>>> r.index (10)

(continues on next page)
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(R —H)

5

>>> r[5]

10

>>> r[:5]
range (0, 10, 2)
>>> r[-1]

18

i == F1 ! = A5 range X 5@ A S 2 R HAE N P A1k FUARE . a2 vt , WS range X 42 37 AH IR A9 (E
AR ENTRMER . (B LRSS AR range X RATRES A A R stare, stop flstep
J&1E, #Ii range (0) == range (2, 1, 3) Jij range (0, 3, 2) == range(0, 4, 2).)

3.2 i A SCP Sequence ABC. STFFUI A FIARUR T M 1nt X GAEE 2 I 18] Y EAT BB, AN 2
BB A I

3.3 s s L T==] M ['=] AR range X5 SCRIMEF 51K BEAT LB (TS @ARIERT R ARH) -
33 WG start, stop FMstep JgH.
hE%:

* linspace recipe {7 T QR[S B — AN E IR SRAERRAS (19 1553 S B0 T 1Y range XF4R .

4.7 XEKFH|HE—str

1E Python IR SCRKGRSE I o ¢ - A2, FRN F4F 6 . FAFHBILHH Unicode FYGLIARI RIS 7). 5
FRRTIEA 2 ORI 5 3

o HE|S AFaeA" X 55

CWEIE T REALH B HE

SR ZEEI G v ZERF
) =85 [ S I FAF R AT DA AT H I 2 AR S e X A e e
VERH—FRIBXA RS, Z ) H 2465 R i 24 F AP B FIHE 2 R 0 A AT R F .
B2ul, ("spam " "eggs") == "spam eggs".

2 strings A A KA R A FHEME S EE, QTSR SUF5), ARAER « ( [raw] ) B2
KBS IR Bl SO B AL B

FAFERA AT DA 4 ) s £ r AA 3 2 A LAt ) 52 A 7

BT AR “F5F7 KA, XA MERS [ BER A — KR T 7. wateil, x+—1
= FAE s, s[0] == s[0:1],

ANEAEN A FAFER AL, Hgstr. join () Bio. StringTo A PAREHE I RARYE 21 i Be s SCR ik =
FREp .

3.3 WSS ST Python 2 RANF ] FHZ, FRR AR FIH{EMH u B, X478 PR & X
WA, HHAREES v migkE e .

class str (object=")

class str (object=b", encoding=utf-8’, errors=strict’)
R 5] object W57 MUAS . W KRFEML object WIIR [m] 25 FAFER . FEHABAE LT str () AT HEPLT
encoding o, errors B EH L, BEART.
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W encoding 5% errors YR, str(object) Ik[H object.__str__ (), XS object i) “JEIEZ”
B R R SRR W THEFRENS, X2RFFRAL . R object A __str__ () Jik,
Wstr () FFELERARE repr (object ),

W H encoding B errors F /L4y Hodh 2 —, W object [ % 2 — A bytes-like object (] Wibytes
B bytearray), TEIIEN T, UHE object &— A bytes (Bibytearray) ¥4, M| str (bytes,
encoding, errors) & Thytes.decode (encoding, errors). &NWEE, St P bytes.
decode () Z HIREUGE M XX 4 R 211 bytes X4 . 52 0] — 2t 4 /7 7)) 2 2 —bytes, bytearray, memoryview
5 bufferobjects T AT Kb KR AIME R -

Ff—"Abytes WL Astr () MAL L encoding B errors ZRUNHAEIE T — AL, FFR AR
MFAFEREoR (531521 Python | —b iy ATiEI) . Bl

>>> str(b'Zoot!")
"b'Zoot! "™

K str BRHINENEZER, WS NEB AT 2 KT sor FIF 45 097 % /N B R
FAFER, THS 5 f-strings FAE X5 7 B35 5 AN BANEW DAS R SUA AL FZ R 5 /1T .

4.71 FHEBNREE

FAFRLI T A —A% PP, BOMEIL T DU F1 i — e Bty v .
TR IR LR A AT AR AR, — PRt TR KRR B R RIS RN W] H 1 (B str. format (), #
XFAF $ Bk F 8 LT 54X 00) WA T Corinte FEUORsUIL, & T AR e
H HFEMELAER A, (EXT 8 WA AA DLAAE 2 FER PR (printf Ao 545 3 446 X 40)
PRI R I S AL T2 IR 5 F s T VP2 A, SRAL KR SCASHE 6 TH (FIAne & T re B i e 2
KR .
str.capitalize ()

R JEFFFREIA, HE N FERRE, HRhINg.

str.casefold()
R FAFER I B /NS I RIAS . IR INE I AR T T 2 NG Y PR
HIRRDGRET R /NG, (R EMIE L, HYESBERFAF R R KNS 2P .
B, @RS TE B ST vsst. HTECKRRANG T, lower () RARE B UM H;
Micasefold () M HEE N "ssm.

TR R/NGRIERA5 2 UL Unicode AR1ER) 3.13 7.
3.3 OB

str.center (width[, ﬁllchar] )
R BE Ny width B 747, AP IE T . S8 ERY fillchar HFEM AR ZE AL (BRI ASCIT
ZARAF) o WA width /NTAET Len (s) LR EFAFER Y EIA

str.count (sub[, start[, end] ] )
EE¥??—?$ sub T [start, end] JE1E N IEE B H IR EL. IS EL start 5 end SBERENY T FoR

str.encode (encoding="utf-8”, errors="strict”)
IR A 5L ER G 8 R T RO R IRAS . BN RSN tut£-8" . W DAGT H errors KRB A E K
BERAL BT 56 errors (BRIAER "strict', RRMmMBMIRA T K UnicodeError. HABT Y
{84 'ignore', 'replace', 'xmlcharrefreplace’', 'backslashreplace' DA M AT o] H b
itcodecs. register_error () WA, ESMRERAIZ 7 % /MY, EERENNRILINER, F
B N

3.1 MR AR AT R T SR S
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str.endswith (suﬁx[, start[, end] ] )

WS FAFER DASE E 1Y suffix £590GR 1] True, MR False. suffic AT DA i 2 A HR Y 5 28004 L
MCdH . ASRA AT start, KFFTHEE CLETT IR A . WSRA AT end , REAEFTE E (1845 11 UL

str.expandtabs (tabsize=8)

R FRFER IR, P B BRI & — s AR i, BB T 2 9 (LB SY E Y
FAFIESL . F tabsize NPT — RN (BROAE 8 Wi il R AAES 0, 8, 16 HRAEHE) . 2
TR, SRR BCA T B A PR IR FPAT . WSR PR HIRST (\v), MSAEGR
HIFA— DN ZEHAF, HEUHIIET TR (FREARGALWE S ) WERTF R
A5 (\n) BUREIEAF (\r), EXWEGFIHLFUHINERAET . ALAHAL TR PSS HH-F24
HIZUAN—, AR TAFFERAT NI S AT S

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

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

str.find (sub[, start[, end] ])

R FFAFH sub fE s [start tend] I WRHRBIN B/ INRTG] . RS EL start 55 end 29#E I
TRV AR sub RYARBNR[E -1,

HHED: i () 7 YR G S A s 2 BER O . 92K E sub S50 5458, 0 on
BAEA:

>>> 'Py' in 'Python'
True

str.format (*args, **kwargs)

PATFAF RS AR o TR B VR R 45 A ] DA S P A R I B AETE S () SRR i B
S AR DA MRS BF RG], B DR TSROARR. B BT R A
AR S BN X Y S AT H

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

BB P X T AT F 05k T KT DMER A AT AR R I A A e T i e R

fE: MEH n 22A @A ' {:n}'.format (1234)) KX F (int, float, complex,
decimal.Decimal JH ) WBHE, %R IR LC_CTYPE XS4 % 4 LC_NUMERIC [X
W PABEIS localeconv () [y decimal_point #ll thousands_sep FE, WHRE{12IE ASCI F4F
s AR 1356, IF H LC_NUMERIC XIf4y 5 LC_CTYPE IBA—E. XA 5 Bl 2 5 i
flZeFE .

3.6.5 M A 24 0f ] n BB BT, IR R S 2eE BT S Im i R Le_CTYPE Ik &l
LC_NUMERIC X3,

str.format_map (mapping)

RMT str.format (**mapping), AREIZALET mapping SBE MM MARE HE—dict,
T FLE T IR — A B 52 24 mapping A dict BT RHHIL:

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

(continues on next page)
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str.

str.

str.

str.

str.

str.

str.

str.

str.

str.

(R —H)

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

3.2 BTN

index (sub[, start[, end] ] )
FEMAT rind (), HERANEFEE G K valueError,

isalnum ()

Return true if all characters in the string are alphanumeric and there is at least one character, false otherwise.
A character c is alphanumeric if one of the following returns True: c.isalpha (), c.isdecimal (), c.
isdigit (),orc.isnumeric ().

isalpha ()

Return true if all characters in the string are alphabetic and there is at least one character, false otherwise. Alphabetic
characters are those characters defined in the Unicode character database as [ Letter | , i.e., those with general
category property being one of [Lm] , [Lt], [Lul, [LLJ ,or [LoJ . Note that this is different from the
[ Alphabetic | property defined in the Unicode Standard.

isdecimal ()

Return true if all characters in the string are decimal characters and there is at least one character, false otherwise.
Decimal characters are those that can be used to form numbers in base 10, e.g. U+0660, ARABIC-INDIC DIGIT
ZERO. Formally a decimal character is a character in the Unicode General Category [Nd] .

isdigit ()

Return true if all characters in the string are digits and there is at least one character, false otherwise. Digits include
decimal characters and digits that need special handling, such as the compatibility superscript digits. This covers
digits which cannot be used to form numbers in base 10, like the Kharosthi numbers. Formally, a digit is a character
that has the property value Numeric_Type=Digit or Numeric_Type=Decimal.

isidentifier ()
Return true if the string is a valid identifier according to the language definition, section identifiers.

WM keyword. iskeyword () AR EVRIRAF, Bl def Ml class,

islower ()
Return true if all cased characters® in the string are lowercase and there is at least one cased character, false
otherwise.

isnumeric ()

Return true if all characters in the string are numeric characters, and there is at least one character, false otherwise.
Numeric characters include digit characters, and all characters that have the Unicode numeric value property, e.g.
U+2155, VULGAR FRACTION ONE FIFTH. Formally, numeric characters are those with the property value
Numeric_Type=Digit, Numeric_Type=Decimal or Numeric_Type=Numeric.

isprintable ()

Return true if all characters in the string are printable or the string is empty, false otherwise. Nonprintable characters
are those characters defined in the Unicode character database as [ Other] or [ Separator 1, excepting the ASCII
space (0x20) which is considered printable. (Note that printable characters in this context are those which should
not be escaped when repr () is invoked on a string. It has no bearing on the handling of strings written to
sys.stdout or sys.stderr.)

isspace ()

Return true if there are only whitespace characters in the string and there is at least one character, false otherwise.
Whitespace characters are those characters defined in the Unicode character database as [ Other | or [ Separator |
and those with bidirectional property being one of [WS] , Bl ,or [S] .

A R KNG ER 8 i m— e Bl@ PR [Lul (Letter, uppercase), [L1J (Letter, lowercase) & [Lt] (Letter, titlecase) Z— K F4F
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str.

str.

str.

str

str.

str

istitle ()
Return true if the string is a titlecased string and there is at least one character, for example uppercase characters
may only follow uncased characters and lowercase characters only cased ones. Return false otherwise.

isupper ()
Return true if all cased characters* in the string are uppercase and there is at least one cased character, false
otherwise.

join (iterable)
R[] —ANHy iterable W) AT ERPERE T B FAFER . WIR iterable HAFAEATAT AEF AR B A E byt es XF
ZMEF K TypeError. WRIZT ENTFAF R RHE R TCE Z 18I 506 o

.1ljust (width[,ﬁllchar])

R ALK Ry width BFFFE RS E R S A0 55 . 8 ER fillchar IR 2307 G ASCIT
ZHEAT) e W width /NTEET Len (s) WK AR A7 AR .

lower ()

R FEFAFRIRIA, HA X NG TR A NG o
Jit e e/ NS RN 215 WL Unicode ARMERY 3.13 45,

.1strip( [chars] )

B E AR R, B PETSES . chars ZECNTE E BB R EAN T SR . WA
None, WM chars ZE NIRRT Kbr b chars ZHOF ARG E B EIR; TR SBRSBUEN TG
HAE:

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

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

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

str.

str

str.

str.

str.

ST RR Bl — A st r. translate () (ARSI

MR AA—ANSH, WE B2 — 6 Unicode fOALFS (BEL) BUFAF (KN 1 FAFER) WU )
Unicode f3{ )75 ((EREKER) FAFRE None MFIL. FAFER WSS
WERATNSE, MENDAUE PR SFR FAFR, I AAELER T, x PRSP AR RO
By AR CLER FAF . WA R =S, BRI PR, AR TR SR g 2

None,

partition (sep)
TE sep UGB AL EHR A7, R El—A 3 Jedl, Hrp &M mimisr . Rt , Ak
SRRAEZ RIS . SRR AR S, AR ) 3 TCAL D o A AR T4 R

.replace (old, new[, count] )

RPIFERFER R EIA, Hp B I T A58 old R new. QIERETH T AIES4K count, 1)
AT count Y.

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

BRI TR R sub FEFAFER NGR BN IR (Bcfr) &G, X sub ¥ 54 s[start:end] 241,
AIIESH start 5 end 2PEFETAY T FoniE. WA ARIRE MRE -1,

rindex (sub[, start[, end] ])

FEUFriind (), HIEFTFRE sub KRB &5 K valueError,

rjust (width[,ﬁllchar])

SRIE K widh (05 R PR ST L P 19 fillchar 113575 i (BB ASCII
AR o W width /N2 Len (s) NBR A E AR A EIAS
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str.

str.

str

str.

str

rpartition (sep)
1E sep e — IR B B A4, BE— 3 o, HPhE& 0B mimises. aWaras,
AR R 2 I RIER A WA BRAFARARE], AR Bl 3 JodH P S A S A R DA AT R AR B

rsplit (sep=None, maxsplit=-1)

AR ] —AS R A N BRI SR B R, BT sep AF I B AT ER . WSREE 1 T maxsplit, W2 #A7
maxsplit WHRI, M b AIFIR. U2 sep REGEHCH None, fRAT=S E??@%%‘K%ﬁ{’ﬁﬁ“rﬁ“ R
TIELIFIEYRI;, rsplit () RYHAbA jﬂ%ﬁ*“??ﬁ(ﬁ)flﬁ’}smlt ()o

.rstrip( [chars] )

BRI EFAF R EIA, BT EBRFES. charss SECHIE @ BB FAN TGS, WRA D h
None, W chars ZEERNEIR ST b b chars ZEOT AR E PGS M2 SBBRSEEMTE

HéE

>>> ! spacious '.rstrip()

! spacious'

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

split (sep=None, maxsplit=-1)

IRl —A A ER BRI R S R, M sep VR IR AT . ARG IR T maxsplit, Wi 2 ##47
maxsplit KI5y (B, FIREZSH maxsplit+1 NICEK) . R maxsplit RAGESH -1, WIASBR ]
Peor B (AT A T RERITRAY )

ﬁn%%ﬂjT sep, W% ,*E’Jéa\rﬁT%%ﬁéﬁ/—*T iﬁﬁm%ﬁﬁﬁﬁr*ifﬁﬁ Bt v,

Spllt ") RFIR IE] d T 2. sep ZHLATREHR 2 A FAFA L (B T 1<>2<>30 .
Spllt( 4%33[51 "2, '3 D). @Fﬁf‘éﬁiﬂ@ﬁ@fﬁﬁﬁ TR R A |
Biltn
>>> '1,2,3".split (', ")
['1|, '2|, '3':|
>>> '1,2,3'".split (', "', maxsplit=1)
(1, '2,3']
>>> '1,2,,3,".split (', ")
['1', '2', 'l, |3|, IV]

ﬁﬂ% sep RAGEBCN None, WIS T —FiFrFI5: LMK SN R0 FRFT, HEEREA
I LHA R T AR ﬂﬂ%??—’f%@a B RS AR 7% . B, B None §74 25 e
jﬁﬁ@ AR FAFERARTR ] [

Biltn

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

[rav, '2', '3']

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

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

.splitlines ([keepends] )

IR ] AT R R AT R SR, AT AN By SRR AR EITHR, BRIEGHRT
keepends H N EH.

WITE S AN IR A TR o o il Aridiitiguniversal newlines )—A~HE4E .
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R i

\n 1T
\r EER
\r\n EESE T

\v 3% \x0b | frHlHEGF
\f 8 \x0c | faFEr

\x1lc U PR AT

\x1d G TRAT

\xle e bR AT

\x85 47 (C1 = 4i4)
\u2028 | fisrkasE
\u2029 BBty

3.2 RS \v fI\ £ BEE B T ARSI %

Bian

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

['ab c', '', 'de fg', 'kl']

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

RIFFsplit (), S THMRFRS sep I, WF 2R HONERLER A 2515, TR R
FIR A A RS T

>>> "" _gplitlines/()

[]

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

YEMEEE, split ("\n') WIS N:

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

['']

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

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

WA PR AR E /Y prefix JTTARMR ] True, FHWGRIE False. prefic tn] A oy 22 (A 38 1 A 2H
PR IO . WNARA AT start, FF TG E O BT UK AL . ARA W BT end , FAE BT E 7 B A5 11
HRE

str.strip( [chars])

R PR IEIA, B ET SRR AT chars ZHONIEE ZRBR TR TATH . AR
uy None, W chars ZHRERNE IR EARAT . Sibr b chars ZHOFIRIEE MR EBUESG MR SHBHRS
BAE A A A

>>> ! spacious '.strip()
'spacious’

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

BAMIE BT A RS chars ZHAER N FAFRR BB IT Km0 P AR BRIFEB E — MRS T
chars P4 5E TR FAFINMSE 1o RN R TE S R im A A . Bl :
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>>> comment_string = "#....... Section 3.2.1 Issue #32 ....... !
>>> comment_string.strip('.#! ")
'Section 3.2.1 Issue #32'

str.swapcase ()
R FAAFREIA, o REFEAFECN/ NG, RZ IR, #§1ER s. swapcase () . swapcase ()
== s AN

str.title()
R AP RS A, PN — AR RS, R/ NE.

Bl

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

GEVE M — R TR SR E TR E S, LR R A B %08 AR 2 BUE L N EVRA
B, HERERERRGE RS IrA RIS ooy B R, X n] e T 2R 2R 4R

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

T A I DRk SR AR T XS R AL B

>>> import re
>>> def titlecase(s):

return re.sub(r"[A-Za-z]+ (' [A-Za-z]+)?",
lambda mo: mo.group(0) [0] .upper () +
mo.group (0) [1:].lower (),

s)

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

str.translate (table)
R AR AR R A, g AT R o R R AT . AR R g — A
__getitem__ () RIEIMRGI AN S, BEH Hmapping Fsequence, *4PA Unicode 57 )75 (H
) ARG, I G 0] DA T AR —Fp4dE 3R 18] Unicode J75- 877 HE , REFARFILI A —A>
Egig/l\?ﬁ‘; &[5 None, FFEFFMGERFARFER FMIGR: 8051 Kk LookupError 4, FFFFFMLENH
AT Al st r. maketrans () BT AR FRF RN FAFBGS R B8 — AL i i 2% o
TS codecs BEHRA T E il F AT 5 R =

str.upper ()
REEFAFER AR, Hod s R K/ANGHER RS . EERIE s WE AR KNG
H A5 B B 45 R E 451 Unicode 22542 [Lul (Letter, uppercase) Tfij 42 [Lt] (Letter, titlecase) N
s.upper () .isupper () AA[HE N False,

JIt AR SR 476 2 I Unicode FRifEfY 3.13 37,

str.z£fill (width)
R EFAFER R AS, FEZCTIE TS ASCIT ' 0 ' RS (i HAS BEARS g width, TESERATZ (" +'/' ") KA
FRRFEIEARTS Z BHEAMIAEELZ T W width /NTET Len (s) NEREIEFEFFE R4

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

>>> "-42" z£i11(5)
'-0042"

4.7.2 printf RBHFFFRHEA L

#(E): The formatting operations described here exhibit a variety of quirks that lead to a number of common errors (such
as failing to display tuples and dictionaries correctly). Using the newer formatted string literals or the st r. format ()
interface helps avoid these errors. These alternatives also provide more powerful, flexible and extensible approaches to
formatting text.

TP A IR N E R B % ORUBD) 12 507F . XK N FAFER I A XA s Wz AT X T
format % values (K format Jy—A~FAFeR), fE format Hif & FARBRICAT RO TA B Z A values
HH . HRCREMTAE CHlEF MM sprintf (),

WS format FR—FMBEL, W values T PUAH—NFETCAXT 4L BRI, values WS & — ML
B A AR TR E AT IO R e, B2 — A B 4 (il anaEa ) .

HBARMCAFUE AN BCE LS PRI A AT A, H ARG At ML A4 5 -
Lo 55, T ARCHAR AT RS .
2. Wi (WTik), dmBEEES R TR S 4L (B4 (somename) ),
3. Bty (Wik), TSRS R R £ R

4. BUNFEIUE (k). ARGEE N T (B), MISEERIERES M values TCAHY N —ICR P, 25%
R G A /N B SRR B RS 2 I C R

5.8 (rik) , PAFE ' G55 Z R BEEMIE Gl . Widgeh o (5, WISEhrRg S M
values TCZLIA) N —ICE PHZEL, BRI E AR G ITE .

6. KM (k).
7. BT,

YHASEO—ATFI (BB i, PP A sl o2 RS BG5S WL 6, XER s
TREZ G T M AE— I, WSS MBS P e HCEAR AL B (E. il :

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

FESERE DL P ACHOR BRI L * ARICAT (RIS Z—DMFIIRIMSHDIK) -
LSO Avk

s | &Y

] ERREE ] R UL (B IR0 .

0" | RN B EITEE AT

-t | FREREE AT (WRIE A 0 B, WIS SRSH ).

U CER) RS R A IR (BT AAR ) IR B AR
ST O B ) B TRRASRRITL (S (2] ).

S BRI — A TC, IR R BTl HOME— R TC 3R Bk S e
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AT PAZE R BB IAT (h, 1 2k 1), (HW2ms, A% Python RULEA WE - FPA $1d 41T 2d.
ST SItYSE

BT | X I
q AR IR

i BRI RERL

o RS )\ (1)
' WP - T T d (6)
'x! AR 8 (UNG). (2)
X! HRS A8 (K5). (2)
e T UhNG), 3)
'E' Tt RuE (K5). 3)
S T kA 3)
'F' 77 RS L 3)
'g' g WRAEBUNT -4 8RN TRE EE N NS PR R, 0B | @)
"G’ PE AR WRERUNT -4 SOR/NTAS MG I K S Bors o, G 0 ik L. | @)
o PAATFRE (B BRI AR )

'r' TR (i repr () BT Python X142 ) . (5)
's! TR (st r () ¥EATA] Python %f5)., 5
ES FrrE (ffifascii () ¥4 AT Python Xf42). (5)
EE REEMRBEL, SR TRE—1 s F4%.

=
=

() WEHRIEAX ST — DS Z BiHE AR AR BI RIS (' 00 ").
(2) WEHEREASHESE NI FifA ' 0x' 3 ' 0x" /g (B TRMH 'x' 2 'x' #5:0).
) WHRIERX D RTEEE R P AN, R 55 A 5 .
INES R B N R RS EE L , BRIAK 6.
4) BRI DRSS TUE AN, RES M EASWHABE I AR5 .
SNBSS (A RCERS EAR rRS FE e . BRIAH 6.
(5) ANAERE R N, H RS N AR
(6) i, PEP 237,
T Python A BATRHIR AL, Ss #HRKE '\ 0" HEAFAF A 45
3.1 RS AaXHE M 1e50 (1) S £ AR PPN g Fih.

4.8 —i##lIF5|ZE—Dbytes, bytearray, memoryview
BV B IAZ DN E R B R bytes flbytearray, BilHmemoryview $A T #, %W 2 H Soh

DXHFSORT ) HA — BERIXT AL NAT, AT E QR R REIA.
array BURSCRF R RONAT I EALIREAL, filn 32 (7 HAOR TEEET54 UG mifeL -

4.8.1 bytes ¥t

bytes X G2 i AT M S AN T A2 P4 T2 T8 bR P sCAR BT ASCIL SUAR Y, [H I bytes Xif
Gt T — LU EAL B ASCILARA LRI W, HF HAEF ZHE B S5 R B M KA 715
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class bytes ( [source[, encoding[, errors] ] ] )

L, 4% bytes TR 57 A FREN KM, FUREM T4 b izt
s EIE T A#AKHEAT R FE .
WHB b A#AKKA B FIE
P SHIEip ZEHIHE L ZEREE

bytes A fEL A Fu i ASCIL P4 (TLieYACHS PR WA 4 i S T ) o AT i 127 i34 — BE (a0 2 1 1)
FARZ Y SCFP M bytes 7 THI{EL.

BFAFERFI{E—FE, bytes FHI{EB AT PAR r IZOREE I SUF I L. 5217 strings T A K45
P bytes FHIEL MR, CIEITSCR 0 SUP51.

R bytes FHM{EMZ/RIAZIET ASCIL SUARY, fH bytes XFRAYAT R PR BB A AT AL B A 1]
FeB R R AMER R/ MR E R 0 <= x < 256 (WR S IREIRF5| K valueError), XA
AEBOT AR LA N F5E,  BARVFE b AR AR S BT ASCIT e, ml DA o 25 24 i ) SCA
W FRIA T OB, (G OO TR I B R i 3 A AR e (5 H Ry SCAR AR BT B
HTFAHEE ASCIL i — ZE il Bk AR S B HIR ) -

B T EIE L, bytes X Gl w] DA Al LA 7 2k A 2 :
o HRE K EZRABEIHTER) bytes XL bytes (10)
o AT R R AT IR RN 4L bytes (range (20))
o S G X MU HIA 1 i 5 bytes (obd)
TGS [ bytes WEIAL,

W TP /N B R R B . — AT, RS PR E o A dE B 0 AR S AR,
bytes 27 HAT A AR 3L IR Y IR 2R 53 -
classmethod fromhex (siring)
Ibbytes )5 Pk ol —AMEID L E FATER I bytes X5 . FAFER LIt FR BN FATIBIA 175
PERIBOAG AL, Horp i) ASCII 25 A4 25 20«

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

FAAE— A SRR, TRAKE bytes Xt G2 st B+ 75 ki Fm .

hex ()
Rl FRFERRTS, GRS LB AN AT A TS 2RI R

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

3.5 JGHH A
1T bytes XJ G B E BT F] (ZEITFdl) . EILXT—4 bytes X% b, b[0] FFh—EE, 1M
b[0:1] ¥ A— KR 1) bytes X5 . (X5 UARTFIFREAN, RIIFAY A=A — KR 1
FFAFER ) o
bytes X} 4 Fn il  FIREME S (0. .Y, NV EEHEEAE G bytes ([46, 46, 46]) XAERMEAE
. R PAMEA List (b) K bytes XG4 —A> BB L 51 5

ffiE): 1%} Python 2.x i I ULI: & Python 2.x RFI, AVF 8 (rp4Feh (2.x Frigfibi i iy i —
HAHEFAXT5L) 5 Unicode A7 BEATA FIE UG . X2 T 9B R ARA I AL EM% . PAIERY. Python
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BRI S 8 fSCARIT Unicode SCAS R JE R A M AIX —Z5 . 7 Python 3.x H, I BB 45 OO ——
8 o I EHi 5 Unicode SCA I b A B AMHEL T, bytes 5P RFER AT QN LRSS RoRf B2 A A%

4.8.2 bytearray Y%

bytearray MR Ebytes SR AN V) .

class bytearray ( [source[, encoding[, errors] ]
1)

bytearray X[ 5% H % J@& A FH{HIEE, B
o ALl bytearray ()
o AR KIEMASEE T ES]: bytearray (10)
o JH I BB R A bytearray (range (20))
o St i DX PR HIBLA B9 BB bytearray (b'Hi ")
T bytearray X} 5@ W AR, AXFRER T bytes 4o bytearray #:1F Wik ) bytes il bytearray 3t #:4F
ZHb, B TEFT R R EAE .
T3S Wbytearray P E A
55 R et VNG 1+ Q2 = D I At I i VN P I A VNG 3 = 3 G 1 5 7 ORI g WO L D 7 L8
bytearray ZE28 ELAG M (R S BORSCH ) B I 280 3k
classmethod fromhex (siring)
bytearray FEI VAR —AEI L E FAFER P bytearray X5 FAFER AT FR AT
AN BERIERSF , HoH ) ASCIT 28 AT 2 9 200

5
e A R A R ) e

>>> bytearray.fromhex ('2Ef0 F1f2 ")
bytearray (b' . \xf0\xf1\xf2")

AFAE— BRI A0k, T LAY bytearray X G X I ) £ /N HE 2

hex ()
RPN FRFERRTS, RS LB AN AT A TS R

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

3.5 OB

1T bytearray Xf 5 & B EH 751 (CRUTH%) , HBEXTT—A> bytearray X} 5 b, b[0] K hH—%
B, M bl0:1] ¥ h—MKE N 1Y bytearray X5 . (X5 CARFAFRARRE, RV B4 frEE —
KR 1 ITFRER) .

bytearray X % () % 7/~ fff i bytes Xt % 5 i {H #% X (bytearray (b'...")), S E I H AR B L
bytearray ([46, 46, 46]) XM T H. REZT A 1ist (b) ¥ bytearray Xf 4 4%
— R R 51 2

4.8.3 bytes F0 bytearray £{E

bytes #ll bytearray X Gl S5 A AN HRAE . ENTA LR SRR RVERL, A SALMbytes-like object HE
FTH A TR RGBT DMERRE T B d iR A A 2 SEEE R (H2, SRAEERAREIEE
B n] BRI TRV E R -
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ffi[E]: bytes Fl bytearray M R I AN EZ FAFEREAHSE, R TAFERIINE R bytes MRS
e BN, AR AN Hik:

a = "abc"

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

a = b"abc"

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

HL2E bytes I bytearray #/FE{EE I AA ASCIL i1 ks, PAEAL PIAE 38 — BB g 17 24 S 6 1]
X LERR A AL SR

HE): X 2 BT ASCIL (R AL R DLES T ASCIL [ 217 Ak (1) 2 4005 vl BB 2 S Budis i n .

bytes H1 bytearray Xt 5 1) T 51 7594 AT A F4E 2 E & .

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

R A ¥ 55 sub KE [start, end] JEFE N AT 2 H BUIREL. A3 SHL start 5 end 29BNV R Fm i
BRI TSIV LURAE R bytes-like object B2 0 2 255 i B IR EE%L
3.3 MRS i 0 F 255 i N R EEUE I T .

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

bytearray.decode (encoding="utf-8”, errors="strict”)
IR 8] 25 7 bytes fRHD H R FAFER . BRHAGRAL S "ut £-8" . AJDAZE Y errors KV B A A5G T )y
2=, errors INBNMEN 'strict ', TGRS kK UnicodeError, HAMR FHI{E N 'ignore?,
'replace' WANMARAHANE T codecs. register_error () WIATR, B F44 R 4IE 5 £ N
1. BAFRHBgSYR, WS AR N,

HiE): B encoding ALY st r foid HIEMRALTAa] bytes-like object, FoAA I bytes B bytearray Xif
%,

3.1 S AE: AT R TSR S

bytes.endswith (suﬁ‘ix[, start[, endE ])
bytearray.endswith (sujﬁx[, start|, end] ] )
AR DR DA A Y suffix Z5R R[] True, BNLR[E] False. suffic ] DAY i Z MR IS
ﬁf*’ﬁgﬂﬁ JedH. WA AR start, F5 TR E L ETTIRIG AL . ARG W end , FETEPTHE E (LB
B

BRG] DURAT B bytes-like object o

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

bytearray.£find (sub[, start[, end] ] )
R TR 5 sub TERE PR B I/ NVERT], sub 5 TY1 T s [startend] ZW. AIESH start 5
end XPFRTRY) T FoRE . MR sub RPHLFNR M -1,

FARRI 175 ] ARAT B bytes-like object B3 0 % 255 I NHYEEL.
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B il () 7 d R P BRI sub A GLFLT . SER e sub J 75 T#f, A in B
A

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

3.3 fE A W2 0 & 255 JEH R E N TS

bytes.index (sub[, start[, endE ])
bytearray.index (sub[, start| , end] ] )

RMIF rind (), HELRAR T FHH 25|k valueError,
BB RN T 5] DR AT R bytes-like object B2 0 & 255 5 Fl N EEEL .
3.3 AR W7 0 2 255 Ju R IR EE R 17

bytes. join (iterable)

bytearray.join (iterable)
R[] AN iterable W) —FE IR 7 4 PR 0 80T bytes BY bytearray X4t WL iterable W AFAEATAT
e AT 2 AR E st r MRMEN ST K TypeError. $RfE%7 VAR bytes B bytearray X 4R i) A2
FHVER TR Z AR 53T o

static bytes.maketrans (from, to)

static bytearray.maketrans (from, t0)
IES R0 H Thytes. translate () WX, BRI from HRREAFERFIG
to PARIRMALE ERYFRF; from 5 to WSR2 2 HAAMFEMAK .

3.1 BUGHTIA.

bytes.partition (sep)

bytearray.partition (sep)
TE sep R IR ALESR T A, Rk El—4 3 e, H &R Z s WA A S 5L
bytearray A, VAR IFRRFFZJERIFRSY . AR FRATARIRE], MR EIAY 3 Jodl il & s e A KA
Z3 1) bytes BY, bytearray X4,

B R B4 AT ] LU AT B bytes-like object ,

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

bytearray.replace (old, new[, count])
REFFAN RIS, Ho IR TI7 5 old HXRFPOEA R new. QIRZE T AIIESEL count, W) H B
e H count PP

BRI T8 S HB 7 51 W] LARAE B bytes-like object .

ffilE): SI7 YA bytearray AR H 3 IR 1

ERETE NS, BERCA BT

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

bytearray.rfind (sub[, start[, end] ])
RIEF P sub FEFFN N B RR () RE1, X8 sub $557E s [start:end] X, Ak
ZH start 55 end SAFEIRBAYVIRFoRE . WERARIRBNNRE -1,

BHRR I TIPS ] LARAT E bytes-like object Bi72 0 % 255 Ju il NI FEEL-
3.3 HUH A sz 0 % 255 JuIE N B E N T .

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

KU Frrind (), BIEFFH sub KELFINf &5 kK valueError,
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FRRI T 75 ] ARAL B bytes-like object B2 0 % 255 JEH NI AL
3.3 iR AE: WA 0 3 255 JuH WY R AU E N 1751

bytes.rpartition (sep)

bytearray.rpartition (sep)
Split the sequence at the last occurrence of sep, and return a 3-tuple containing the part before the separator, the
separator itself or its bytearray copy, and the part after the separator. If the separator is not found, return a 3-tuple
containing a copy of the original sequence, followed by two empty bytes or bytearray objects.

BB RN BT AT AR AT B bytes-like object .

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

bytearray.startswith (preﬁx[, slart[, end] ] )
AR B AR SE /Y prefix IR ] True, HMGR[ False, prefix ] AN i 2 LAk )
RIS R TCLH . AR W3R stare, R IT TR € LB ARG AL . WSRAT AT IEI end , REAEITR & 1.
Ik .
BB R RIS ] AR AT B bytes-like object .

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

i [u] Ji{ bytes Bl bytearray XS EIA, FEERH A BrA 7E AL S AL delete L BLIT) bytes, HiAx bytes 71l
AR TE WA TR, R K S 256 1) bytes X4 .

TRAIAE by tes . maket rans () JFIERAEFHE.
X AT R R P AT, 154 rable 2850 None:

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

3.6 MU A BUAESCRRRY delete VR KAETSHL

PAF bytes Fil bytearray Xif 42 i) 753 I BRIAT T 0 2 B0 8 I e 25 ASCI i — ik filg =, (H A5 AGE 241 S48
f}?,ﬁi@ﬁfm TAERE R . T RA/N R A Y bytearray VAR R IEHIATHRAE, TR SR
POp
bytes.center (widih[, fillbyte |)
bytearray.center (width[, ﬁllbyte] )
R MFE R RIA, FERKEER width W FF5I N EH, 8RR E R fillbyte SHFE PR 25060 (BRI
ASCI ZAE4F) o X Fhytes X4, AN width /INT45T len (s) WER[EEFHIEIAS .

fE): B ERY) bytearray BUAS S 3k JRHIEAE— B MR E RIS, RIMEBCA MU .

bytes.ljust (width[,ﬁllbyte])

bytearray.ljust (width[, ﬁllbyte])
S SR R EIAS, FER R width ()55 SEZEX 5. [ E W fillbyre ST (BRINGE ASCIT
ZHEAF) . W T bytes WG, AR width /NT2T Len (s) MR PR EIA .

filE): BRI bytearray A H JE EHIEAE B SRR S, RIS BT .

bytes.lstrip( [chars] )

bytearray.lstrip( [chars])
RIEEFHN I RIA, BBRAE €T . chars ZHCHTE € BB BRTFIEE S i Hps) x4
AR Ty IR H 2 T ASCIL“F4F . AR IS B None, W chars ZHCERINE B ASCIL =5 44 .
chars ZHOFAEERADHIL; RSB HRSBEN A HE:
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>>> b spacious '.lstrip()
b'spacious

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

BRI ) (L R P 2 W] DA AT: B bytes-like object o

E): M7 AR bytearray BUAS Sf 3 JRHBEAE— BRI E RIS, RIMEBCA MUE (L

bytes.rjust ( width[ ﬁllbyte]

bytearray.rjust ( wzdth[ ﬁllbyte]
R R RERIAS, FER BN width 155 SRR ﬁiﬂ%? JE I fillbyte SEFEAA (BRINGE ASCIT
ZHEAE) . W T bytes WG, AR width /NTAET Len (s) MR FFAIREIA .

filE): B7 kY bytearray A H 3E JHIRAE B MR ARG, BIERA SUEA E

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

bytearray.rsplit (sep=None, maxsplit=-1)
B¢ B IR A R B T RS, G sep AE Ry FRAT. WERGH T maxsplit W i 2 947
maxsplit JWIRGr, M =B AIFIR. AR sep RIGE BN None, LA {5 ASCIL =5 HAFH T HI# &
Yol . T T MATTEENTSY, roplit () BT AT F ki spl it ().

bytes.rstrip ( [chars] )

bytearray.rstrip( [chars] )
RIAFFEIRIA, BETsERK R TN . chars S8R E BB R I EE AN PR F)
A FRFRW I OB 2 T ASCH - 4F . WARAEIEECH None, W chars ZHCBIAEFR ASCH %5 H£F.
chars ZHOT ARG E BG5S BRSEEN ITE 414!

>>> b' spacious '".rstrip()

b!' spacious'

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

BRI 0 3k 7 5 W] LU AE R bytes-like object

filE): BRI bytearray A JE JEHIERAE B SRAE—RTN S, RIS U R

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

bytearray.split (sep=None, maxsplit=-1)
K¢ e F AR WARIR R 781, (T sep AR 20 BRAE . AARES 13 T maxsplit HAEGA(E, WiKZ
PEAT maxsplit WA sy (B, FIREEZ LA maxsplit+l NITR) . WIER maxsplit RAGES N -1, W
ANBRFR B (AT ITA AT RERIHR 43 ) -

WEREE T sep, MIFELLH) 3BT A & ﬁéﬂAT B M2 W o o B s 1A (Bl e, 2.

split (b', ") &M [b'1', b'", D)o sep ZETREN—ANZFFH] (FlU b 1<>2<>3" .
split (b'<>" ﬁLIEI [b'1', b' 2‘ b'3') i1 8 2 W AR o 25 )P SRR ] (o ) B
[bytearray ( b' ' BMSERHH:%MFE/ MRTRIEAL. sep RV DARAT Bibytes-like object o

Bian

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

(continues on next page)
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(R —H)

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

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

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

UK sep RAGE DN None, WM F— PR HIE: HELN ASCH 2 AFF SRR A FaAF, H
SRS PSR BRI Z AR I, FEATRE SRR R OL TR 235 Fp 81 sl {3 ASCIT =5
AP S EA TR R 8] [T

fian

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

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

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

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

bytes.strip(hﬁamﬂ)
bytearray.strip(tmam])

REEFH R RNAS, BRI MK R FEAT . chars ZHCh G @ BRI HE A 1) —3E 6551
XA FREI T B H 2 T ASCILF4F . WIRA SN None, W chars ZHERINFE Rk ASCIL
ZEHEM. chars ZEOF IR E BAIRESUEES: e 2B RS EE A HE:

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

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

LR IRI (75 AT AR A R byres-like object .

filE]: 7 kY bytearray SR f JF FHLERAE—— B SR A —ASETN S, B (g

PA'F bytes Al bytearray i 42 ity 325 2 B 6 A 2% ASCIL () —dElAR X, R B 248 5 145 7 b il et
THHEEA N A 1 bytearray J7AHS A FHIAATEAE, T2 2 BB R .

bytes.capitalize ()

bytearray.capitalize ()
R B PSR RIA, Hrp RN AR RO B — > ASCIL 4%, I HAR — Ay A A KRG T H
RN o A ASCIL 5 (ELRF RIS IURE A AL

filE]: B7 ki bytearray A JF MR —— B SR — BTN, BV A g .

bytes.expandtabs (fabsize=8)

bytearray.expandtabs (tabsize=8)
R FPA R ENAS, HA A B ASCIL il A F 2l — a2~ ASCI 284, HARBG T 24 /15 (0 &
ZE W TIRIFSERE . 1 tabsize NFATRA—NHRIRSL (BRIME 8 B 35E 1l 20165 0, 8, 16 kK
) o BRIFIFA, SHIFLE RN BB R TS R . AR ASCIT i R A4F
('\t"), MPHFEGIRPHA DB DA, BEYH0ET DR (RRGAS AW
Sl ) WACMEIFAA ASCILRATAF (b ' \n ") BUFIZEARF (o' \r"), B HIHR 2415 HihE.
FEATHAD T A B B HIF R4 RIS IN— , AIRZF I EAER T B & Q] SR
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>>> b'01\t012\t0123\t01234" .expandtabs ()

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

filE): 7 kY bytearray A f JF LR —— B SR —ASEN S, B A g

bytes.isalnum ()
bytearray.isalnum/()

Return true if all bytes in the sequence are alphabetical ASCII characters or ASCII decimal digits and
the sequence is not empty, false otherwise. Alphabetic ASCII characters are those byte values in the se-
quence b 'abcdefghijklmnopgrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ '. ASCII decimal dig-
its are those byte values in the sequence b' 0123456789"'.

Biltm

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

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

bytes.isalpha ()
bytearray.isalpha ()

Return true if all bytes in the sequence are alphabetic ASCII characters and the sequence is

not empty, false otherwise. Alphabetic ASCII characters are those byte values in the sequence
b'abcdefghijklmnopgrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ"'.

Bk

>>> pb'ABCabc'.isalpha()

True

>>> p'ABCabcl'.isalpha ()

False

bytes.isdigit ()
bytearray.isdigit ()

Return true if all bytes in the sequence are ASCII decimal digits and the sequence is not empty, false otherwise.
ASCII decimal digits are those byte values in the sequence b'0123456789"'.

Bilgn

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

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

bytes.islower ()
bytearray.islower ()

Return true if there is at least one lowercase ASCII character in the sequence and no uppercase ASCII characters,
false otherwise.

Bl

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

(continues on next page)
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(R —H)

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

/N ASCH Z4 R FETEA SHEFY] b abedefghijklmnopgrstuvwxyz ' HHFES. KE ASCII
FRP R EA S 4E)F 4 b ' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' I FET.

bytes.isspace ()

bytearray.isspace ()
Return true if all bytes in the sequence are ASCII whitespace and the sequence is not empty, false otherwise. ASCII
whitespace characters are those byte values in the sequence b' \t\n\r\x0b\f' (space, tab, newline, carriage
return, vertical tab, form feed).

bytes.istitle()

bytearray.istitle ()
Return true if the sequence is ASCII titlecase and the sequence is not empty, false otherwise. See bytes.
title () for more details on the definition of [titlecase| .

Biltn

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

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

bytes.isupper ()

bytearray.isupper ()
Return true if there is at least one uppercase alphabetic ASCII character in the sequence and no lowercase ASCII
characters, false otherwise.

g

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

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

/NG ASCH F45 5t 2 FTMEAESTEFY] b abedefghi jklmnopgrstuvwxyz ' HFHJFESF. KE ASCIL
R EA S 7E)T 4 b ABCDEFGHIJKLMNOPQRSTUVWXYZ ' HHF4F.

bytes.lower ()
bytearray.lower ()

REE AR, Hra KRS ASCIH FAF T i/ NS,
Bl

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

/NG ASCH Z& il EHE 574 b abedefghijklmnopgrstuvwxyz ' HHFE&. K5 ASCII

F R EA S E)F 4 b ABCDEFGHIJKLMNOPQRSTUVWXYZ ' 4T,

fE): By AR bytearray BUAS S 3k JRHUEAE— B R E RIS, RIMEBCA MU .

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

AR 0] R R A AT AR R SN R, FE ASCIL AT AR B L EAFR 4 o BU I YA F universal newlines
FAR T GERINEPRNETIATR, BRIEA I T keepends H HEAH .

il
>>> 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']

ARTFsplit (), BT 0ERAT sep i, W T2 FAFH BT IRRFR R —A25 5%, MR RAHRTA
DGR TSN

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

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

bytes.swapcase ()
bytearray.swapcase ()

R EFEJPAMEIA, /NG ASCH AR AR KRG, IR
Bl

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

/NG ASCH Z &l HE 5774 b abecdefghijklmnopgrstuvwxyz ' HHFE&. K5 ASCII
FA R EA S E)F 4 b ABCDEFGHIJKLMNOPQRSTUVWXYZ ' I FEF.

A Fstr.swapcase (), FE_FHH AT bin. swapcase () . swapcase () == bin BT,
K/NEEAE ASCIL H@ X Fx ), B HXT T4 Unicode A7 R 6 A B AT

filE): BRI bytearray A H JE EHIEAE— B SR A — BTSRRIV U AT .

bytes.title()
bytearray.title()

AR o] J e PRSI R CA A BRI A— AN RS ASCIL PPN TRk, HARTFREN/NG . AKX
ARG B 7 (B PR IR AN AL

g

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

/NG ASCH FE&F il T EH A 574 b abedefghijklmnopgrstuvwxyz ' FHFER. KE ASCII
TR T EE SFE 7 b ABCDEFGHIJKLMNOPQRSTUVWXYZ ' HHF4F. Frf Hth F A5 (H#A
KoK/,

GEE R R TR 5B F TR E S, RS R A B . %08 AR 2B L T EVRA
2 HEMERE R SIS A RS Oy IR S, Xl e S 2N B4R

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

T RAfSE I DRk s R AR AT XS R AL B
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>>> 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."

fiE): BT ARY bytearray HUAS S JFEHIEE—— B SR RIS, RIEBCAMUT s .

bytes.upper ()
bytearray.upper ()
R JE P EIA, HBrG /NG ASCIT EAFE 54 Fit I ) R HTE

g

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

/NG ASCH FE&F il HE 574 b abedefghijklmnopgrstuvwxyz ' FHFRA. KE ASCII
FE R T HA EHEFES b ABCDEFGHI JKLMNOPQRSTUVWXYZ ' FHIFLF o

filE): B7 LY bytearray A 3 R — B SR —ASETN S, RIS U .

bytes.z£fill (width)

bytearray.z£ill (width)
R E A EIA, FEAABIHFE b 0" R 7 9K B2 R width. TEFERETIZE (o' +'/b' =) I
RAEIENAFS Z BEHAMARFEZ H. X Thbytes X5, WH width /NF5%T len (seq) WEREIFFH.

fian

>>> p"42" . z£fi11 (5)
prooo4z2"

>>> p"-42" . z£fi11 (5)
b'-0042"

flE): B EEIY bytearray fRA H JE FHIEAE—— B SR A RS, RIS U AT .

4.8.4 printf RiEHFTHERMHEAL

) BN DRI ERA SRR, WTRESEF 2 AR (AN TCVR IER /s TR 7 3t ) .
WREAT IR E AT R e B g, R A — o4l

FATEREXS (bytes/bytearray) HA MR N EEIE: A s BUD B85 XWPFRAFITR 14
AN HEZHESF. X T format % values (HH1 format Jj—ANFATHRNS), 1€ format ) & bRl
TP I N BB Z A values 55 H . HACREMTAE CiF R sprintf ().
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WZR formar FER—AFIMSHL, W values 7] LA — ARG BTG, values A7 B2 f&— L 5
BT R G R E VR AT IR IR ) o2, B e — BRI B R (B InTed ) .

FAARCAT S PIAEOE 2 PR A AN A8, HA AU AL L B Dy -
Lo 45, T ARCHE s R LG .
2. Wi (WTik), dmEEES R ARSI AL (BIAN (somename) ),
3. BEgEhy (ATik), HTsom s i e R p 45 5L .
4

CE/NVFBGRE (FT3E) . WRARER '+ (B5), WISLERTEEE M values TLAIY N —JCR BRI, 2%
BB Gy fi /N BEGEBEAN T e A BE 2 SR Y TC R

5. K68 (FI3k), PAFE ' . (5% Z e EEMERA L. REEN '+ (BS), WSLPRREE S M
values T N —ICE PEEL, BRGNS INARE B2 JFITE .

6. KEMBIMAF (AIiE).
7. BERIEH,

MHASE—AD T (SO B, o p ik sl oL 6 N 55 i i, X R
'S PR E T SRR I RS A AR AR (L.

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

TELLTE DL I AU R BEI L * il (R E— RIS HOIK) .

AR -
s | &Y
Y EREC T B UL (R R 30) .
0" | FAREAECA IR AT
| RREER AN T (WERIF AR 0 Bk, WIS EH).
U SR AP R A IR (B TR HS ) IR B AR
RS C 4 B ) MR THASRECRIITEL (SR [ B

FTDAA K BERE U (n, 1 0 1), {HL2R/2, TR0 Python UL A% — FDL 31d 44T ad.
BRIy
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® % X
i fiR
'd’ A5 TR
it A Tk hIEEEL .
"o 15 G R 1)
'u' IFRRA - ST TdT . ®)
'x! HEFgHadtdge UNg). (2)
'X' HiFsTAdEE (K5). 2
e Fadats UhNg). )
'E' e (K5). 3)
"f' i Ll 3)
'F' T kA 3)
'g' TE R WERAEEUINT -4 BURN/NTRS WS /NS Fa 8o =, A Il A kil s =X “4)
'G' TR AR EUINT -4 SO/ NTRS N RS ha 8ok =, A Il 1k il X “)
'c! EAEAT (BRI S) .
'b! FArEE (FETREG ZZoh K E B _ bytes__ () IUXR). 5)
's' 's' g2 'b' A%, HYAEELT Python2/3 FACES H ] (6)
ES FAER (ffi ] repr (obj) .encode ('ascii', 'backslashreplace) #4(F{i] Python | (5)
WEIB
'r' 'r' g ta A%, H S TERT Python2/3 AR A . )
'S ANEEISRL, TR P — ' A

(ETfig -

(1) BEEAUB R AL — RS Z il A br s /IR HTZE (' 00 ).

2) RSP EILZHIEA ' 0x B0 0x" Jigh (M TREH "< ik "X #30).

Q) WP B ZSFES RS — AV NIUR, RIS BeA 5y .
ANEURUR IR R B RS BE B, BRI 6.

@) WEAUEX SRS R T MNIUR, RES AL EA S WHA 0T AL R -
ANBUS R IE A RS R bR L, BN 6.

(5) WIRKGEE N N, iy RPN N ASFAT

(6) b'es' BFM, BAE 3.x BRI PREASHALFR .

(7) brer' B, B 3.x BRI PR SRR .

(8) =, PEP 237,

i) M7 ER) bytearray HUAS S 4E FHBERE—— B SR AE RIS, RIGEBCA MU AT s .

%
PEP 461 - > bytes fil bytearray ¥5/il1% #&=4k
3.5 WUGHT A

4.8.5 WEHE

memoryview X4 FuVF Python fUR I — IR I SR, HEORRF G Geh KN o/ 21795 DL
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class memoryview (obj)
Al —51 H obj Bimemoryview, obj WM ZFFZp XM . SZHE G KA N B R FEbytes
Mibytearray.

memoryview BA LEMMEE, BRI i EIEXTR obj B b BAY EA N A7 B0, X T 2 i B2 LB

Wbytes Mbytearray Kil, —MICEME 151, HRHMARIIWarray. array WHEAE
PNGLPIE

len(view) Htolist K JEME, WFR view.ndim = 0, WERKEH 1. W view.ndim =
1, WHKEST view HITREE. MTESWYER, HKESTRR view iR B RN KE.
itemsize JEMEA] MRS AN TR I T4

memoryview AFBIIYIT METIVIMHICEK . —4EUITHIEERIEZ— > THLAL:

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

98

>>> v[-1]

103

>>> v[1l:4]

<memory at 0x7f£3ddc9f4350>
>>> bytes(v[1:4])

b'bce'

R format jg—ARE T struct BEHEEERAGIHIRT, 00 5036 B Beak dy 8ot i o2l
BATRG], FRPUHA EFRER A AR . —AENAEOLE AT DAGE ] — BBl iy — A B o ity e
MIATRG . ZUENAFORIE ] AGE ] d i85 ndim BRI OCRAATRT], ndim B . FHEN
PR P AT PAGE ) 25 e A TR 5

X B AR AR B

>>> import array

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

>>> m[0]

-11111111

>>> m[-1]

44444444

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

[-11111111, -33333333]

MR T EX GG, WAL SR — 4R R TR(E . 23 R/ NI B e

>>> 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'spamn'

Traceback (most recent call last):
File "<stdin>", line 1, in <module>

ValueError: memoryview assignment: lvalue and rvalue have different structures

>>> v[2:6] = b'spam'

(continues on next page)
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(R —H)

>>> data
bytearray (b'zlspam')

1A AR % ITB.ﬂ bl = Tel Rymrmasy (JLEE) FEBUM R —4E A AF DL AR R TG A i P Ay

E SH hash ( == 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

3.3 B A —HE AL BT AR Ao A IS B,
AR AT .

3.4 iR NIEMEIES Qe collections. abe. Sequence

3.5 RS AL BT RO BT A TR 5
memoryview BV —iE:
__eq__ (exporter)

bl ¢ Tel W—dENAFILE AR 2

memoryview -5 PEP 3118 w1t 5 Hh dX P AR IR, I HAR YU st ruct TR SR

PR A A AR I B AR, W E AT T2 S5 6 -

XM tolist () BT SCR st ruct A FAFHR T8, AR v.tolist () == w.tolist ()
]~ il w A

>>> 1mport array

>>> a = array.array('Il', [1, 2, 3, 4, 51)

>>> b = array.array('d', [1.0, 2.0, 3.0, 4.0, 5.0])

>>> ¢ = array.array('b', [5, 3, 1]

>>> x = memoryview(a)

>>> y = memoryview (b)

>>> x == a ==y == Db

True

>>> x.tolist () == a.tolist () == y.tolist () == b.tolist ()
True

>>> z = y[::-2]

>>> z == C

True

>>> z.tolist () == c.tolist ()

True

R PR AR AAY s t ruce BIBRFT TR, MBI RS,

PRI XN AR )

B A (s

>>> from ctypes import BigEndianStructure, c_long
>>> class BEPoint (BigEndianStructure) :
_fields_ = [("x", c_long), ("v", c_long)]

>>> point = BEPoint (100, 200)

>>> a = memoryview (point)
>>> b = memoryview (point)
>>> a == point

False

(continues on next page)
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(R —H)

>>> g == b
False

TR, SIEABREL R, T NFEREXRKR, v is will FRERE v = w.
3.3 JRCE S 2 BT RUAS U SR AT B 2 220 W 2% H s X5 2 AR A 454

tobytes ()
PG o X A EARAVE A R ] XA TENAAILE B A by tes H1ERT

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

b'abc'

>>> bytes (m)

b'abc'

X ARESRAL, iR TR RIPIER, L e Cs o 7 s . tobytes () 30HF
PrARE TR, AT G st ruct BEHUERAIRL L ALFRAE N -

hex ()
Rl —ANFRFERRTS, Ho 2 BIPAIAS /S 3RS 3RR g oh X L BN .

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

'616263"
3.5 BCHTA.
tolist ()
22 b X NI A— e R A R ITE R 1]
>>> memoryview (b'abc') .tolist ()
[97, 98, 99]
>>> import array
>>> a = array.array('d', [1.1, 2.2, 3.31)

>>> m = memoryview(a)
>>> m.tolist ()
(1.1, 2.2, 3.3]

33U tolist () BHESH st ruct BUGEE TP TP B ER A R 2 4 4R
release ()
RECH WAFALEI X ST ATFFIIRZ B0 X V2 XA E 0 B I sk U 2 R BURe sk s A (il
bytearray ¥t A ILEION) ; BUL, 8 release() AT DAY (ML RUIR J ik SE IR ) (H T
AR Z A0 )

TEMC B G, AR E it — LB E RS K valueError (release () &Y RN, BH]
PAREZ I H):

>>> 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

S with 4], ATRAGE L EF SCE PRGBS ROR:
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>>> 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

3.2 ORI

cast ( format[, shape ] )

e TR S AL R B RS AR . shape BRIAH [byte_length//new_itemsize], XEIR
HHRNE SR —YER . R —H AR, B XA AP SRR

1D -> C-contiguous Fl C-contiguous -> 1D,

FARE AR T st ruct iR RO UEARR . P —FgCaiCh 73540 ( TBS L Tb)
o el )o SR T RS K EEA A

- 1D/long %54}y 1D/unsigned bytes:

>>> import array

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

>>> x.format

R

>>> x.itemsize

8

>>> len (X)

3

>>> x.nbytes

24

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

B

>>> y.itemsize

1

>>> len(y)

24

>>> y.nbytes

24

} 1D/unsigned bytes ¥4t >4 1D/char:

>>> b = bytearray(b'zyz")
>>> x = memoryview (b)
>>> x[0] = b'a'
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
ValueError: memoryview: invalid value for format "B"

>>> y = x.cast('c")
>>> y[0] = Db'a'
>>> b

bytearray(b'ayz')

¢ 1D/bytes 5544 3D/ints F4£40ef 1D/signed char:
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>>> import struct

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

>>> y = x.cast('i', shape=[2,2,3])
>>> y.tolist ()
ceeo, 1, 21, (3, 4,
>>> y.format

>>> *list (range(12)))

511, (6, 7, 8], [9, 10, 11]]]

[

i
>>> y.itemsize

>>> len(y)

>>>
48
>>>

y.nbytes
z = y.cast('b")
>>> z.format
lbl
>>> z.itemsize
>>>
48

>>>

48

len(z)

z .nbytes

Cast 1D/unsigned char to 2D/unsigned long:

>>> buf = struct.pack ("L"*6,
>>> x = memoryview (buf)
x.cast ('L', shape=[2,31])

len(y)

*list (range (6)))

>>> y =
>>>
2
>>>
48
>>> y.tolist ()

(to, 1, 21, (3, 4, 511

y.nbytes

3.3 UBTIA.
3.5 g AT, R A2 R
AT L] R R

obj
WNAFILE B T2 X R

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

>>> m.obj is b

True
3.3 fGHTA.
nbytes
nbytes == product (shape) * itemsize == len (m.tobytes()). ﬁ%ﬁ(?ﬁ?’fﬁé?};%@

AR £ b2 B8 EA—E ST len (m):

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

(continues on next page)
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(R —H)

>>> m = memoryview(a)
>>> len (m)

>>> m.nbytes

20

>>> y = m[::2]

>>> len(y)

3

>>> y.nbytes

12

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

EZ ek

>>> 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 ()

([ro.o0, 1.5, 3.0, 4.5, [6.0, 7.5, 9.0, 10.5], [12.0, 13.5, 15.0, 16.5]]
>>> len(y)

3

>>> y.nbytes

96

3.3 BOBTIMA.
readonly
— AR LA R
format
—AFAE, AEUE R ENICERIEA (Rl st ruce B . INAFARLIETT A EA LTS
AP AR R g QR BRI (Blntolist () (UBRTFUAER BT R M.

3.3 s A% "B BIAE S struct BIHLIEVERAL B, X B #E memoryview (b'abe') [0]
== b'abc'[0] == 97,

itemsize
memoryview H1EEICER AT FIR RN

>>> import array, struct

>>> m = memoryview (array.array ('H', [32000, 32001, 320021))
>>> m.itemsize

2

>>> m[0]

32000

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

True

ndim
— AL, RN ERN 2 G B 2 DY .

shape
—AREOTH, Wk naim R EEES AR N 4ER AL TR .

3.3 iR A 24 ndim = 0 BMECAZS ST M AT None.
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strides
—MEEFOCH , B ndim KRG AT RRI RN, DA RS g A4 ST
3.3 WUEAE: 24 ndim = 0 BH{E 2S5 Je 4L A 54 None.,

suboffsets

1t PIL KRS TR - (B DU EASEE R .

c_contiguous

— R NIRRT N C-contiguous 11 /R{H.«
3.3 HRHTIA.

f_contiguous
—AFEBH AT M Fortran contiguous W4 /R1E .

3.3 BB A

contiguous
—ANFEBH NTFAE A M contiguous YT JRAE «
3.3 BUBTIA.

49 FEE5I A —set, frozenset

set XF 5 52 HL A ME—VE i hashable X5 B TC P 2 0 4E . & LA S S B ARG . M5 i R BR
DA KK E PGSR, FlinscsE. I, ZESMIREELESE. (XTHMERNRIESFdict,
list Htuple ZBNEI, WA collections fHil, )

HHAZTE—F:, E£AMWZHFFx in set, len(set) fll for x in set. EN—FEFHLTE, £4&
FHANLFRICEM ESIEANT . FNHL, AR SHFRT] . YR S5 R AE

HHEIE PR N EEGEA, set Mifrozenset, set KALREAARR—H N PME add () Fil remove ()
RAER YRR . TR AR I A A, HOS e VR 7 g 4 s HAb R A JC K . Frozenset
BALEAR AR I H oW hashable — N ZAERTAN G A REFFEAS s TR e mT AR VR 7 i s ol b B2 A 9 T
%,

BT R DA sec #1528, JEZSHY set (N2 frozenset) iA AT DA i ¥ DAIE 543 R A L Z SN E LS THIE S 2
WRAEE, filn: {'jack', 'sjoerd'},

PR R e E A AR A A 1 7 X

class set ([iterable])
class frozenset ( [iterable] )

IR ] —AN Y set By frozenset X142, HIITZE K QT iterable, & ITLE VN Nhashable, B3 HES
MR MES, TANZEGUIIN frozenset X4, WIRAKSEE iterable, WIKF IR [B]—ASHT )25
£,

set flfrozenset WYSEBIHRHEDAT B4 :

len(s)

RIEES s RS (R s 9340 .
X in s

Rl x 275 A s T .

X not in s
R x 2R AE s PR .
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isdisjoint (other)
WHRES TR S other JLAHTCE MR True., 4 HACY N EGHIZTE R ZSESRT, HEH
PSR

issubset (other)

set <= other

K2R P )RR TCRARTE other ZH

set < other
K ES R N other E T4, Hl set <= other and set != other,

issuperset (other)
set >= other

Kl 275 other FH RN ICHEELR G Z

set > other
KM EEE TSN other I EHSE, Bl set >= other and set != other.

union ( *others)
set | other | ...

R, HAP RSk B ARG PAK others 37 E Y T 4G IR -

intersection (*others)
set & other & ...

R AN S, K REALAK others 72 I INA £ G P ILAIIITR.

difference (*others)
set - other - .

B A, ol LA A e others $5E MIFABIE ol R TFAE I TE

symmetric_difference (other)
set ~ other

BEl =, AR TRSUR T LGSR T other $8E R HANSE S, (EOARER & T W% .

copy ()
Return a new set with a shallow copy of s.

o &, O oz B & M A Wunion(), intersection(), difference(), DA
Fsymmetric_difference (), issubset () Fflissuperset () F S EZFEFR EA XL
YERZE. M2, BTN s AN ZR SO EE . X T4 5 A s
LU set (Tabe') & 'cbs', MAEEREEPET MR set ("abe') .intersection('cbs'),
set fllfrozenset WX FEASEANILE. MMEGY HMLAEGNMEATHENTTEHEETH
— M EEZ N (BRI AR T4) RIS, —PEAY B Y H A — I EANETE (G
EWTEEPERE) NS AN EEG. —MEAGYHICYH S — I EANERE (B
FREERE ) WA .

set W LBl Hrrozenset WLl 2 B & T E 109 6 0 #E47 L. Bl 41 set (Tabe') ==
frozenset('abc')ﬂg[]True, set ('abc') in set([frozenset('abc')])ﬁ}*$¥o
FHEGHE BRI A2y s i, (ERMA IS HRFHAZ BRSNS B AR Xt
FFEE, FIPAT g ik False: a<b, a==b, or a>b,

M THRAMUESCTHHDT (THRXR), WILhEAEISEList . sort () Jrikiyk It IosE Lo
EAMILR, STUHEHEEM, WA Nhashable,

B Tset Ll Hrrozenset 1 3k il i 42 B/ I& B 5 58 — A B AE BOHH R g 25 84, 6 e
frozenset ('ab') | set ('bec') Ffik[\| frozenset HSLH,

TEIN TR T set MABMHTAWALR frozenset SLHIHERAE:
update ( *others)
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set |= other |

EHAEL, VR H others THIFTA TLE .

intersection_update (*others)
set &= other & ...

EHES, HAREHAPAERTE others FHAFFER TTE .

difference_update (*others)
set -= other | ...

WS, BERE A AEET others FYILE.

symmetric_difference_update (other)
set “~= other

B S, RRBET RGN — AR FfAER TR

add (elem)
FFICE elem TMBN LA .

remove (elem)

MEEGHREIRTCE elem. WIR elem NFAET LGN &F| kKeyError,

discard (elem)

WIERICEK elem FAAET S PR HAD R -

pop ()
MEEFBERIFREMEE—ITR. WREG NG| K KeyError,

clear ()

MEEGHREERFT A IR -

iR, JFiB8 B A Bupdate (), intersection_update (), difference update ()
Mlsymmetric_difference_update () JENHEZEBERIZIENSEL.

WA, _ contains__ (), remove () fldiscard () Jy¥ER) elem 1A fE 2 —1> set, X FEkf—
AEEMY) frozenset TR, SR elem G IHANE— MZRBINT S

4.10 BREISERI—dict

mapping X2 ¥fhashable (EBGFEUE XIS . BGHE T 28X0 5. H A {CH —FidnEBug Ry s, (X T
HAMMR IR RIS H 1ist, set Htuple LENEI, PNfcollections fEdk,)

THAHE LT R DARAEAE . ARhashable fE, IS8R, FEHAN R AR A E (I RELTE T
FEXFRARRBEAT LR ) AT IS . BTS2 A SR R 0 LU — iU - A SR A BB AR 55 (Bl
1A L. 0) M Al AR SRR Al — 7 H . (HREER, s TR 77 S i S 2 iU,
PR L A 7 B e AN R Y )

FHA DU i R DLE S g 2 EXP RS TS 2 R d, flan: {'jack': 4098,
"sjoerd': 4127} B{ {4098: 'jack', 4127: 'sjoerd'}, tHA[PAIEIT dict My RRSRAE .

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

AR ] —ASH AL, BT AT A BB RO ] RE D 1 R T SRR IR L

WREH G BN ESE, FOE DS F, RAE M ESEOr AT 4, Fae—
RSP G FBEX . BIMETE, B8 SEU AR —iterable 342 . %A ERXTG
FA) A — T A B IR — AR AL S AN T R B PR G o BT 38— X G 1k - S —
gﬁ’ffé;ﬁ\ﬁ%%ﬁiﬁﬁﬁ@%ﬁ" AR — A IR AL, A i e — IMELRS O A
HHL F ST WY Y AHL
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WERE I T KBTS, WERETSUEAEXPOMAT T MBSO R R 7. AR EMAR &
CAFTE, KA X SHIEREIOR A CES BN ES

YERER, PARRBIERENFZHIYET {"one": 1, "two": 2, "three": 3}:

>>> a = dict (one=1, two=2, three=3)

>>> b = {'one': 1, 'two': 2, 'three': 3}

>>> ¢ = dict(zip(['one', 'two', 'three'l, [1, 2, 31))
>>> d = dict([('two', 2), ('one', 1), ('three', 3)1)
>>> e = dict ({'three': 3, 'one': 1, 'two': 2})

>>> g == b == ¢c == d == e

True

B — O AL 5 B 7 S0 Oy R AR F A 207 Python ARl VR 8 . oAt Iy =00 m] i A AT:
AR B
X R B SRR AR (R SO BSR4 S ) -
len(d)
IR d I
d[key]
AR [E] d TP RA key BRI, QRBUR HORTETE key M5 K KeyError,

WRFIHP)TIRE X T HE __missing_ () FH key NFELE, W dlkey] BAERFEHZ I
F‘ﬁﬂ?‘e}%keﬂﬁjﬂ%ﬁl dlkey] Ff)FRHRFEE| % __missing__ (key) WHFTREIEKE | & RAEAM
MRS WA HAEAESO B2 ORA _missing_ (). WRAKEN __missing_ (),

WUAﬁiﬁKeyError __missing__ () MIUR—DITIE; EARRE LI E:

>>> class Counter (dict):
def _ missing__ (self, key):
return 0

>>> ¢ = Counter|()
>>> c['red']

0

>>> c['red'] += 1

>>> c['red']
1

FHBBIFERT collections. Counter SEMMFER Y . I8 7 — 1AM _missing_
FkRtcollections.defaultdict Fr{# A .

d[key] = value
¥t dikey] %N value.,

del d[key]
Pt dikey]l M d HRRR. QERBLFPALELE key M5 K KeyError,
key in d

MR d PAFAERE key MR A True, FHMIRME] False,

key not in d
ZEMTF not key in d.
iter(d)
IR AT LA B TR NS . X2 iter (d.keys () AUHEER L.

clear ()

Mol S P R -

copy ()
IR ] Ji R e DL
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classmethod fromkeys (seq[, value])
Create a new dictionary with keys from seq and values set to value.

fromkeys () JE TRV, 2rEl—NHFH., value B\ K None,

get (key|, default ])
IR key f7AF T M R B key ({E, 75 WK B default, Q15 default K25 1 N ERIA K None, [
M k4N ey| K KeyError,

1tems ()
R I (5, E) XD AR —AHE . S WALE A 2344,
keys ()
R[] f M2 ) — TR . S AL 3 % A

Pop ( key[ default]
MR key FEAE T F- M WPARFILASBRIF IR MUILAE, 5 WHR [] defaulr. WA default 45 1 H. key A7
FTFFMAp | W&F| kKeyError,

popitem ()
Remove and return an arbitrary (key, value) pair from the dictionary.

popitem () & T X FHMITHFEENER, XEEGHEEPEERELIH. WRFHBZ, H{
Hpopitem() ¥5| kK KeyError,

setdefault key[ default]
WARFIAFAE R key | EHE . WIRATELE, AN default B8 key , H1R [0 default . default
BRiAN None,

update ( [other]
oK H other BYBEMEX EF 74, AR . 1R[] None.

update () $eZ 7 —NF WX G, SUE— ML EMEX (PR BE R 1) S04 s At mT 3% A%
SFN) WAERXT G R T RAET S, W2 DU R ) A SR .
update (red=1, blue=2),

values ()
1R[]l M 2 ) — TR . S AL 3 %A

Dictionaries compare equal if and only if they have the same (key, value) pairs. Order comparisons ( [<] ,
T<=l, [>=], [>] )raise TypeError.

hs%:
types.MappingProxyType A[#HRAIE—dict B HEME .

4.10.1 FHPEI R

Hdict.keys () dict.values () flldict.items () firik [E]E’JX]L%E AE A £ SRR H 1Y
— S, XERE M TSR, PR S e

U P T AR AC AT A 5 X B A e, SR I G -

len (dictview)

1B A S i ) £ H AL

iter (dictview)

HeprgE. e (DA (%, () WICERMITHER) BN

Keys and values are iterated over in an arbitrary order which is non-random, varies across Python implementations,
and depends on the dictionary’ s history of insertions and deletions. If keys, values and items views are iterated
over with no intervening modifications to the dictionary, the order of items will directly correspond. This allows the
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creation of (value, key) pairsusing zip (): pairs = zip(d.values (), d.keys()). Another
way to create the same listis pairs = [(v, k) for (k, v) in d.items()].

AEAS IO 5 5 b i 2% F BRI B 2EA T IR AURT RE S | K Runt imeError Bi3g Joikse ek U A 5%
He

X in dictview

R x SN L AR R B (HEI (FEf G —FRREOL R x Boh—A (%, H) Jodl) WERE True,
BT ES, WAHAEANESLS Al AE. WRIAEEZ AR, B (8, @) 2 AHELH
WA, IBAKEMEAESIEUTES. (ERENAYI AR TES, RHELREEEHEAELN.)
MFRUTFEAGHIE, MG EIcollections. abe. Set P LHIATPEAEER &G 30K (F1 ==, < 5%
/\)o
— M 7 A P ) R )

>>> 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
>>> list (keys)

['eggs', 'bacon', 'sausage', 'spam']

>>> list (values)

[2, 1, 1, 500]

>>> # view objects are dynamic and reflect dict changes
>>> del dishes|['eggs']

>>> del dishes|['sausage']

>>> list (keys)

['spam', 'bacon']

>>> # set operations

>>> keys & {'eggs', 'bacon', 'salad'}
{'bacon'}

>>> keys ©~ {'sausage', 'Jjuice'}
{'juice', 'sausage', 'bacon', 'spam'}

411 P TFXERERT

Python ) with if4) SCREE B R SCE LA g s T BN SOX—E . o R S il 7 X% 1]
Dk, SRVERL A E R E SGEATIN ETR 3G, RIS TRTEEAZ R SC, IR R AT o8 BRI R
AN

contextmanager.__enter__ ()

Enter the runtime context and return either this object or another object related to the runtime context. The value
returned by this method is bound to the identifier in the as clause of with statements using this context manager.

—ANIR [ H B E R SO PRSI B T i file object. AEXT G AM _enter__ () IREIHH &, AR
Yropen () BFME with B F T Sc#EER,
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An example of a context manager that returns a related object is the one returned by decimal.
localcontext (). These managers set the active decimal context to a copy of the original decimal context
and then return the copy. This allows changes to be made to the current decimal context in the body of the with
statement without affecting code outside the with statement.

contextmanager.__exit__ (exc_type, exc_val, exc_tb)
B HEATI R SO R B — AN IR AR A 22 B BT A 26 B AT S 3 2 75 B 24 W B il . AR AE AT with
EAEA AR IR AR T S, WSS EREZEE. EHAREPHEE . EHAMAEL T =135
¥J°5 None.,

Returning a true value from this method will cause the with statement to suppress the exception and continue
execution with the statement immediately following the with statement. Otherwise the exception continues prop-
agating after this method has finished executing. Exceptions that occur during execution of this method will replace
any exception that occurred in the body of the with statement.

8 NS A R AN N 24 B B 5 | AR S, O YR I 240 o] — B DA R IH v BB ) 58
WO AT BB s | Z W w . X A VF BN SO PRI [ HBAG I exit () FYEREIHEC R
.
Python & 3L 7 —28 | N SCRE PR K SCRFR ) AR R0 SCA sl At S g s 5 P, DA By (S B 3%
) HRERIEAR B S BT SEEE TR SCE M ASE , ANERBUR S RRIRAL IR . WS context 1ib B
Pt B R R
Python Higenerator Mlcontextlib.contextmanager Mg iR AL T L Pl X Lo P By (F £ 7 =0, R
fii flcontextlib.contextmanager % iaf KB M — A WA R E, BERFRE—ALH T HEW
__enter__ () and __exit__ () FYAM LT SCEBRES, TR T2 B R 20250 1 i A i bR B30T 77 2R i ik
B
TR, Python/C API 1 Python X G2 [ R AL A5 1) rp - oA ST XX S AR L 1 IR L. AR e SGX 28 k™
JEATW AR EATIVE 538 1 Python R[5 R ok et . 5 Bz TH BRSO IFaAHLG, AR p i
I FTEH T AZBEANTT

4.12 HitHEXRE

AR SR —BE AP AT G o K BERT RIS R — PR

4.12.1 &R

PEHLME— P RRIR A 2 JB A TS 1) m.name, X HL m hy— PRI name 1517 5E AL m M55 R — 14
Pro BOHUBPERT AL . (WER import WA MR AR R X BT G —Fhtifl; import foo A
SRIFAE— 44N foo BIBHXTGE , T EORAFAE— XT840 foo MIBLERAY GRAME) 2 3L.)

BT MR dict . BOURMATBIMIORTE RIGT I, (U IS RO B 1
%, ARTEHEEHX  dict B WRTUG n. _dict_ ['a'] = 1, X&Wm.a @00 1, FRHER
BB m. _dict_ = {}). FEWHEBEBHR dict

WE T RS TR S H XA <module 'sys' (built-in)>. WREMN—AICIEMEL, WEE K

<module 'os' from '/usr/local/lib/pythonX.Y/os.pyc'>,

4.12.2 % 5%pl

F T X 2K A5 25 7] objects T class.

412, HihESR 75
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4.12.3 EHH

PRAION G SRl I pREE R o X RREION R B ME— R E RV B func (argument-list) .

SEbr _EAFAE P FOR R R EIOR G . B SRBICRI P B e ORI W SRR RIRE A (WA ek gk, ESE
FEAE, B SREB AT,

245 B2 5 function.

4124 B

Tk B R R B R . AAEAIE: WE YR (FIN31)RA append () k) FIZRSLHIT
Ve WE IR RN ERORE .

QAR AR — N SEF kA s (RIE A 2 A5 BRI EL) , IRSAF B —DRpIRRT 4 gre 7 ik (5
PR =87 k) W5 U, BEaX self ZEURMBISEINR. 950 &K A WA FRR M H e
m.__self_ BAFZIEMIXE, Mm.__func_ @Iz LR E. WA m(arg-1, arg-2, ...,
arg-n) BEEM T m.__func__ (m.__self_ , arg-1, arg-2, ..., arg-n),

SRR, e ENS W IRRIBUEEEE. B2, BT BB LR T T EM R
XEH (meth.__func_ ), HILAARFRELNCE HENTERBE. 2R E T ENBEESS SEE
kKAttributeError, MERENERE, VRUGIHETERREON S b 80 b 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'

25 B S 5 types.

4.12.5 KBHR

RAGXT G FARSEEU R R “Phgmide” Wm] P47 Python AURY, BIAN—ANpREUA. EATAR T RERTS,
AENAEER A R PATIRRR G H . AR R BN ER compile () BRBGRE, T80 M BRET S E
__code__ JEMEMFHREL. FiEZS 5 code fibr,

DA R (TR AR bthexec () Bleval () P EREORIFTH KA.
o415 L2 types.

4.12.6 HTIMR
REGI R FIRB IR LR, SR AR E T N E R R vpe () RIREL. FRBUBARIRIGEAE . ARifE AEp

Pt ypes @& LT RTATREN BRI A FR.
?@@%ﬁﬁ%%%ﬂé%ﬂ? <class 'int'>,
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4.12.7 =W

x5 4 AN B R MHE A R BOITR ] . B SCRHME AT R A BE . 2505 A —FME None (X 21 B
#FR). type (None) () &R [R-—EAfH .

ZA LGN None,

4.12.8 HBRFFHR

AR EB T YR (B0 slicings). B A AR R EAE . B S A —FMEEL 1ipsis (X ED
WEAFR). type (Ellipsis) () &EMEIIipsis Bf,

PR EE N ELLipsis B . ...

4.12.9 RLIAHR

M G SR N R A ez B T EATIA LR 2R B iR [B1E . 11525 7] comparisons | fiff B 2 {5
B. Ristg HA—FE Not Implemented., type (NotImplemented) () &4 Bux#H7] .

Z SN Not Implemented.,

4.12.10 fH/R{E

i/RMERMADHE AR False Ml True. EAIBIIRF R BB (A H At fE o n] 2 E B e e
(). TERCFRM LTS (BN ERARZEAFSE ), BN AT A O Fl 1. NER
Z@U)Dool () IR R A oA R E, REEZE AR — D25 (S L2 HIRE 41
g ).

BB B3R False il True,

4.12.11 HEBIE
K BTG5 B B types. Pk TR . [RGB R g A

4.13 FH%REH

T LI M QR BASIN T— ek Rist, EMNEAKANEN. Hh 8 Aagair ) N
ERBIS .
object.__dict__

—AF A AT X 5, TR (WS) 8.

instance.__class__
RELBIFTEIIE
class.__bases___
HI X R B B2 Fr A Y e

definition.__name___

K. WEG T, WA SRR LI AR -
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definition.__qualname___

P BRE. HE. IR B AN LB W qualified name.
3.3 BCHTNA.

class.__mro

BEE P i 2R AU CAL, FETT IR A S BT B R A AL

class.mro ()

BT R —ACAR TR, DA HSEBIE Fl T AT Iy . B AR L B g, AR

T mro 2z,

class.__subclasses__ ()

B R bR TR 55 AR 5. 07 RFaR [ —A> i AT SR AR B A 265 | 4

ARSI Blan:

>>> int._ subclasses__ ()
[<class 'bool'>]
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CHAPTER D

[ElZ2 By 5151

F£ Python Ht, Ty S # b 25N — MR H BaseExcept ion IRMSEHI. FEHA R K — e except
THR try iIHRH, G TRESAPEATIRAE B Ix KRR ER (EALH ¢ FriRE i RmEdR) . i 7L
P BIB BT AR KR IR R AN SF R, BB EATRAMIER 25

TS R T AR N B RO A . B AES AU, EATERAS B — R S B A
JEAR “RBIE” . XA — DR 2 ME BT (Fa— RS A— AR IR T4 ) AL
el KIS B B 5 75 s .

PRI AT DAG | & B S . XA R TR S i AL PR P B R A R A, bR TR S A T M)
SER R DU (HRIETR, WA ERBLRIBER (AR S | NS 4 R R

WOE S KA LA T R A DA T S s AR Y L M Exception RECE WA TR A Z
MBaseException IREFH W RHE. T EXRENTELE E 1] PATE Python ZFERY tut-userexceptions
W EE .

U7 except B Finally FAIPTIR (HEHTIR) S, _context _ &AL AFMINIIR
—ANFE AR AR AR T, I 2 S R B [ A R R B S R 1 S A S ) S

YRR (MR R raise SREHTI R LHIEAEN F#) 1, B RE L30T
PR A raise ) from RANTE— XA IR A:

raise new_exc from original_exc

IRTE from 2 JGIR KRB — N F B None, B BHEMS KM SH FoidE N _ cause_ . WE
_ _cause__ &AM _ suppress_context_ BN True, XHAI raise new_exc from
None ] DAA SCHIRFH 5538 B 40 S ok Sn L H W (Bl ik ke yError oAt t ributeError), [FR}
IEIHFETE __context_ HFe ] AR AELE AT 21 T N4 -

BT SE A S I DASN BN A 2 R X SEER IR ) S . __cause_ I S ER I S WRATAE
¥ EER, _ context_ WA B ZESENAE _ cause_ HNone I H _ suppress_context_
HRAE T R o

ANEFEMFPE LT, A RASTEEM R ERE 2 GEN, DMERNEG TR 2R RmIs ke —

ke
MRE
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5.1 FH3k

T A HAR R R
exception BaseException
A N E SRR ESE . BORNIZBUN 7 B SR EARIAR (X FIF LI T Except ion). WIRTEIZE
WSEBl EJ M st (), MEREISEBIMSERIR, B LA SHO R =755
args
B4 R E AT S HOTA . FN'E R (BIAN0SEr ror) 2R E BEM S 80T IR T itocdl
FITCERRIRIN & 3L, A 30 5 e — 2 A RS B B 4
with_traceback (1b)
W VEAR b SR S R B B R [EHZ R X 4 o Bl RS AT (9 T U7 S o A B 7 v 4l
H:

try:

except SomeException:
tbh = sys.exc_info () [2]
raise OtherException(...).with_traceback (tb)

exception Exception

P WE R AR RSB 12 R HEIRAE A M. B I B E SRR R 24 IRAE A LK

exception ArithmeticError

B E BT IRAEH XS MERBAERTME AW NEFE: OverflowError, ZeroDivisionError,

FloatingPointError,

exception BufferError
M5 Gk DA K B B TR A TIN5 [
exception LookupError

WL IR AR 214 e St Bl 5] T i A B B R B | IR 5 | K B % TndexError, KeyError, jXAJ
PAE it codecs. Tookup () SREZFI K.

5.2 RiFRw

PAR SR T AR R 5 .
exception AssertionError

24 assert BHARIBEPRIBEE] A .

exception AttributeError
MJEPET|H (3 attribute-references) BE I G HG 1 % . (U DREGARAA SR @S| U
IRAE T K5 | % TypeError.)

exception EOFError
Yinput () KR BERETEICE Ik B SCPFEE AR 1F (EOF) PR3 % . (738, 10. TOBase . read ()
Mio.TOBase. readline () Jy{AEE %] BOF NIKHR [ —AN2 FA4FER )

exception FloatingPointError
Raised when a floating point operation fails. This exception is always defined, but can only be raised when Python
is configured with the ——with-fpectl option, or the WANT_SIGFPE_HANDLER symbol is defined in the
pyconfig.h file.
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exception GeneratorExit
Y —A~generator B coroutine ¥ T A5 % 3 201 generator.close () fll coroutine.close ().
EHEEMKHBaseException MAEException, FEMMEAR FRUEHFAZ MR,

exception ImportError
Y import FAERINBEHUE 2RI H 5 % . HF H2Y from ... import Hiy [from list] f#7E
TEVERR B A RIS K
name 5 path JEIE AL AR QO T BEORBUE . BUE G ENTR 2 DI P il AR
B B b A S AT T SO TR R AR o

3.3 WU AE: #¥N T name 5 path J& k.

exception ModuleNotFoundError
ImportError BT, M—MRIHICEGUE M FF i import 5%k, MfEsys.modules HHKE|
None BB H5 K

3.6 BUBTINA.

exception IndexError
24 5 S A IO Y B RS A (DR R G SR B 2 R R pi B R E RS A R B AL
W TypeError 2251 %.)

exception KeyError
MTEPA A PR E R () BRI

exception KeyboardInterrupt
MR T I GEHA Control-C B Delete) WRFHGI K. FEPATHIN, &N+ Wi {55 .
%R MK H BaseException AR WAL HlExcept ion AR R AMIEFR, DXFERT DA 6 iR
FRRE S o

exception MemoryError
BN ERAEFER NGO AT GBI MR —2Ex ) BEATIRBOR RS | . RIRE AR — 75
EHLRIER () BAEFEIR TN, ER I TIREMNAAE L (CHymalloc () K%L, fFRE
A VF A B BB XA 0L T 58 WA (HEERSE R AG I e —A S SRR RET B Ak Il ) 15
B DA S B R AR

exception NameError
MR AR R A PR AR BN R T o R CUT T AR E A AR RIRAY(ER — SRR R,
LS RIEEN AR

exception NotImplementedError
MR EIRAE H Runt imeError, EWF'QEXE@%%E{“, Tﬂﬂ%ﬁﬁ@ﬁ:‘lﬁ,ﬂ;g*@?{ﬁiﬁiﬁTZﬁﬁa
BORAEH BRI A iS5 R BARSEEL I RRAS I 5| A e

M) B2 R FOR — B AT O EARAR BB — RIS BT B MR s AT 1 AR
FEARE X, BEETE TR HB N None,

#iE): NotImplementedError il NotImplemented AR HH#t, R EATH LIS HE. &
ZNot Implemented T A K AR F EA T LI o

exception OSError([mg])

exception OSError(ennasﬂ€ﬂvﬂ;ﬁkmanw[,whwnvﬂsﬁkmameZ]]])
BESHAE— A R GE R AOR 0] R GERH KA B DRI R5 | %, RS IR 3 VO BRI [0t R4k
B} S THACH] % ORMEFRARASEC BB E A TR R .
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Py e i 25 —AE A RT BB TR R I B . SRR X LR I MBI i vone. ST BEN] T 3
7, WREAT =S, Wargs @RS i RIS SRS S8R 2 o4l

TR L PR ol AL )R OSError IRRAST-2E, MR 3OS exceptions HH P HliA ) . BLAR M T2RIURT
AW errno . WATAE BB B4 R OSError WA, 3 HAE T IR S H4bK.

errno

kHT CAEE errno MEUFH IR .

winerror
1E Windows I, MSHCRH45 1 542 1Y) Windows 45105 . T errno JEHRHE A RIS 7E POSIX
P& IR R A

1E Windows |, IR winerror F1E 25 S50 — 8, Werrno JEMESRHE Windows #5785 KA
E, T errno ZEEW 2N, IEHMFEE L, winerror ZESWi 20, FHwinerror B AE
T

strerror

BAVE RGP IR R A R 05 B - EXE POSIX V-5 1 C B % perror () AAgA{L, #£ Windows

FRZH FormatMessage () .

filename

filename2
XF5 S RGE AR % (Blillopen () Bos.unlink () W5H, filename &4 MKEHI
Hﬁﬁ giz%&%ﬁﬁc#%%%%%@& (Blilos . rename ()), filename2 X§2fL45 RIS

33 flR¥E$: EnvironmentError, IOError, WindowsError, socket.error, select.error 5

mmap . error B G 0sError, MR fER AP —4TK.

34 MU AE: £1lename JRIEBITERHR &4 A RUESCIES , AN 220 2 i s T30 AR Gt it
P 2 G4 PR BEAMEESINT filename2 #4328 Z MBI -

exception OverflowError
BB EWEER KT TERFIR T . XA BEBORUIAATRE AL (TR 5 K MemoryError #1
AFFER) . TN, AR ST BRI 2ZORVEE 0L T 51 % OverflowError. [
TE C i/ DRHE SR AL B R EAL , REHOF B R A

exception RecursionError
I 5 7 IR 4B HRuntimeError. B & fE MR & A W & B i R ORISR IR E (S Wsys.
getrecursionlimit ()) W#E5] %

3.5 BUHTMA: FERZ B R K Runt imeError,

exception ReferenceError
P RHAE M F weakref . proxy () BREUITRIEI 555 FIR TR | AR E R Bk mic ) J&
PEmIBEE 1 K. ARSI EZEEHS M weakref Bk,

exception RuntimeError
ARG B — AV B TAE AR 5 D5 1 K. RIRRI(E R — eI TE 3 K4k T A4 Y
T

exception StopIteration

HINE R E next () Miterator [)__next__ () FEMGIR, HRFRZERIFAGE LTI,
RS A AR value, EIEMMERRMIENSEAE, BOAE Y None,

24 —A~generator B coroutine FEGRRBIN, K5 & — P StopIteration SL4, PRETR B HIER 4 H
VERBEERRT value JES,

If a generator function defined in the presence of a from __ future__ import generator_stop direc-
tive raises StopIteration, it will be converted into a Runt imeError (retaining the StopIteration as
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the new exception’ s cause).
3.3 MUHESE: IR T value @M MR MUAs R AU VR R EHE I DI RE -
3.5 iR B % Introduced the RuntimeError transformation.

exception StopAsyncIteration

Wil —asynchronous iterator SF4 __anext_ () JF¥ERT| &AM IECEAE.
3.5 OB

exception SyntaxError
LETER B TERERI G K o X PAKAETE import 14T, XTNE K exec () Beval () K
SRR A SRR A (BEEACER) .

ZRI LB S JENE filename, lineno, of fset Ml text T @RI T EHEE . 9
SR st () AR R E SRR .

exception IndentationError

AR 4 R R AR ER I . KR syntaxError II—PT K.
exception TabError
DG BT R SR — B IR 51 k. X0 TndentationError l—T2K,
exception SystemError
MRRERS A BN BB R, (ELIR LR R ) o™ o B B A A BRI S | . RERH(E R — M W]
RIET A ARSI (RN IRBRFS) .

PRIV 2405 I AR 25 /< I ) Python fRRER A VEF sl 4E4P N B, IR A5 Python fFRREAR I A5
(sys.version; BWATEAH K Python S3ETFUGIHAT EIHER), FAARIRRIEE (58 BT RERAY(H)
DAL A B fh A2 A DR YA

exception SystemExit
B H Hsys.exit () BREGI K. BYK HBaseException M AJgException AFIRA 2 HAL
MException RADESMETR . X AVFITH EMHL T FERHRTSEURRERR L . DR E R,
W Python AFFRERLRFB 5 A SFTHMEATE I (5 5. M2 i S SR8 S sys . exit ()
AIREIE] . AR — R, W E SR RGR RSN (2F184 C R exit O %) WIRZEN
None, NERHVIRASTNZ; WASZECN AR (BINFAFER) . WSTTEIXF S A EFHRFE RS
Bk
Xfsys.exit () B 2B —A 7 8 DASE REAT I BRAL BRAR /P (try WA £inally T4)),
I A # AT DASIAT — BRI AR T AN 6 B R R AZ B XU o SR8 %) 1 S F5 2 BIGR (1 4
FMos. fork () ZJaWFHERET) MATfEfos. _exit ().

code

R ES IR AR EHRE R (BRIAH None.,)

exception TypeError

2R B R BB ] TR BN E M RIS G K. RIRBOME R — D77 E, 4 A LA
PEBCHY TN -
SeSE AT LA PSS [, PASRBH S0 JE X R AT AR 52 SCRPBR Y 24 32 S50 RIS
BRI SRS E AR E R R BERE M A SE B, BT 5 R HIE 24 5+ 5 W Not Tmp lement edError,
e ASEI R R (BIAFERER int NG AT 1ist) W24 3B TypeError, (A ASHUWEST D
(Gt N BRI Z AMPEE) W)Y 24 S8 (valueError,

exception UnboundLocalError
T PR BT VR R AN R T A B EAT I, (R AR B OR S8 AR AT R 5] K. R

HENameError l— 412,

exception UnicodeError

%4 5 Unicode # 5% B4 P Bl AR I A RIS 1 A . ISR E Va lueError B—A> 12K,
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UnicodeError B —WHIAR L ek R0 E1E. Bl err.object [err.start:err.end]
225 th - B RS 25 2R WU R TCRUTA o

encoding

T A BRI 2 5 44 FK o
reason

TR 8 I AR A B R A AT R
object

S PR e ] o B AR RS O R R
start

object F IR UG BRG]

end
object MILHEIRIA R ERT] ().
exception UnicodeEncodeError
MTE SR A % A2 5 Unicode # KRB RINIFREG | K. BLRHE R UnicodeError I—P 1K,
exception UnicodeDecodeError
MTEAERD IR %42 5 Unicode # R AUBEIRINIFREG K BSRH R UnicodeError I— 12K,

exception UnicodeTranslateError

TEREH I AR P % 2B 5 Unicode AH R AYHHRIFHT o BRH R UnicodeError B—A13K,

exception ValueError
2 4 AF Bk B U ) B IR R BB A E A R S8, I B OO BE R TEORS i Y R O
W IndexError FHERBPEHE] % .

exception ZeroDivisionError

AR EEE N SECIBRRE . RIRIER — DR, SRR S 2 AL
IR R B AS Z I RCAHIARAS s A Python 3.3 JHR, EfT#KEOSError 514
exception EnvironmentError
exception IOError

exception WindowsError

FRAE Windows HH ] .

52.1 OS ®&&

PHIFRH I N osError T3, ENTHRIE RS R IUHEHE] %

exception BlockingIOError

B DALY B E N ERERN G (PINEET) B ZEN RG] %, X T errno

EAGAIN, EALREADY, EWOULDBLOCK %H EINPROGRESS,
T oSError EHAWIEYE, BlockingIOError ibg—/NEisMNgEM::

characters_written
— AN FORTERIHIERTE B A SRR TAE MR B Lo BB Zrh VO S Ittt mT
Ao

exception ChildProcessError

BT R ER I 955 | %« XFY.F errno ECHILD.,

exception ConnectionError

ST KRR
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T 2% HBrokenPipeError, ConnectionAbortedError, ConnectionRefusedError

>N

M ConnectionResetError,

exception BrokenPipeError
ConnectionError W2, HiXEB AN —imC# XA EE, 2K EAD XNBEANERTY
BREE | & . SN T errno EPIPE Al ESHUTDOWN,

exception ConnectionAbortedError

ConnectionError T2, MiEesatyontinh IERgE5] % . XV errno ECONNABORTED.,

exception ConnectionRefusedError

ConnectionError ¥, R g imiE 4 {951 % . X T errno ECONNREFUSED,

exception ConnectionResetError

ConnectionError BT38, MBERyXtuGEE M EgiE| % . XWT errno ECONNRESET,

exception FileExistsError

Bl E A E A EAAER B H SRR % . XY T errno EEXIST,

exception FileNotFoundError

TSR A SCPF B FSRATFAERS 5 % . X errno ENOENT,

exception InterruptedError

YRZ G W AMG S PR E5 | % o XTMWT errno EINTR,

3.5 HREEAE: Y RGPS S P}, Python MYES TR ARG, BAFZG S AR FS| &
THERY (JfHE2% L PEP 475) TiAREE| X InterruptedError,

exception IsADirectoryError

235 SR KF—A H AT SCHEEAE (Bltos . remove () R85 % . %W T errno EISDIR,

exception NotADirectoryError

g Rt —AN AR H S 4T B R38R (Bllllos . 1istdir () B85 % . X T errno ENOTDIR,

exception PermissionError
MAERA BB AEAUR A1 00T 1B PAT B R IR 5 | A—— Bl i DSk RGEALUR . b T

errno EACCES ] EPERM,

exception ProcessLookupError

L5 E MEREATFAE R85 | % . X T errno ESRCH.

exception TimeoutError

B DRGRERAE RGP IO P51 & . XV T errno ETIMEDOUT,
3.3 OB BT A BT osError 1Tk
W%
PEP 3151 - 15 OS #1 10 512K 451

5.3

I

- =
=

The following exceptions are used as warning categories; see the wa rnings module for more information.
exception Warning

IR
exception UserWarning

F AR B A R YRR

exception DeprecationWarning
Base class for warnings about deprecated features.

5.3.
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exception PendingDeprecationWarning
Base class for warnings about features which will be deprecated in the future.

exception SyntaxWarning
SR TETA A RSB SR B
exception RuntimeWarning

GBI BIE T I AT A A A R

exception FutureWarning

Base class for warnings about constructs that will change semantically in the future.

exception ImportWarning
SHERLHETA A R] REAY B DA A A R B
exception UnicodeWarning

5 Unicode #4845 19 FEE

exception BytesWarning
Hbytes Mbytearray MHRIVELHIESE.

exception ResourceWarning
Base class for warnings related to resource usage.

3.2 BT

5.4 FEEBREGH

WE IR REETE

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

(continues on next page)
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EHEE—5)
| +-— 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
+-— UserWarning
+-— FutureWarning
+-— ImportWarning

+-— UnicodeWarning
+-— BytesWarning
+-— ResourceWarning
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CHAPTER O

AL ERAR S

AF ARG AL T2 B AT A A AL SOA AL B 55

TE— 35| 2B IR 55 2 N codecs BRI 5O MBI BER ¢ BUAMILT 27 Python PN EL 745 282
ISR A7) A —str

6.1 string —RILMFITRIRE

PARES:  Lib/string.py

hz%:
AR5 K —str

FHBa T &

6.1.1 FHBEE

LA o SO B
string.ascii_letters

FXfrikascii_lowercase fllascii_uppercase HaMIBHE. ZEAMKET 5= X,

string.ascii_lowercase
/NEFHE abedefghijklmnoparstuvwxyz ' REAKEIT I X, AokAEwAE.

string.ascii_uppercase
KE5+H}F ' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' o ZEAMKITIE S X, Ak AkAs,

string.digits
TR 10123456789,
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string.hexdigits
PR '0123456789%abcdefABCDEF ',

string.octdigits
FAFER 101234567,

string.punctuation
HITE C 155 I AR S AT 51 ASCIT F AP T4 5

string.printable
M T 4T BN 5 19 ASCH F4F A I F AR . X 2digits, ascii_letters, punctuation
Mwhitespace 1,

string.whitespace

MR 25 AT 1 ASCIL P AFALSI P AT ef o o st il HedT. 1% dEATRIZ ) 4 -

6.1.2 HE XL FHFHEEIAL

P ) A R SRR T AL (] PEP 3101 iR format () Jr i1 Ze s B A E S 2k M g 7 .
string B Format ter RAVIMRMEN 5N E format () JrEMHE SR ETEI & HIUR B S FAF
gL T R .
class string.Formatter
Formatter REE NIVAFIE:
format (format_string, *args, **kwargs)
HEW APL ik, EEZ IR FEHFREIEE -HAERM X BT SH. ERE 1k
Hlvformat () B3,

3.5 fiftf5 C.[FJH: Passing a format string as keyword argument format_string has been deprecated.

vformat (format_string, args, kwargs)
U R B AT S B AR S B A . BB AT N — A B e B, T RR A A— N HiUE Lk
TERNSHL, MARMN *args Ml **kwargs iR F IR 2 B SHOF EFTRRH L.
viormat () SERCRHE SRR IR AT AR AV S 5 B AR . B UEAR SOINR LR
CIp R

AN, Formatter g LT —L BFER T RBHA ik

parse (format_string)
&35k 7 format_string F 1% 0] — /> iy B] 2E A0 XF R 4 K JC A (literal_text, field_name, format_spec,
conversion). S vEormat () JRAKFFRF AN SR BT B

TCLH H EAEAR S bR — Be T SCA I b — AR B QR T AR (AR ESE B
M Bt e BAEXFPIE L) . W literal_text $j&— KB BINFAF . R EH BT B,
W field_name, format_spec Fl conversion W{H¥F A None .

get_field (field_name, args, kwargs)
Y5 7E field_name {ERparse () (UL 30 B EHE, FFHE G ZAK LA S & Bl—A~ o4
(obj, used_key). BRIAMRASESZHE PEP 3101 T XA M F45E:, Fl4n [0[name] | 5§ [label.title |,
args Fl kwargs 51& 45 vormat () W—HFE. 1R[EMH used_key 5get_value () I key 25 E A HH[H
15 Lo

get_value (key, args, kwargs)
PR E R FBA . key ZECRFMBEBE F A7 . WERRREEL, BN args PALESEIRE] W
HRFLTER, BN kwargs DI XL BFESHA .

args WS RPN viormat () WMALESEINER, 1l kwargs IS 2ABN H KBTS AL 7

ZNo
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M TREETFBAR, NN TFBATRKE DA X LR FEA Mt m MR
ElE (Sl p sl

Bt 26 ) R Uk, FBEE A [Oname] K5 BOH Hoec_value () B M7 key Z 50{H O,
TEget_value () @A NEM getattr () REGR GRS name JEM:

WERFETG SR BTN T —DAAERI, W5 % IndexError iKeyError,

check_unused_args (used_args, args, kwargs)
TEAL B SO AR SR TR . R B SRR A U AT R SR T | BT S R0
ety (BUGORMIBEZSH, TRHRFRRAHRSE) . ARBES vormat 1) args Tl kwargs 195 Ji] -
REHSBREA T DMRE X LTE S B k. MR R W check_unused_args () W&
GRS

format_£field (value, format_spec)

format_field () TR HNE 2RIEE format (). MZTER N Tk TRV EE

[

convert_f£field (value, conversion)
WA EN I CkAparse () FEFREIRICH) K (FHoec_rield () FriREIH)
fHo BAARA S [s] (str), [r] (repr) F1 [al (ascii) SR,

6.1.3 BXFHFREFE
str.format () JFEMFormatter IR MR FAF P EYE (BT Formatter FePh, HT250]
PAE SCEATH R AR IR ) o HREE S LA AL, (H e 5,

APPSR VMERE S {(} FERR “BiTBC . AEER 5 Z W NS FRSCR , 2 IME
A N s ARARS SR T SR S AR S AT, nTPAE S B R S ({ and } ),

B BUnTER I :

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>

AARKIERPARTEARAE LR, BB A —A> field_name 48 & ZEXHESA AR AT BB e A5 i A
ABH R 5RO G . field_name 2 J5H AT ER) conversion “F-B, B /g — IS L l—A format_spec, Ff:
PA—AES o T3k X EERH] T RHER JEER IS X

TGS XA ERIE S T,

field_name 7= B DA— A0TSR T arg_name 3Tk . QRECT, WIS —DALESEL, 0a0R o K i
7, e — N KRR TSR AR AR YR arg_names 5 0, 1, 2, - BRI, EATTH] PA4EER
A (MAERR ), 07 0, 1, 2, - FFART HEBA . di T arg_name NEM G100, HILTCIALER
XFAFER PR EAL R 7 I (B A7ER 110" B " :=1"). arg_name Z J5n] A EAT BRI R SUR
A, " name ' BB FBAX LM getattr () WA EIE, ' [index] ' BARRRAX L
__getitem__ () PATEHTIEHK.

3.0 BUE S MESHHA T str. format () LA, K "{} {}'.format (a, b) HHT '{0}
{1}'.format (a, b).
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3.4 SR AL E SEUIIFEXT T Format ter W RAZEHE .
— LU B A X AT ER R 1

"First, thou shalt count to " # References first positional argument

"Bring me a " # Implicitly references the first positional.
—argument
"From to " Same as "From {0} to {1}"

"My quest is
"Weight in tons "
"Units destroyed: "

References keyword argument 'name'
'weight' attribute of first positional arg
First element of keyword argument 'players'.

HH I W H

i conversion F-BAEAS A 2 B AT AR HildL 4 . W%, MU E TAERMEA SR __format_ ()
VR GERL . (HI2, FEREBEIE LT St o i 2R ARG Ao — AT e, B s AR B ks ke o @t AE T
il __format__ () ZHPRHMESB N TFAFER, PTAGEH IE# kg L2 .

B SCRp AR = F:  Us ' SXMER M str (), "t Wilrepr () 1 ' ta WM ascii ().
—LuE -

"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 “FE AL SN AT R BRI MRS SA , BAn-FBLTERE . X5 . ST, /N ST F B . R
FAPAE LW MG 800 formar_spec (773

REBNE ISR RIS AR A T, BARA I T —7.

Jormat_spec BT PATEH TR & IRER B 7 B X IR E MR 7 BOT BB WG TR . AR A
AR R, (AT AFERZHIHE . format_spec NEBH BT BLSAEMR L format_spec 745 Z i
TR DR RS S R (E A% 3

B X ) B R

BABERIRES

A" RS T AR T & R B AR, 1T SCRAME N AT 2 B (2 W AS X 5 45 02 7% A
f-strings), EfTH A DARCE L NER) format () BREL AR RIRE AL RIS TUHR AT DA B 47 SCANr 3 A% X
PR REA T

REBNEIBIH A AU ST TR I, At R 2t A iU U S B P S«
— L E AR AT () RS XMER R st O MRIEER . AR ATl 2B oX 2R
A S XL AT — =

format_spec

fill = <any character>

align := "<" | ">" | nwm_mn | nmnAmn

s lgn = n + " | n_mn I n n

width = digit+

grouping_option = e

precision = digit+

type — "b" | "c" | "d" | "e" ‘ "E" | "f" ‘ "F" | "g" | "G" | "n"

WERARE T AR align e, WINTDAYESZELRTTEIN—A> fill 745, E R DOMERETFAT, AR A
RS RS TF AR P EBTEM M st . format () Pk 2 TTE MM 7w ( [{ or [31)
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YER fill T4 HE, i iRER 7 BUB AT S AR . XANREIAS#0 format () R,
A5OSR

® | &Y
I
r<r | R B A A N ZEN 5 (X R RO GBI «

> | SR BAE AT S A5 (X R BT IIEOAE) .

=t | SRR EAEAT S (AR ) ZEEAERE 2. XA “+0000001207 JEAAT
EIF B WSRO ECF R RA . 4 00 BERAETFRIEZ I, R BOA
{H.

5t ) - BeAE T 25 18] AR

>

TR, BRIEE T RNTBOE, BN T BRI A ST E R R MAR, IAERX RS OLT, X
FrEIRBEA TS

sign IO BFRAG R, TARA R Z—:

‘o | &YX

| FORBRRE VA% T IE AR

-t | B B UN TR (REAT N ) .

space | Fn MAEIERCE BT A 250, FEBCEBIRS «

Y RITRIDALE BB BN TR BRSO IR B S BRI R AL B
JOM Decimal ZERUA R, RFRACEA, AfUH —obhl . NIRRT S dE il ek, RIS S (RS
HIBZE) "0b', "00" B "0x' HIZH. X TiF AL, A Decimal 88, HAUEA S MBHIMEIREREE
INBRATS, BIEHOAN NG T8 AR/ NI OUT RS R) o A S BV INBRAT S . It
Sb, XT g MGt Bl REMEASMEGER PR

v BRI R B R TR A . XTI IR A A A, W HOR o BRER I
3.0 VRINT ¢, 1 YE (RIS PEP 378),

BRI RRNE RFOR KRB RROR KR A TN RIEAE N T A X T REEERR R b,
tor, "x " AL XY, RENEE A NEHEA T RIZ . R T HA R S R B TR S R R

3.6 JREESE: TRINT ' YR (3955 PEP 515).

width 22— /N B R TR R g, R AR, W BT R N A E -

YR BAG B XTI, AE width FERHIIN—12 (0" FER M FERB B BANE RS EET. X
YT E fill 570 10" H alignment 2584 '=1

precision J&— A>T HEHET, FRXTLA £ and 'FORESALEF S BEEAE/NEUS G BoR 2 /DAL, B
FXFLA g 56 MR S B A NS R R L B R 2 DA . X AERCE R, RN

B RFER NG st 2 B 2 DAk B BN A FERF . T BEUENIAS se i d i precision .
W5, type i E TR anfa] S B
AR R R 2

EF T3V

's' | FAERRSEN. TR ABOASEEY, DA .
None | #1 's' —FE,

R RREOR KRR
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' | RIS R DA 2 SRR

‘o' | . AT BN B R A AE Y. unicode SEAF .

rdt | R F DA 10 SRR

vo' | NHERIAS . DA 8 S REEE B .

'x' | PNEERIASEC. F A 16 IR R, BT/ ERER R 9 DL ERIEY .

"X SRR DA 16 N EEELT, RS EREEER 9 DA RS .

'n' | HEFE. X5 A ML, AEZAATETE S 240 DO R A 4 R ) e
Fo

None | £ 'd" A,

T LR RN R S, BB n] DA 8 937 R R BORAR L (B T 'n' Al None). 43X FEART,
SAEM A Z T f1oat () FHEEEUE AT S EL.

7 IR/ INEEL T I 2R 262804

gg
e | WEEOR. MR T RE Tel RAmm s U R M RGATTENECY . BOARHREEN 6.
'E' | IR, 5 e ML, ARZAYETEMTKE TR TE] R0 FAT

VP ERETR . R RN — A SR BOARIRSREN 6.

'F' ERFR. 5 MR, HEHR nan 0 NAN FEIF inf $ON INF.

g | EAE. XITAERRE D >= 1, RLRBIEE AR p AR, FRREPRAE
FAFAER AT ERR A TRE U, RRIBO T AR R RN

The precise rules are as follows: suppose that the result formatted with presentation type 'e'
and precision p—1 would have exponent exp. Then if -4 <= exp < p, the number is for-
matted with presentation type ' £' and precision p—1-exp. Otherwise, the number is formatted
with presentation type 'e' and precision p—1. In both cases insignificant trailing zeros are re-
moved from the significand, and the decimal point is also removed if there are no remaining digits
following it.

IEGJESF, IR nan 270 5IEAMN inf, —inf, 0, -0 Ml nan, JLiCRGEANTE
7E o

KB O SN AF R THEE 1. BRAKIEEN 6.

"G EALRS. BT Tgt, ARIZAMET BEEARE KIS U TET . J6%55 NaN

XFERAREGIEA.
B, X5 g N, R TS 2 B A R B N G R
7.

"' A RRECFARPA 100 R E A () A%, R — A

Nonel KT 'g', ARZAAET HHESFRIER, MU 2R — 0. BOARE
SR EMEITRIORE R BRSO N5 HARE B AT iR s s e () i fr
2.

BB

A G str. format () HIEMARBIA K SIH & #1080 L.

ZIEFEERZHIEN T 5IHAR s 00, HE2RmT (3 A« SREUE . filan,, '$03.2£" AJPARY
WEH 1 {:03.2F}",

BAR SO SR FE AN I, F5AE AR 2R B i I
AV ZHC
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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'

ATV SE

>>> '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'

VIS E JE

>>> ¢ = 3-5j
>>> ('The complex number {0} is formed from the real part {0.real} '
'and the imaginary part {0.imag/}."').format (c)
'The complex number (3-53j) is formed from the real part 3.0 and the imaginary part -5.
%0 . '
>>> class Point:
def _ _init__ (self, x, y):
self.x, self.y = x, vy
def _ str_ (self):
return 'Point ({self.x}, {self.y})"'.format (self=self)

>>> str(Point (4, 2))
'Point (4, 2)'

PS4 GRIE

>>> coord = (3, 5)
>>> 'X: {0[0]}; Y: {0[1]}".format (coord)
'X: 3; Y: 5

B 25 Hl Sr:

>>> "repr () shows quotes: {/r}; str() doesn't: {!/s}".format ('testl', 'test2')
"repr () shows quotes: 'testl'; str() doesn't: test2"

XFFFSCAR A B A 7 TE -

>>> ' {:<30}" . format ('left aligned')
'left aligned !

>>> '"/:>30}"' . format ('right aligned')
! right aligned'

>>> '"/[:730}" . format ('centered")
! centered

>>> '{:#730)}"' . format ('centered') # use '"*' as a fill char
l***********centered***********'
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BIC s+, 5-£ Fl s £ ARIEEIES:

>>> "/:4f); {:+f}"  format (3.14, -3.14) # show it always

'+3.140000; -3.140000"

>>> "/ f}; {: £} . format(3.14, -3.14) # show a space for positive numbers

' 3.140000; -3.140000"

>>> "/[:-f); {:-f}" . format(3.14, -3.14) # show only the minus -- same as '{:f}; {:f}"'

'3.140000; -3.140000"

B sx Fl S0 DARKRA A A R0 i Y

>>> # format also supports binary numbers

>>> "int: {0:d}; hex: {0:x}; oct: {0:0}; bin: {0:b}".format (42)
'int: 42; hex: 2a; oct: 52; bin: 101010°

>>> # with 0x, 0o, or 0Ob as prefix:

>>> "int: {0:d}; hex: {0:#x}; oct: {0:#0}; bin: {0:#b}".format (42)
'int: 42; hex: 0Ox2a; oct: 0052; bin: 0b101010"'

(EiEEAX (B RSN R

>>> '/, )" format (1234567890)
'1,234,567,890"

PR AT EL

>>> points = 19
>>> total = 22
>>> 'Correct answers: {:.2%}'.format (points/total)

'Correct answers: 86.36%"'

(o AR A R e A% s

>>> 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"

RES A SR IR 7R Bil:

>>> for align, text in zip('<">', ['left', 'center', 'right']):
"{O0:{fill}{align}l6}'.format (text, fill=align, align=align)

'left <!

'ANAANcenter AT

'>>>>>>>>>>>right’

>>>

>>> octets = [192, 168, 0, 1]

>>> "/ 02X 02X 02X ) {02X]) " . format (*octets)
'COAB80001"

>>> 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 ()

(continues on next page)
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gL E—F)
5 5 5 101
6 6 6 110
7 7 7 111
8 8 10 1000
9 9 11 1001
10 A 121010
11 B 13 1011

6.1.4 EiRFFFER

Bt P AT R SR Tl PEP 292 Jfil ik i) 58 8 (4 7 A5 ep B4 oK. B4 S 18— 22 il SCAR [ o
¢ ((18n), PNAERLIASET , SR B A TETA AN D R R A SOR B R LU ) Python i HC A A L7 A5 R A% 504k
THRE NI VEREET B PR LASCEL 1180 BRI — ARG, WS fuflilén 41,

B F AP SRR T S e, A AR R0

o SSONEENATE S BB R S,

* Sidentifier HFH HAFF, BEXICH %K "identifier™ BYBLTH. FEBINE LT,
"identifier" PRHIHIEE ASCH FHHT (WIFETRL) HRWF/RH, ARG KNG, AT
Rk ASCIL FHREFF 3k o 7 S FARFZ RIS — AN AERIRAF FARPR R A I 4 2

« ${identifier} %MT $identifier. X4 H{fF 5 EIREA RAENAZ 5 AT AR
TP TR ZE A, Bl "s{noun}ification™,

E??@%E@ﬁ{ﬂfﬁﬁﬂj s ){%‘E\!‘ﬁglﬁY/alueErroro
string BEHERAL T LI SR Template 2. Template 5 FTk:

class string.Template (femplate)
G A — D S R A
substitute (mapping, **kwds)
PATIERCE 4, IR B — B AT R . mapping AT TR BERTS, FHorp i SRF VE ORI i 5 624
o CE AR AT DASR I — A R 28, HoP R SR RIS I AT o 24 [R5 Y mapping 1 kwds T
HAFAEESNE, WA kwds Ty 5 2AF LG

safe_substitute (mapping, **kwds)
KA Fsubstitute (), AR ZAZWRA G GLFF KA mapping M kwds F 4L 5], AR5
KKeyError f, MR IE 5 AAF A IS S R EG R AR P — A~ S substitute ()
2 S AT E A DU H LR S RER] B LIR 8] $ AN 25| & valueError,
WITVERON N 24", B ESMIA PTREA A Fift e, HE SR s ialaR [l m] Y A R T A a2
IR WNr—HRYL, safe _substitute () WARRMRAZA F224:, FENER#HHER
HZ WA A B, BN E 2RI FRAT. AU IAERE S BN 2 A% Python ARRATAY

(DRSS

Template [HSEBIESRBE—A> A Bl m 1k

template
DRAE A T AR template ZHWAE ARG . —ORUL, AN ZBME, HIHFA RG] ZR H
BT .

PATR S Un e il AR 4 7 081 -

>>> from string import Template
>>> s = Template ('Swho likes Swhat')
>>> s.substitute (who="'tim', what='kung pao')

(continues on next page)
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(R —H)

'tim likes kung pao'

>>> d = dict (who="tim'")

>>> Template ('Give Swho $100'").substitute (d)
Traceback (most recent call last):

ValueError: Invalid placeholder in string: line 1, col 11
>>> Template ('Swho likes Swhat') .substitute (d)
Traceback (most recent call last):

KeyError: 'what'
>>> Template ('Swho likes Swhat') .safe_substitute (d)
'tim likes S$what'

BEBT L ARATDAYRAE Template BF2RHK B E CE ATIETR . 20T, BN TR 745 55 A~ I
Fakale AILHRY, R AR EIX L E 1
* delimiter — This is the literal string describing a placeholder introducing delimiter. The default value is $. Note that

this should not be a regular expression, as the implementation will call re. escape () on this string as needed.

e idpattern — This is the regular expression describing the pattern for non-braced placeholders (the
braces will be added automatically as appropriate). The default value is the regular expression (?
-i:[_a-zA-Z2][_a-zA-720-9]%*).

#iE):  Since default flags is re . IGNORECASE, pattern [a—z] can match with some non-ASCII characters.
That’ s why we use local -1 flag here.

While flags is kept to re.IGNORECASE for backward compatibility, you can override it to O or re.
IGNORECASE | re.ASCITI when subclassing.

o flags — P HE G P T IR B R e P 2 0 OE ) 2k S B Y g 0E ) 360k X E AR, BRIAE N re.
IGNORECASE, {7 re.VERBOSE K & & #i i NiEAR, Bt H & X W idpattern W70 34 3 41 1E
kR4 E .

3.2 BUHTMA.

PER 5 —Fpaeait, Rn] LA L KRR T pattern HFRAEREA TR ZR AR WIRARIAEML, B ELL—
A EA A G A AR ALY IE R R o X SR B T B E 45 AR, DASTCRGE REAF R R -

* escaped — XN VCHCE SUF Y, FERRINEBEA PE]D $s.

* named — X NHVCFLAHAESE S G OFFAAR BN 24 SR 1) 43 B A o

* braced — ZAHVCEC G AESE S S TR EARN Y SR PR o AT e 5 = .

o invalid — XA LHVEECATRAT HAR > FRAFAR GEH BN RRAT ), HF BB 24 B IE R AR

6.1.5 FHBhF %Y

string.capwords (s, sep=None)
il str.split () BEARII NN, (ifllstr.capitalize () FFHRFAFKNREILA, fliflstr.
join () FFREGHERFVEFTPHE . IR TEAYER —AS4L sep YA ME BN None, NFEZH 2 H AT &
PR BAS ST HIFKFUR B 2 BT 2R ER, 50 sep ST ARAR 2> FIPFE FLF] .
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6.2 re —IENMIFRENIRIE

JRCHS: Lib/re.py

BEABEHLE T 5 Perl 15 2 ARG I T ek SR DAL

BB R I FAFHRBERT A2 Unicode FATH (str) , PAE 8 77 (bytes). {HZ, Unicode F4F
H5 8 AT ANRRIR T . AR, AR — P T H N A TEIE Unicode P47 HY, JCZ IR Sl
PR EIS BT H 1 B b 2T 5 i ) AR AR R A H R 2 — 5

MR RAHT (1\ 1) RFTRAIRILR , BRI TR USRI AT o 117 ATAENEA) Python
FRFR LA RIFRO I, PROVBETE b, OIS, BEPCRE— A7 RRORAT, ENZka B AT
AREH NN O IE Nk IE AR AHTAUR \\ TR RHT AR Python -4 HL)
BEH A\

RPN A T IE N UREU A 1) Python FOUASAFHIFORE: AEAFA ' o' MG FAFRFTMT, R
SHTALBUITTEIRAT . FI rm\n" JR608 \ A 0t SASSROFARR, T "\n MR L&
ABRTRFTAFH . FERAE Python (T H  1 FH BOR R T R AR«

KB4 IE WS SRR OO B R MR vk, %% 02 0 Fk . SO R MBS, R B
P AEMRIG, (R TS B4

ws%:

=T regex  HRE T SRRIENE o BEHOIATHY APTHE L1, FIHEHEBE T AN BRI 2 Eif Unicode %

Fre

6.2.1 EEMRERX1BE

—AMENFA (8 RE) 482 78 52 FCELHFAFEE B i eR 80T PALEARERS B AP AT R R IR 4G
FERVIEN A AP (83— IEMFA R G USRS AT ) .
IEMZEAA T AR W2k A R B B2 IE ks, B4 AB RIENFEAR. @H, WRFAFE p Pl A
I H A —NFAFER g VUL B, H84 pg W PAVLRD AB. [RIE A 80 B ARG HIRNE, A F1 B FEAE R 4410
WEMAUGI . FrPA, EZFRaUnT DMR 2R S 0 X BRI 0 ) BRI R ek UM . T AR &2 1E ik X
FEAISLIL, Z% the Friedl book [Frie09] , B HANZw A0 2 14 .

PAR R IE N ek sk R R ZE i i . RN RY {5 BRI R, 2% regex-howto,

IR ik 0] DAL & 33 o Fr R A 8RRl A4, than TAY, rar, w53 10, AR AR B IE
WA ENTICAL H & . ARAT ABHE S FAT, FrPA last VUL FAFERE "last . (FEX— 7 AgHABES
4y, FATRA this special style XM RFRIEMFELRX, BEHAWES, BILEKFIFEM 'in
single quotes' , H5['ZEA.)

FEEEAF, e v BE O, BTRRRTA . FRATEATEE T AR B RO E A S, AT ARSI B S I I
ek X H ke

EEBMA (%, +, 2, {m, n}, %) NEEHERE. XM TIE3EE 5 2 BT, AHA S B B s e
R L . BN MNZEEERE, WAERTES. i, A (2:a{6}) * ILEL 64> 'a' FHELE
ERIRAEL.

SR SN

-G FEERAESK, DURECRR THATRME R T . MRS E TR DOTALL | BRI BT AL B 4T
A (FEALFS) ICECEAF Rk, I BAEMUL TILINE B Tl T 5 B e M .
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$ VCPELAAFH R ECE AT B — N F4F, FEMULTILINE B VCEif TR R — N F4F . foo ILHL ' foo!
1 " foobar' ,{HIEN foo$ HULHAL 'foo'. EAMIKEZ, £ 'fool\nfoo2\n' & foo.$ , HH
PUFE ' foo2' , {HAEMULTILINE i3, W PAPLFEE] "fool' ; fE 'foo\n' BF $ LRBIPIAZH:
—ANEWATHT, —MEFRR G

* SR HTE A IE N UCE 0 BMEE R ER, REZHILE 7. ab* &ILE 'a', 'ab', & 'a' " &
WRMEEEAN 'b'.
+ XTERIAEAIENZCPTE 1 2L E R ER . ab+ &ULEL 'a' JEmERKE 1 NMPALEHEREA 'b', EASICE

'a A o
2 XA E R GRS 0 %) 1 . ab? KUCE 'a' Bk 'ab'.

*2,42,22 a0 vt Rl BAGRERRE R AReY; EATETFAFHR TR ATREZ MIILEC . A IR AT 20X
AT WERIENE <. > FHEEE] '<a> b <c>', BRFREEENFE, MAGE '<a>'. £
WA SN 2 FAREA A 748 o5 X dfn: 0 I KT RS R P PP e il
FIEREC <. * 2> fF A URLILHE ' <a> ',

Mm}) X HZ w9 E NS E T m AE; DT m S FEOCE R, [, a6} FFIEHL 6 4>
ra', HEARER S 1.

M{m,n}] XFIEWEIEFT m B n RUCHES, #Em Al n Z A BUSEZ . i, a{3,5} HILHE3F 54 a'. Z
W& m B NS E T AN 0, Z0% n 55 EAR-RMTEBRK. el a{4, to KFUEHL 'aaaab' @3 1000 4> 'a’
ERE—A 'b', [AAGEILEL 'aaab'. Z5 ANGEEME, 750 TCHEHE RS AT N % Z 0 WE A~ A .

{m,n}? Hi—MEWAAIET A, HICERE DI TR E. tin, X 'aaaaaa’, a{3,5} LEL 5
Arar, Ma{3,5r? HILEL3 A~ ra’.
\ B SUERIR TR (FRVRRDEREE '+, 2, s s ), s Fn— MR s Bk 2 Je i Tihe .
WERARER ARG FAFE (o raw' ) SREBHEX, Z4E Python WH F SURHTLAE MFE LF51; 40
S SUPFIAE Python [0 iR, SOBHLAIESRF A 68 H BUEFAFER . 42K Python 1] AR HIX A
75, IBARFHIEEN R EE IR . XK FECEMREER, FroAm B, AR R R, I
B R A R
[1 HTHER D ES. T NMEGH:
o FAFRI ARSI, FLAN [amk] PURE 'a', 'm', #iE 'k'.
o MARARFAFIEH, @l - WD FIFER K. W [a-z] RFICEATAT /NG ASCI 4%,
[0-5] [0-9] ¥FUCHEIM 00 F| 59 MR F, [0-9A-Fa—£] SFUCEATA TS dkdlgis. g -
AT TR (Fedn [a\-z]) siEEMMEEEMEERRE (W [-a] & [a-]), EHRFERE

HEF -

o WRIRTFRHEEST, KETHERS . I [ (+%) 1 REUTEGX LD SOETFR (1, 1+, ' x,
or')',

o TFARFRUN \w BH \S (UITRE S TEEG N AR, BT PAVLRL A ASCT I 8{# LOCALE
PP E

© ATEAEGTEHINI AT AT IS BORORVEATICRL. WREEGH TR ' ' Bl RTERA NI
FAPFSGILH, Hn (5] ST F#4F, BT 15t (0] MR FAF, BT o
WAL G E DL, BB RIS L

o TEEGWHEILE —NFAF 11, AWM, BEAMIEEZHn BB, Bt el Ea
B A, [O INTLYI A1 L1 O (4] BT AV S,

| A1B, ARl B[ PARATRIENFak, Bl — AN EN AR, TTR A 8 B AT AN E AT A ' 1
H . CWrAEASE (WRA)) WEH. SEREFRE, 0 2 eE AN ZE 8 4 2T
VCE. 24— ARERSEATTHEN,, XA SOz . =B, —H A CERED, B A FLE T ICHE,
R B REF A — U UCHEL . BB UL, 1 BTN S, WURBEDCE | AT, O\, B
EESEFEFER, (1],
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(...) (HAH), VLEHESHAMERIENFESNX, IR B A G RmgGR. SRR )E, HEmHETT A
BPEL, HRTATEZ JG B \number % P ST HR IS, 2 57 il . BCEFEAF ' (0 5
F LN CEN), SE RN SEEAEARE: [, D1].

() RRMYEIRCEE (A 2 BREE 0 IFTEE ) 2 RN TRE TR MR AT
LRERTETE . XF Y R RGBT A: (2P<name>. . .) EMEHFIS. PAT 2 H B KR
V.

(?ailmsux) ('a','i','L','m', 's", "u', "x' PRPH—PEEZD) XPHGICE—DE TR X FAF
XHENZAAX B E LA M ARit re . A CLILHL ASCILF4Y), re. I (BWEK/NG), re. L GEF KB, re. 1 (2
), re. s (i dot PERCAEHIFAT), re. U (Unicode L), and re.x JURABIZ) . (XLEARICTEIR A
B FRIE) AR AR IC A SR IE MR p . EATIEMRAH, Sk THEre. compile ()
itk flag ZH. FRCRZERIKA TR E AR

(2:) IENEFESHARHPORAS . PCECAERS 5 W BAEATIE 2k, (HiZr 4H P DU 77 A8 R AeEi T
ULV EE S © R Y S vk GV

(?imsx—imsx:...) (Zero or more letters from theset 'i', 'm', 's"', 'x ', optionally followed by ' —' followed
by one or more letters from the same set.) The letters set or removes the corresponding flags: re. T (ignore case),
re .M (multi-line), re. S (dot matches all), and re. X (verbose), for the part of the expression. (The flags are
described in 423 4 7))

3.6 BUBTINA.

(?P<name>--) (MAAA) ELIENA A, (HREVTEEF) T AFEINT R BT E LAY name FFRELH . A
A IR R Python ARRAF, - HAeANHAH HAEH — M IENFESRRE L, Higg X —k. —14
o aREE—MFEHE, MEXANHEE A amH—F.

AHE T AE=RD EFSChFI . WRAER R (2P<quote>['"]) .*2 (?P=quote) (WHZUL,
VERL S |45 B3E WG |S FE R R ) E AR ER ) -

5| A4EE lquote] M ETX 5| HAE
TEIENAH B

* (?P=quote) (WI/R)
e \1

AL PRPCRCX 2 m

* m.group ('quote")
e m.end ('quote') (%)

fLi#%%5) re.sub () B repl Z5+H . \g<quote>

* \g<1>
e \1

(?P=name) S5 ]—A G BICHCHTEARA I name [ fir 43 414 DERCE] A Ef [RIRR A 7 Ef
() R HUEH NP

<) VOREE - BINE, (BRIFATE AN Z . XY lookahead assertion, AN, Isaac (?=Asimov)
JLHR 'Isaac ' HAF)GHZ "Asimov' HIHEHEE.

(?') PCHER - REFERIE O« XN negative lookahead assertion (BiFLEUR ). HLANYE, Isaac (2 !Asimov)
HEBM & 'Asimov' BIRMEA VL ' Isaac ',

(?<=-) VUERFAFERAAHIALE, BIBITULE - AR Y B E. X0 :dfnpositive lookbehind assertion
(FFIUG BT ) . (2<=abo) def £7F 'abodes! HHRE]MUR, HAERESAEE 3 AT
HREUEIER AR GEW AL AR E KT, BEHE abe 8 alb 2 AIFH, HE a* fil

(?
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a{3, 4} Ar[Ph. HZ DA positive lookbehind assertions FFIARIFET, U (2<=abc)def , HFAEM a I
IHER, meMl dERERN. g mEEMH search () EEL, WA Ematch () REL:

>>> import re

>>> m = re.search (' (?<=abc)def', 'abcdef')
>>> m.group (0)
'def'

O TR A I 2

>>> m = re.search(r' (?<=-)\w+', 'spam-egg')
>>> m.group (0)
leggV

3.5 iR A A KR AL AT I SR«

(?<!-) VLM EZ AR R . X0 dfnnegative lookbehind assertion  (JGARWrEBEE) o 24
E M EIWE, A R L0 2 E K. B negative lookbehind assertion JT 45 HFER 1T DAM F4F
BRI IR AL E VEAT UL .

(? (id/name) yes—-pattern|no-pattern) UIHR45EH) id 5{ name 1715, Ho22i VLl yes—pattern
, A MEhEAAICAC no-pattern, no-pattern AL, WAIPABEZRS. AT, (<) 2 O\w+e\w+ (2:\.
\w+) +) (2 (1)>1]%) B4 email FzLPCEE, VLA '<userfhost.com>"' B{ 'user@host.com' ,
{HARL LR '<userfhost.com' , HHASPUHEL 'userfhost .com>"',

1\ A FARAURAORETRIT S A T A . 0B A2 ASCIT R4 ASCIL 2 8F, B4 TN

FECRFICIISE “ANFAF. LA, \$ DERIERF 1S

\number PLFi#FRENLE . BT E DA, AEMN 1 HFIEHS. i (.+) \1UCH! 'the the!'
s # 155 55', (IRLULRL ' thethe ' (HREALEIRHAIZH). S MEEIRFFSI HAE T DLRL AT 99 />
Y15, AR mumber W3 — AR 0, Si# number B=ANHERBL, CHASWRRL—A 4G, Ti
BRI A6 R TR, TR SRR TR R T

\A HUCHIFREH .

\b LRIz FAFE, H R IR 4E BRI E . — DN EIgE O — A i A s R, i \b
FESCRH \w FI AW AR 8], 808 \w FIERF R/ R ih B, B2 r ' \bfoo\b" JLHL 'foo',
"foo.', ' (foo) "', 'bar foo baz' {HAPLHE! 'foobar' B{FH 'fool',

AOATEOL T, Unicode BRI %L 7 )2 7E Unicode £ (Y, (HR& T AASCIT ARic R E .
RLOCALE FRICHEBCE R, TR AU L2 th 2 B & KR B E W, \b KRBT, DAY
Python P47 SUAARE .

\B VU458, H REETEMIF L& 45 . EEAME r 'py\B' UL 'python', "'py3', 'py2', {HA
VL 'py "', "py. ", B 'py!'. \B & \b [WEIE, LA Unicode #£X 110152 Unicode 8}, %
BN RIERM Y, BARPT AR ASCT T FRabokel s . WM T LoCALE ik, WA A 24 /iiE S
DA 5

\d

%}J* Unicode (str) #£5X,: Matches any Unicode decimal digit (that is, any character in Unicode character cat-
egory [Nd]). This includes [0-9], and also many other digit characters. If the ASCTT flag is used only
[0-9] is matched (but the flag affects the entire regular expression, so in such cases using an explicit [0-9]
may be a better choice).

X 8 fir (bytes) #EX:  PUECAEATHEd%kL, e [0-91.

\D Matches any character which is not a decimal digit. This is the opposite of \d. If the ASCTIT flag is used this
becomes the equivalent of [~0-9] (but the flag affects the entire regular expression, so in such cases using an
explicit [~0-9] may be a better choice).
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\s

*%}T- Unicode (str) #£3\;: Matches Unicode whitespace characters (which includes [ \t\n\r\f\v], and
also many other characters, for example the non-breaking spaces mandated by typography rules in many
languages). If the ASCIT flag is used, only [ \t\n\r\f\v] is matched (but the flag affects the entire
regular expression, so in such cases using an explicit [ \t\n\r\f\v] may be a better choice).

X1 8 fif (bytes) FEX: VLR ASCIL YA FIFAF, wig [ \t\n\r\£f\v] .

\S Matches any character which is not a whitespace character. This is the opposite of \s. If the ASCTT flag is used
this becomes the equivalent of [~ \t\n\r\f\v] (but the flag affects the entire regular expression, so in such
cases using an explicit [~ \t\n\r\£f\v] may be a better choice).

\w

*%}T- Unicode (str) #£3\;: Matches Unicode word characters; this includes most characters that can be part
of a word in any language, as well as numbers and the underscore. If the ASCIT flag is used, only
[a-zA-Z0-9_] is matched (but the flag affects the entire regular expression, so in such cases using an
explicit [a—zA-Z0-9_] may be a better choice).

ST 8 i (bytes) #£:X: VLRt ASCI FAF B F M FREM N Rk, wifd a-—za-20-9_]1 . WRBEE
T LOCALE Fiict, WiVCHD 24 Hiis & DIk B Al B AI R R 2R

\W Matches any character which is not a word character. This is the opposite of \w. If the ASCTT flag is used this
becomes the equivalent of [~a-zA-Z0-9_] (but the flag affects the entire regular expression, so in such cases
using an explicit [“a-zA-Z0-9_] may be a better choice). If the LOCALE flag is used, matches characters
considered alphanumeric in the current locale and the underscore.

\z AR,
Ho I  Python RUARHERE SCPAF AR WA e S Fs .

\a \b \f \n
\r \t \u \U
\v \x ARY

(R \b N TR B s, ERIEPREAGNZRBR, H [(\b] )

"\u' and '\U' escape sequences are only recognized in Unicode patterns. In bytes patterns they are errors.

INIEVEE SR — A BRIE S AR E A2 0, 8 A = A\IERIBAL, AR AN B\l S
HARROL, SBEIERATIH . XA, NI e =K.

3.3 HREEAE: HIhn T \ut FN\UT B SUFA.
3.6 MU AE: F "\ ORI~ ASCIT P4 AL AR R LR AR IR -

6.2.2 HIRAR

REHE LT ILA R, Wi, M—DBilgh. A28 R8O 43 5 1 IE Bk AR RIS (T — 285
Pe)o HRER T EEMIV, BRKIERFIENZRRA g, ZFEErHE.

3.6 il A AR R 2 RegexFlag KIYEBI, XMHKidenum. IntFlag B TR,

re.compile (pattern, flags=0)
Compile a regular expression pattern into a regular expression object, which can be used for matching using its
match (), search () and other methods, described below.

ALK AT R T LGB AT TR L . (PO AR AE AR &, W] DA (71 OR #4ER
gty (1 BAEFRF).

52l
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re
re

re.

re.
re.

re

re.

re.
.MULTILINE

re

re.
re.

re.

prog = re.compile (pattern)
result = prog.match(string)

ST

result = re.match(pattern, string)

AR B A A XN IE W R iE, EH re. compile () ARAEX N IENIXT G DA, "TPALE
R E IR

fill): i@idre. compile () HFEIIRE, FIBIRGRBABZATF, BT AR EN A6
T SRR IR

.A
.ASCII

il \w, \W, \b, \B, \d, \D, \'s #1 \'s HPLH: ASCII, i A& Unicode, ix H %] Unicode FERXAG S, &4k
byte FEZUZME . AL FRITEEF I NERE (2a)

W, N TGRS, re.USMCIKIRIFAE (A K [E L re . UNICODE AR AL (2u) ), 1H
JEIX BEYE Python 3 J2TUARRY, TENERIAFEAFEE E 442 Unicode T (3 H. Unicode PLELA fi4 byte HiFH).

DEBUG
RIRGHIFEITEY debug {55, B WIRERIC.

I

IGNORECASE
AT 2R/ NE VLR FiB [(A-2] A VLH/NS F4F. Unicode PURC (FL4n U VUE ) [RIFEA
M, BAEEE T re. ASCTT ARiCHKEE ] 4E ASCII PTRE . Y BEiE S RIEA LS BUE X MRd, BIEEE
T re.LOCALE Fitte X/MHHY T HERFRIC (21)

Note that when the Unicode patterns [a—z] or [A-Z] are used in combination with the TGNORECASE flag, they
will match the 52 ASCII letters and 4 additional non-ASCII letters: [1] (U+0130, Latin capital letter I with dot
above), [1] (U+0131, Latin small letter dotless i), [fJ] (U+017F, Latin small letter long s) and [KJ] (U+212A,
Kelvin sign). If the ASCT T flag is used, only letters [a]to [z] and [A] to [ZJ] are matched (but the flag affects
the entire regular expression, so in such cases using an explicit (?-1i: [a—zA-Z]) may be a better choice).

.L

LOCALE
H 2 B & DI \w, \W, \Db, \B FIR/NEGHURITHEL . XAMHric HAEXT byte FEUH R XAMRic A
FHH, FESKEYLHBATE, Bk AR HE— 287, mH X 8 735G %. Unicode
VCRCAE Python 3 HLBRIA R, FFRT DACELAFNIES . XA NEFRIE (?L)
3.6 &S re. LOCALE HEEJT byte B, 1M HAGEF re. ASCTT —EH].

M

WEG, FEXFER T ILRCERF RIS, M frIres (AT fF e SRS ) FEXFAF
'SULELTFAT R R, AT R (BATAFRITEANNT S ) . BRUAREILTR . ) IEERCEATER S, st
VEECFATE R . XTI NEBCRRIE (?m) o

S

DOTALL

ik ERR AT USRS AT AT, SRR TR s AR X MRS, L BRUEHLD FR T A TR R AT
FAFo RNBARIE (28) o

X
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re.

re

re

re

re

VERBOSE
XAPRC VRS S SR T S AR IE ek il 7 BOMES IERE . Ao 202, B
AEAE A FAPR G Y ol i SRR 3L, BEETE *2, (20 or (?P<-> PHZ N B MTHA + A
TEFAFRAE ST, IBAEZ G TS R -

AU T TR T DUk A A1 il DR PR — - BE -

a = re.compile(r"""\d + # the integral part
\. # the decimal point
\d * # some fractional digits""", re.X)

b = re.compile (r"\d+\.\d*")

XF R NIRARIC (2%) o

. search (pattern, string, flags=0)

FIHRBEAS 45 4R B PCRCRE SR — A0, FFIR I — AR AY 1T B rt 2. MR PTRE, ik [m]—
/> None ; JERXAHLE]— TR IEITRCEA R .

.match (pattern, string, flags=0)

B2 string FFAGIY O B ZASFAFICECE] 7 IE M SRk AR, SR I — MR IR dexd 2 . ARl
Ui, Wikl None ; VEREREKEILHZEAIRM.

R RMULTILINE 241853, re.match () WHVCEFERFERIFAOE, MAVCACEATH 4G .
TRARIEE L string HIEATALE, [fifl search () KA (WA SHsearch() vs. match() )

. fullmatch (pattern, string, flags=0)

ANSREEA string PEPCE] IE MK AR, SR ml—HERZR 2 et % o RNk [l —4> None ; HEIX
PR VLR 2 A [ Y o

3.4 BUHTMA.

. split (pattern, string, maxsplit=0, flags=0)

M pattern 53 ¥ string o WAL pattern FHARFNES, IAPTAMARK LT EL USSR L, AR
maxsplit -3, FZ AT maxsplit Worla, TN FAF 2 HBR 0 F 5 R e a— P Io &

>>> 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.', 1)
['"Words', 'words, words.']

>>> re.split('[a-f]+"', '0a3B9', flags=re.IGNORECASE)
['o', '3', '9']

WA ARG S, HHICER TR IR, IBAGRG LA D EFARIR. T4
et

>>> re.split(r' (\W+)', '...words, words...")
[vv, '...", 'words', ', ', 'words', '...', '']

DRI, 73 R ALRF & Hh BUAESER 2 P AR A (0

#iE): split () doesn’ tcurrently split a string on an empty pattern match. For example:

>>> re.split('x*', 'axbc')
[lal’ 'bC']

Even though 'x* ' also matches 0 [x] before [al ,between [b] and [cl] ,and after [cl] , currently these
matches are ignored. The correct behavior (i.e. splitting on empty matches too and returning ['', 'a', 'b',
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c', '']) will be implemented in future versions of Python, but since this is a backward incompatible change,
a FutureWarning will be raised in the meanwhile.

Patterns that can only match empty strings currently never split the string. Since this doesn’ t match the expected
behavior, a ValueError will be raised starting from Python 3.5:

>>> re.split (""s$", "foo\n\nbar\n", flags=re.M)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

ValueError: split () requires a non-empty pattern match.

3.1 A SN TR EARIE S

3.5 iR B 5%: Splitting on a pattern that could match an empty string now raises a warning. Patterns that can only
match empty strings are now rejected.

re.findall (pattern, string, flags=0)

Xt string 1R [8]—AANHIZ ) partern WIS, string WZEENAG BEATHIHE, DCRCHE R E) AR ol . 40
REEARAAE—B 2D, SRR —HESR; e —PudrsR (REX AT — 1 G
W) . IR S AEA R .

#[E):  Due to the limitation of the current implementation the character following an empty match is not included in
anext match, so findall (r'~|\w+', 'two words') returns ['', 'wo', 'words'] (note missed
[t] ). This is changed in Python 3.7.

re.finditer (pattern, string, flags=0)

Return an iterator yielding match objects over all non-overlapping matches for the RE pattern in string. The string is
scanned left-to-right, and matches are returned in the order found. Empty matches are included in the result. See
also the note about findall ().

re . sub (pattern, repl, string, count=0, flags=0)

Return the string obtained by replacing the leftmost non-overlapping occurrences of pattern in string by the re-
placement repl. If the pattern isn’ t found, string is returned unchanged. repl can be a string or a function; if it
is a string, any backslash escapes in it are processed. That is, \n is converted to a single newline character, \ r is
converted to a carriage return, and so forth. Unknown escapes such as \ & are left alone. Backreferences, such as
\ 6, are replaced with the substring matched by group 6 in the pattern. For example:

>>> re.sub(r'def\s+([a-zA-Z_][a-2zA-Z_0-9]1*)\s*\ (\s*\):',
r'static PyObject*\npy_\1 (void)\n{"',

C. 'def myfunc():")

'static PyObject*\npy_myfunc (void) \n{'

U2 repl j2—A~pR %L, IESMGANAREEZN pattern FTF UL . XARBUARER > Rie) 5 24,
HraR Il — S TR . Hean

>>> def dashrepl (matchobij) :

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'

BERCRT AR — AR — M R £
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The optional argument count is the maximum number of pattern occurrences to be replaced; count must be a non-
negative integer. If omitted or zero, all occurrences will be replaced. Empty matches for the pattern are replaced
only when not adjacent to a previous match, so sub ('x*', '-', 'abc') returns '-a-b-c-"'.

TEF ??%%EAE’JWPI%@IE WL TR R G5 S, \g<name> {4 45 name, (££
(?P<name>-+) IBVAPE L) \g<number> & IBFA; \g<2> i \2, HE#E T XM, W
\g<2>0 \20 ?fﬁ BERRENZH 20, AR 2 ISR —F4F 10" . mJE5IH \g<0> {8 partern {F
A H AT

3.1 M A S TR AR D SR
3.5 MRS A ANDUEC AL AR o 25 A R
3.6 M5 pattern TGRS X (F) 1\ FI—/ ASCI 454U ) ool ki,

Deprecated since version 3.5, will be removed in version 3.7: Unknown escapes in repl consisting of '\ ' and an
ASCII letter now raise a deprecation warning and will be forbidden in Python 3.7.

re. subn (pattern, repl, string, count=0, flags=0)

Firhgsub () FRE, HRRRE—ATTH (FHFE, BHRLED.
3.1 A SN T RIEARIC S AL
3.5 RS ANUCRLI AL R 2 AR

re.escape (pattern)
Escape all the characters in pattern except ASCII letters, numbers and ' _'. This is useful if you want to match an
arbitrary literal string that may have regular expression metacharacters in it. For example:

>>> print (re.escape('python.exe'))
python\.exe

>>> legal_chars = string.ascii_lowercase + string.digits + "!#S%S&"'*+-."_ " |~:"
>>> print ('[ ]+" % re.escape(legal_chars))
[abcdefghijklmnopgrstuvwxyz0123456789\ I\H\S\E\&\ "\ A\ +\=\ A\ NN \~\ s T+

>>> operators = ['+', '-', "'"x', /v, vEk1]
>>> print ('|'.Jjoin(map (re.escape, sorted(operators, reverse=True))))

NZIN=INHNFN* A

This functions must not be used for the replacement string in sub () and subn (), only backslashes should be
escaped. For example:

>>> digits_re = r'\d+'

>>> sample = '/usr/sbin/sendmail - 0 errors, 12 warnings'

>>> print (re.sub(digits_re, digits_re.replace('\\', r'\\'"), sample))
/usr/sbin/sendmail - \d+ errors, \d+ warnings

3.3 SR " PR L
re.purge ()

T R IE W R AT

exception re.error (msg, pattern=None, pos=None)
raise —MBilsh. AL BE] R E P AR R — A RBOENZRAR R (Fedn, 8 —AARITECHY
155) BUEE H AL RAE g I S VLI A . IR AFER AN S RIS, AR R . Y
BRILBIAT LA B e

msg

A BI R B .
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pattern
RIS 2 s v

pos

G PRI pattern WAL EZRG| (FTPAJE None ).

lineno
KPR pos (A] PAJE None) 745

colno

XTI pos (] PAJ& None) HF1%5 .
3.5 R AR NN T EE I JE A .

6.2.3 EMFiEX MR (EMHR)
R TE MR G 2 O A

regex.search (string[, pos[, endpos] ] )

BN string FHH—ANVCECHIALE, FHaR [l — MY B 2o AERBEA VLR, Hiik W None ;
HEREMEREITE AR

AR B pos F i T TR T IR R BRG] BOAH 0, EANREFENT AR
T REUTAT LI AT AR RO L . MATAT IS RIS AT, AR ISR G I E T R fE .

A[ESHL endpos BRIE T AR RGN BEBREFAR KR endpos , IiPAHE M pos #| endpos
- 1 WTFAFSHUCES . WSR endpos /NT- pos, FRASAEILE A HAh, W rx g — AR E N
%1%, rx.search(string, 0, 50) Z#TF rx.search(string[:50], 0).

>>> pattern = re.compile ("d")

>>> pattern.search ("dog") # Match at index 0

<_sre.SRE_Match object; span=(0, 1), match='d'>

>>> pattern.search("dog", 1) # No match; search doesn't include the "d"

regex.match (string[, pos[, endpos] ])

TSR string 1) FF46 15 E BEAS B XA IEWRE AR RS PERD, AR (el — A R Y 12 A ad 2. QROR PG
B, Wikl None ; HEESFKEILAEAFN.

The optional pos and endpos parameters have the same meaning as for the search () method.

>>> pattern = re.compile("o")
>>> pattern.match ("dog") # No match as "o" is not at the start of "dog".
>>> pattern.match ("dog", 1) # Match as "o" is the 2nd character of "dog".

<_sre.SRE_Match object; span=(1, 2), match='o'>

If you want to locate a match anywhere in string, use search () instead (see also search() vs. match()).

regex.fullmatch (sn'ing[, pos[, endpos] ] )

UNSREEA string PEPFCIEX AN IE NG, il o] —AMHI Y B rd 2 o Bk ] None 5 ERREFRE
PERC 2 A F o

The optional pos and endpos parameters have the same meaning as for the search () method.

>>> pattern = re.compile("o[gh]")

>>> pattern.fullmatch ("dog") # No match as "o" is not at the start of "dog".
>>> pattern.fullmatch ("ogre™) # No match as not the full string matches.

>>> pattern.fullmatch("doggie", 1, 3) # Matches within given limits.

<_sre.SRE_Match object; span=(1, 3), match='og'>

3.4 BUHTIMA.
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regex.split (string, maxsplit=0)
S Teplit () WAL ST mIFERR.
regex.findall (string[,pos[, endpos] ])

%;M@%ﬁfindall (), R TgIRERE, (HEn] AT S 5K pos Rl endpos | FREIEZRIER,
B search ().,

regex.finditer (string[,pos[, endpos] ])
KUK finiter () , {7 HIEEHS, (HEATLARNCTES AL pos il endpos , [RHIREIEHE,
% search (),

regex . sub (repl, string, count=0)

ST sub () WAL, AT AR

regex . subn (repl, string, count=0)

ST subn () WAL, BT R AECS

regex.flags
IEMPEFEEARIC . X DAL 4 compi le () WIZE AR (2-+) WERARIC, KEMEARICHA UNICODE
UL

regex.groups
R AR

regex.groupindex

BT (2P<id>) & LA HEREFAHENFI. WRAR T4, IFIE 2.

regex.pattern
The pattern string from which the RE object was compiled.

6.2.4 MCEMHR

Match objects always have a boolean value of True. Since match () and search () return None when there is no
match, you can test whether there was a match with a simple if statement:

match = re.search(pattern, string)
if match:
process (match)

DEHCEXH SR SCRF LA Jr iR o -

match.expand (femplate)
Return the string obtained by doing backslash substitution on the template string femplate, as done by the sub ()
method. Escapes such as \n are converted to the appropriate characters, and numeric backreferences (\ 1, \2)
and named backreferences (\g<1>, \g<name>) are replaced by the contents of the corresponding group.

3.5 iU A ANTCRLA AL SR 2 AR

match.group ( [groupl, ])
R [l —AECE ZATCERY 4. AR A S8, 4P T, WA 2SR, SR
e NIEH (DS E Y — I, WREASE, A1 BAE 0 CRATRCES R M ). R —A2H
N ZHE N 0, AHRHYIR BHE S A VE R AT R AR E R — G [1..99]1, ZR0eH M 1455 4
TR IR PSR, B RT R E AR, — A IndexError KR raise.
MR —AHA SRR —, FFRICEZ R, SR a5 — L.

>>> m = re.match(r" (\w+) (\w+)", "Isaac Newton, physicist")
>>> m.group (0) # The entire match

'Isaac Newton'

>>> m.group (1) # The first parenthesized subgroup.

(continues on next page)
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#EHE—1)
'Isaac’
>>> m.group (2) # The second parenthesized subgroup.
'Newton'
>>> m.group (1, 2) # Multiple arguments give us a tuple.
("Isaac', 'Newton')

IR IE MR T (2P<name>--) i3k, groupN ZHRUM BT fER A A G4 T IR AT
SRR R E NG 4, — A IndexError g raise.

—ANHXS S A 1

>>> m = re.match (r" (?P<first_name>\w+) (?P<last_name>\w+)", "Malcolm Reynolds")
>>> m.group ('first_name')

'Malcolm'

>>> m.group ('last_name')

'Reynolds'’

iy A AR A R G ET

>>> m.group (1)
'Malcolm’
>>> m.group (2)
'Reynolds'’

LUE S WiV UN WD RV E 2V WES A 3 Eg UL

>>> m = re.match(r" (..)+", "alb2c3") # Matches 3 times.
>>> m.group (1) # Returns only the last match.
IC3|

match.__getitem__ (g)

XA T m.group (g) o XAVFEIERYG]H—AILED

>>> 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'

3.6 HUHTIMA.

match.groups (default=None)

RE—ATed, OE AR T4, ERETHEINM 1 AR ZHNHE. default ZHATASYS
VEECHITE DL, ERIAK None,

Bian

>>> m = re.match (r" (\d+)\. (\d+)", "24.1632")
>>> m.groups ()

('24', '1632")

AERFAVEE NG TR, IARN R AR S ZS SRR Y H . XA AN SR —A None |, [k
EAGE T default 5L
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>>> 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)
BRIl GE T I & 8 T4 key BURALE . default ZHONTAZ SIERMAL G BN
None., flfl

>>> 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] )
R 0] group VT EI 5 Ef I HF UG AN Z5 RS group BN O (BERBEATLRCH T-HR) o A12R group
FEAE, ERFEICHDE, #tiRkm -1 o XF—ADILEX SR m, fl—N KRS H5IREWH g, He GENT
m.group (g)) =L ILELE

’m.string[m.start(g):m.end(g)]

M m.start (group) 4T m.end (group) , WIR group VERL—NZEFEMFR . AN, &
m = re.search('b(c?)', 'cba') ZJi, m.start (0) 1, m.end (0) 34 2, m.start (1)
m.end (1) #E 2, m.start (2) raise —IndexError H4h,

XA T2 M email Hihk FFL G remove_this

>>> email = "tony@tiremove_thisger.net"
>>> m = re.search("remove_this", email)
>>> email[:m.start ()] + email[m.end() :]

'tony@tiger.net'

match.span ( [group] )
XF—APERL m , JRE—ATJCH (m.start (group), m.end(group)) . TEREUIR group WHTE
EAPCELH, iR El (-1, -1) o group ERIN K O, FE2HEEASDLAL,

match.pos
The value of pos which was passed to the search () or match () method of a regex object. This is the index
into the string at which the RE engine started looking for a match.

match.endpos
The value of endpos which was passed to the search () or match () method of a regex object. This is the index

into the string beyond which the RE engine will not go.

match.lastindex
RAN B G — A VUFE R B R 5 1ME, 50# None {REA VLEC =AM, o, X545 Tab',
#iE (a)b, ((a) (b)), Ml ((ab)) FHE| lastindex == 1, 1M (a) (b) &f5%| lastindex ==
2 6

match.lastgroup

e —MNIEE R 4 4147, B None MIRBAT AL BLAYIE .

match.re
The regular expression object whose match () or search () method produced this match instance.

match.string
The string passed to match () or search ().
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6.2.5 IFEMRXABIF
eEMF
FERXAIT B, AT DA i Bl R BOR B S s PEBE X 4% -

def displaymatch (match) :
if match is None:
return None

o

return '<Match: , groups=¢r>"' % (match.group(), match.groups())

BOARES — R RF, — DR —F A EANTFAN S, B FAFRR ik, 1 al st2 A, k]
K, [q)l Q [jl 71, Ttl=k10, 2] % [9] Fx2F9,

HEGREN TR ROAR, FATTLASE DA T 9%

>>> valid = re.compile(r""[a2-9tjgk] S

>>> displaymatch (valid.match ("akt5q")) # Valid.
"<Match: 'akt5qg', groups=()>"

>>> displaymatch (valid.match ("aktbe")) # Invalid.
>>> displaymatch(valid.match ("akt")) # Invalid.
>>> displaymatch (valid.match ("727ak")) # Valid.
"<Match: '727ak', groups=()>"

wJg—FH, "727ak" , WET DX, SCEPKIERERER . BN IENZGA AT, ARG 1
JE5I AR

>>> 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',)>"

To find out what card the pair consists of, one could use the group () method of the match object in the following
manner:

>>> 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

#=Hl scanf()

Python H Fi%AH — 12Kl ¢ B4k scant () AN . IEMRXAGER L scant () BAFAFHEERN—
L EWHPRE 2 E A M. NHREREL T scanf () AEAFRIE M IR K BOHIF LT
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scanf () #&XAF | ENFRIER
%c .
%$5c {5}
%sd [—+]12\d+
%e, 3E, £, %g [—+]72( \d+ \.\d*)?l\.\d+)([eE][—+]?\d+)°
%1 [-+]12(0[ [\dA-Fa-f]+|0[0=-7]*|\d+)
%0 [-+]2[0- 7]
%S \S+
$u \d+
%%, $X [-+]12(0[xX])?[\dA-Fa-f]+
M4 RS U7 A e
’/usr/sbin/sendmail - 0 errors, 4 warnings
WRATPAEH scanf () #8=1b
%$s — %d errors, %d warnings
MRS
’(\S+) - (\d+) errors, (\d+) warnings

search() vs. match()

Python 1241t TR R [E A #EE : ST re.match () EFREIK, SFHre. search () MEFZRRNTE
PiE (2RIA Perl HIIETH) .

Bilan
>>> re.match("c", "abcdef™) # No match
>>> re.search("c", "abcdef™) # Match

<_sre.SRE_Match object; span=(2, 3), match='c'>

fesearch () W, FLAHL "~ AR IT AR AR BRI VT BCE] 740 AR 14 o

>>> re.match("c", "abcdef™) # No match

>>> re.search(""c", "abcdef") # No match

>>> re.search(""a", "abcdef") # Match
<_sre.SRE_Match object; span=(0, 1), match='a'>

HRMULTILINE ZF i s imacch () RILECEAF R, BEHsearch () FPA "~ FFA6 ) IE N
Fk & VURL AT T 4R

>>> re.match('X', 'A\nB\nX', re.MULTILINE) # No match
>>> re.search('"X', 'A\nB\nX', re.MULTILINE) # Match
<_sre.SRE_Match object; span=(4, 5), match='X"'>

BI—1EES

split () FEArH S BB IAE R BRIT . XA T5 X TS SOA K 21 5y ey A 5 1 S B 4614
SR, A TR BiFIER .

Hoo, XHEERA. EER I, KRB =515 7RI
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>>> 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"""

FHM—ABEZMATIE I BHERNTRE PP RO — 01, AR ia — % H:

>>> 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']

B AR A — A4 RIS R SR AEAURI I . AT sp 1t () 1 T naxsplit
5, [HHLE L A R A 5 BB 2 7

>>> [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 FEIEELE ST B S, WILEANHBHEGPRIIER Y . W2 maxsplit WEN 4, FATIE AT DAL
AR R 7 )

>>> [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']]

XFEE

sub () BRI RE SIS, MO TAER] T M sub () RIS, sk# BRI
FHRCE, W T AR T4

>>> 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.'

KEIFHEA

findall () DUFRAER AR AL, AU search () FRIEHE—AITEL. b, aR—MEEAEILT X
FRR A EE, AT RE SR PAR i findall ()
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>>> text = "He was carefully disguised but captured quickly by police."
>>> re.findall (r"\w+ly", text)
['carefully', 'quickly']

HEIRARIAFME

WRHEICERXEZEE, finditer () WIDGERIMER, ERM T RaT 2 M5REIE, AR T4
Hro dkgE ETERGT, R A B A BRI R R, TR N AM ] finditer ()

>>> text = "He was carefully disguised but captured quickly by police."
>>> for m in re.finditer (r"\wt+ly", text):
print ('802d-%02d: %s' % (m.start(), m.end(), m.group(0)))

07-16: carefully
40-47: quickly

FRIEFFFCE

AFAFHIICIE (r"text ™) PREFIEMIFRAIER . B, A IENCRARRAL O\ ) #LATHT B — 1R
”-'HHEE%X tdn, R AT SRR S 42U

>>> re.match (r"\W(.)\1\w", " ££ ")

<_sre.SRE_Match object; span=(0, 4), match=' ff '>
>>> re.match ("\\W (.)\\I\\w", " ££ ™)
<_sre.SRE_Match object; span=(0, 4), match=' ff '>

T BEVCFE— AT SORAL, B AR IE IR s b S0 FERIRFAFERICR, R o \\ "o AU
"NANNT, ORRTR [FRRR U

>>> re.match (r"\\", r"\\")

<_sre.SRE_Match object; span=(0, 1), match="\\'>
>>> re.match ("\\\\", r£"\\")

<_sre.SRE_Match object; span=(0, 1), match="\\'>

B—MMEAiEa i
— A AR S AT AT, #ﬁ%ﬁiﬁiéﬂo RXRE SRR 2
3T H e IEM AR E R . XD HA R X A H A — A EIENE, H BAEFRIC LR LB

import collections
import re

Token = collections.namedtuple('Token', ['type', 'value', 'line', 'column'])

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
('op', r'[+\-*/1"), # Arithmetic operators

(continues on next page)
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EHEE—5)
('NEWLINE', «r'\n'"), # Line endings
('SKIP', r'[ \tl+"), # Skip over spaces and tabs
("MISMATCH', r'."), # Any other character
]
tok_regex = '|'.join (' (?P<%s5>%s)' % pair for pair in token_specification)
line_num = 1
line_start = 0

for mo in re.finditer (tok_regex, code):
kind = mo.lastgroup
value = mo.group ()

column = mo.start () - line_start
if kind == 'NUMBER':
value = float (value) if '.' in value else int (value)
elif kind == 'ID' and value in keywords:
kind = value
elif kind == 'NEWLINE':

line_start = mo.end()
line_num += 1

continue

elif kind == 'SKIP':
continue

elif kind == 'MISMATCH':

raise RuntimeError (f'{value!/r} unexpected on line {line
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)

XA DA i

Token (type="IF"', value='IF', line=2, column=4)

Token (type="'ID', value='quantity', line=2, column=7)
Token (type='THEN', value='THEN', line=2, column=16)
Token (type="'ID', value='total' line=3, column=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='0OP', value='*', line=3, column=31)
Token (type="'ID', value='quantity', line=3, column=33)
Token (type="END', value=';', line=3, column=41)
Token (type="'ID', value='tax', line=4, column=38)
Token (type="ASSIGN', wvalue=':=', line=4, column=12)
Token (type="'ID', value='price', line=4, column=15)
Token (type='0OP', value='*', line=4, column=21)
Token (type="'NUMBER', wvalue=0.05, line=4, column=23)
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)
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6.3 difflib —itE=ZRMHEIT A

PR Lib/difflib.py

BERCER SR AL T AR P A B SERI R . BN, EnT AR HASCPE, Il DA A M A RS S, B
HTML HI_E R SCPARGE— A% 22 57 i A K H SRS HLRE, 1S I £1 1ecmp B,

class difflib.SequenceMatcher
KR —ARIERZE, AT HBALATERA F AR, REFSIICER Nhashable W5 . HEARRIRERT
H1 Ratcliff I Obershelp T+ 1980 4E AR A FIF LA “Ax:IEHAITH” M5 KA PR A5, I HE
AR — . HE R R EIA S “i_Lﬂ” TR MBS TELEILIE 1415 Bl “Sidl” Josieds AR
MESCEBAME, Bl s a5, (BRIt N Ratliff Fl Obershelp Sk — M. )
ﬁ}:l_‘l#é’]EEE%Hl_Eﬂﬁf“H%I?IEEEJ?@JEI’JZEEJ?@JHEEO XFFABE L R/ NI TS, (RS RE S
HTENTER “IEW” BYVLHT.

FEWF: KA Ratcliff-Obershelp 5595 7E 5 I8 1§ &0 T O 57 J7 W 18] 1fif 78 — B &0 8 9 ~F J7 B [a].
SequenceMat cher TERRING BT A ~F-J7 I ) M AL — e 00 T W4T 32 31 751 oA 2 AR ) Je R
X —PRERI RIS FERAET DL R W Lk ) .

H ahbil s ke Rk 5 sequenceMat cher SZHRHITH R A& TTHEE A SRR )7 21 00 A 3 . 33X
JE RS G IR 8 BB IR T (SR )5 ) B EE AT
I BN 1% Hf HIF 5 2 /04 200 T, ZI@ARic A 017 P2 IL e b B3k . X Fh
Ja &R BN PAE A AE A SequenceMat cher B autojunk ZE&% N False KX M.
3.2 BT autojunk T2 .

class difflib.Differ

XA KW AE & B B SCARATH B 781, 7 A2 W] R N R e 2 S o iR 5. Differ 48— fiff
M sequenceMat cher R5EWATIFINA LB AR, (B2 VChL) 17 INERERF P oI L .

Dif fer MR 1T ARCFE RS FT 3k :

WFEHE | &X
- FTAFA L Bl

! A5 2 il
C ATAEPIF S A ]
e ! AR T — B A5

PA [20 FT3kMA 2l g s | 2ATLASNMAAEAE TAE— S AP 225 A0SR 740 A0 75 1l 45 i 2
T RE 2 NIERE R =K
class difflib.HtmlDiff

XASKAT TR HTML A% (B SR 1528 HTML SCF) DA HEHIZAT s SCAR U, A1) 5
FIAMR R BCR S s o ERAR AT ABE T 58 A s bR SO SOk A i

XA T bR A
__init__ (tabsize=8, wrapcolumn=None, linejunk=None, charjunk=IS_CHARACTER_JUNK)
WA EEmID i ££ {YSEH

tabsize y&— /AL KRBTSR, FaEHIRA I, ERIMEN 8.

wrapcolumn J&— N[ RETF S, 18T AR B FTWiTF i i 500 &, BRIAME A None FiR
NEESIE T

linejunk F1 charjunk ¥JJE [ Be X F S, & Andifr () WiatmiDi £ FRARIFHE R RAY
HTML £5%). {§Z&Hndiff () X T ESECRNE S DH .
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THR AT

make_file (fromlines, tolines, fromdesc=", todesc=", context=False, numlines=5, *, charset="utf-8’)
FeAL fromlines Fl tolines (FAF N ) Hik bl —NFRFER, Fon— 1508 HTML S, Hp &4
TSR, TR ST R 2R .
fm)mdesc Al todesc ¥/ XAEFSEL, F8E R BARSFIREERFER (BRI A Z HFAF
H).
context | numlines Y332 W] ¥ TS0, 24 BRI R R SC2E R IR context 3¢k True, 7N
BRMME False NE/RFTEEE A numlines BRINF 5. 24 context > True W numlines Y355 1| | £i 5
R ZE R0 B SCATEL. 24 context A False I numlines ¥ HIFEM ] [next | M4ERzIT2E
R ZE RIS 2 BT R RATE (BN S S8 [next] BEEER T — 1 BR 2750
e S T, AT A | 5 B30 .
3.5 WRCE S BT charset K48 F 240, HTML SCRY BRIV F AP 1 1S0-8859-1" HH A
'utf-8"',

make_table (fromlines, tolines, fromdesc=", todesc=", context=False, numlines=5)
FCBE fromlines Rl tolines (FAFHIIZ) TR — P45, FoR— MU EATER A58 HTML %
k&, TR S TN ECR R H R .

WHERZE Smake _file () FERIAHRE
Tools/scripts/diff.py X PMRMMATEIN, HPEE— MR B,

difflib.context_diff (a, b, fromfile=", tofile=", fromfiledate="", tofiledate=", n=3, lineterm="\n")

B a F1 b (CERFERSFR) s kI BT ORI RE R (—A A i T generator) o

FriE BN CESE R R BRAE E AT UL B ST BRI S R R o 2 B 2 R A
Ko EFATH n e, BRAK=AT.

BRNEOLT, ZR4E6AT (PL*** or —— FUR) @l KRB TIAOREIE . XEMIY I &M io.
IOBase.readlines () Bl ANBEIEH Tio. I0Base. writelines () ZERELR, F N
A Fi R R R TAT -

XTI REIATIIEA , N lineterm S35 ™", X kR NSRS — AN A TAT -

R E RS R E A AN IC SR S A MBSO R ARk o X LB DR A LA T AT DA A
fromfile, tofile, fromfiledate F tofiledate FF§ 7 . 1R [EH # DA ISO 8601 % F/R. W ASEE, XLk
TR ERIN RS

>>> 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

*hkkhkkhkhkhkkhkhkkkkkhk*xk
* kK 1,4 * Kk kK

! bacon

! eggs

! ham

! eggy
! hamster
guido

W SR difflib o 644745 v ARBCE TR R Bl

118

Chapter 6. LA RAR S




The Python Library Reference, £(F) 3.6.10rc1

difflib.get_close_matches (word, possibilities, n=3, cutoff=0.6)
AR [l R A “TARL” PERCAR A1 2 o word Sy— A48 7E HARITRAVE R 751 GEE TR ), possibilities
KA T ISR word W FPSIR LS 2R GEE R FAFERSIR) .

TS EL 0 GRINH 3) $7E B Z IR B Z DAL UICES; n URT o.

W IESEL cutoff (BRINA 0. 6) 32— [0, 1 JERENBIFE A% 5 word ARG 0 RGBS % E Y i e DL
PR 5 2 -

ik PChc s (R n ) BYBREELECF AS IR AR IE], HARUE IR HEY B DA HEE R i TH

>>> get_close_matches ('appel', ['ape', 'apple', 'peach', 'puppy'l])
['apple', 'ape']

>>> 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)
H# a #1 b (FAFERESIFR); RFIDi frer AR E(E B (— A s i generator) .
[ 3E RBETFIE S linejunk F1 charjunk 334533 38R %L (Bh None):
linejunk: JCRREUIEZ BAFAFRSE, IR H BRI FAF R WLR B, 5 WER MR . ERIAH None.
WA —AERZ R R AL 1S _LINE_JUNK (), B2 igHsa v WA, BRIBZTRNn T2
Z—ANHEZ/F (O #") - HRE T ER SequenceMat cher RS HrF AT ) B S E 3 2 DATE Bl g
W, RIS e SR B RO B A
charjunk: WCRREHEZ — DA (KB 1A, A0SR HOR B3 45 R 1] AR, 5 AR R AR .
BRI 2 KRR B 1S CHARACTER _JUNK (), ‘Bt IEMaS T (SAEAFe R4 (HaEHh
AR FE ).
Tools/scripts/ndiff.py & EBEH A 4T Hi b -

>>> diff = ndiff ('one\ntwo\nthree\n'.splitlines (keepends=True),
c. 'ore\ntree\nemu\n'.splitlines (keepends=True))
>>> print (''.join(diff), end="")

- one

o A

+ ore

s A

- two

three

tree

emu

+ 4+ o

difflib.restore (sequence, which)

AR (B A 1) H e A B AR
S —AHDiffer.compare () Bndiff () FeARy B3, FEBUGH R A SCHE 1 8 2 (which T£2) W4T,

KFRITHIZ -
NV

>>> diff = ndiff ('one\ntwo\nthree\n'.splitlines (keepends=True),
'ore\ntree\nemu\n'.splitlines (keepends=True))

(continues on next page)
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(R —H)

>>> 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’)
FOAE a Fl b (FAFERANER); RIS —ZE s NI 5 B (A B AT generator) o
JTAGE— 25 57— Fh U R MU TR LA R ST s B0 ekl s S B R (1
AT Z HIZ JGSCARYE) o R ST n i%5E, BRI =47,
EOANE LT, ZREHAT A ———, +++ B ee FRn) Bl K BT R A#EN . XML 2
Mio.IOBase.readlines () G| ABEREF Fio. I0Base.writelines () HEREH,
PR Ay i AT i R A R R A T4
RET-LEA A MR REAF lineterm S5 N ™ | SERER I 25— R AT
R SE R A RGE A AN IE SRS FVE R AR Sk o K 2EAE DA BB A3 B AT AT DARE A
fromfile, tofile, fromfiledate F1 tofiledate 45 7€ . 1BV [AE 5 DA 1SO 8601 #5 3R . W AIgE, X

FARFRBAIA NS
>>> s1 = ['bacon\n', 'eggs\n', 'ham\n', 'guido\n']
>>> 52 = ['python\n', 'eggy\n', 'hamster\n', 'guido\n']

>>> sys.stdout.writelines (unified_diff(sl, s2, fromfile='before.py', tofile=
—'after.py'))
—-—— before.py
+++ after.py

@@ -1,4 +1,4 Q@
-bacon

-eggs

—ham

+python

+teggy

+hamster

guido

TSR difflib o A AT FRBCEEAIR RG] .

difflib.diff_bytes (dfunc, a, b, fromfile=b", tofile=b", fromfiledate=b", tofiledate=b", n=3,
lineterm=b’\n’")
(1 dfunc FCEE a Fl b CFATHRRINR); LA dfunc Frig g X FoRMZRITH1R (HRTFIH) .
dfunc DT NTS, @H - Nunified diff () Bjcontext_diff ().

VPR R i AR NSO — B8l . B n Z S8 Br B S AR LA A R X R e A7 5. /EH
TR MR T E B A (G n 240 B 745558, HFIREA dfunc(a, b, fromfile, tofile,
fromfiledate, tofiledate, n, lineterm). dfunc [ 2w Bl RNEG 0 B3, SRR AT
REIMIGEATRHEA S a 7 b MR AR AN —B Y .

3.5 BT

difflib.IS_LINE_JUNK (line)
Return true for ignorable lines. The line /ine is ignorable if line is blank or contains a single '# ', otherwise it is
not ignorable. Used as a default for parameter linejunk in ndi f £ () in older versions.
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difflib.IS_CHARACTER_JUNK (ch)
Return true for ignorable characters. The character ch is ignorable if ch is a space or tab, otherwise it is not
ignorable. Used as a default for parameter charjunk in ndiff ().

hs%:

B PCht: K& 7 4: John W. Ratcliff #1 D. E. Metzener Xit-T—Fh2R{EYEHE . 0T 1988 457 A %%
F Dr. Dobb’ s Journal,

6.3.1 SequenceMatcher X5

SequenceMat cher KB XFEIF TSRS :

class difflib.SequenceMatcher (isjunk=None, a=", b=", autojunk="True)
Optional argument isjunk must be None (the default) or a one-argument function that takes a sequence element
and returns true if and only if the element is [ junk ] and should be ignored. Passing None for isjunk is equivalent
to passing lambda x: 0;in other words, no elements are ignored. For example, pass:

lambda x: x in " \t"

AR AR P A B AR T T LU, I HOR A B DX SRS A Al ) 2R 457

STHE S P b B HRAIER; PRI TR, A F AU TE SR A A ashable.
A[IESEL autojunk 7] F T 5 B Bk s k=05 .

3.2 BETN A autojunk T2 .

SequenceMatcher ¥ 4R 3252 = NEHEEME: bjunk J2 b 24 isjunk “h) True WICEREES; bpopular B4 )5 %
L (SR AREEH ) PO MR AER TR A b2) 24 b 4 RSB ITTRBUH 2 — A EA]
A BRI A AR BRI b it set_seqgs () Hiset_seq2 () HEBHEE.
3.2 BTN bjunk F1 bpopular J&1E .

SequenceMatcher WHREF VAT HE:

set_seqgs (a, b)
W B AT
SequenceMatcher WHEIFGAFA KB AP HMIFAGE R, XHEMREBEZER NP 52 4

JEAN AT, ATl set_seq2 () — IR MM B % H )T 91 9 5152 o0k A~ A 51 4% )8 FH —
?)/'\’set_seql ()o

set_seql (a)
e a0 P S o771 I 5 - S 5 21| B N

set_seq2 (b)
BCEE B A5 BRI — NP AR UL,

find_longest_match (alo, ahi, blo, bhi)
i alalo:ahi] Ml blblo:bhi] FAYHKICEERL,

R isjunk P44 W& N None, find longest_match () ¥R (i, j, k) ffif5 ali:i+k]
T b[j:j+k], Hralo <= i <= i+k <= ahi JHblo <= j <= j+k <= bhi, ¥T
FRA WX (i, 3, k'), MR L == div, 3 <= 3 WPE, WAk >=
k', i <= i's #AEEYL, TR RRK A, RIEFE a Y e g —A, AT7E a 24
T e BRI A B PEECE, WEREIFE b 24 i e BB —A

>>> s = SequenceMatcher (None, " abcd", "abcd abcd")
>>> g.find_longest_match (0, 5, 0, 9)
Match (a=0, b=4, size=5)
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WERROE T disjunk, P54 EIAR N2 55— D DUFCER , (EUNE I SR Ve B Ay B3R e R Y
PR AJERRE () VEFECPT SR T HR RS A REHY % X RRSE R XA & PERLhE
Wk, BRAEFRER B OCR IR 454 7 R PLFECA 4R -

XIES 2 HiIH RG], (AR ST BR . XK IE ' abed! HIESE ANFIIKER
' abcd' FVCHL. MM AR PAVCHED Tabed', I HZVCESE —ANFI R AR P abed! :

>>> s = SequenceMatcher (lambda x: x==" ", " abcd", "abcd abcd")
>>> s.find_longest_match (0, 5, 0, 9)
Match (a=1, b=0, size=4)

SRR BT, s ERHR ] (alo, blo, 0),

W VERFR B —Anamed tuple Match (a, b, size).

get_matching_blocks ()
ﬁlﬁlﬁfﬁﬂﬁiﬁﬂﬁﬂ%f?ﬂmgﬁéﬁﬂ% M= HWELR (4, 3, n), HEXH
ali:i+n] == b[j:J+nl, Xﬁhgmfﬂi”’l$ﬂj$ﬁ BIGHES

F}:ﬁ/\—méﬂ}ﬂ?ﬁu, /ﬁéﬁjﬂ len(a), len(b), 0). E&M—n == 0 =J04. W
R, 3, n) M, ', n ZE%E@J%%EMBQBE@EE?E, HIEEARRYFPRE—1T=
Jedl, MW i+n < i E‘Z j+n < j'; PempiEid, AHARAY = e B IR AR AR A S

>>> 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 ()
R EEA TR a 2258 b /Y S TSR, HATTHMIEAN (tag, 11, 12, 31, 32). TE%
—MIC 11 == J1 == 0, MAEHRIITHY il SFTR—Aocdny 2, I+ H jI W% Tr—1
JEHY j2.

tag (ENFAFHY, A& SO

& ax
"replace' | a[il1:i2] WH b[j1:52] Bk,
'delete' | alil:i2]) Wbk, WHEBTEHIENLT 31 == j2.
'insert' blj1:92] WiEAR alil:i1]. WHHEEENRET i1 == 12,
'equal’ alil:i2] == b[j1:32] WDFIFIIAMED.
Bl
>>> a = "gabxcd"
>>> b = "abycdf"
>>> s = SequenceMatcher (None, a, b)
>>> for tag, i1, i2, j1, j2 in s.get_opcodes|():
print (' al : 1 ——> Db : ] -——> '.format (
. tag, 11, i2, 3j1, Jj2, alil:12], b[j1:321))
delete al0:1] ——> b[0:0] 'q' > !
equal af[l:3] ——> b[0:2] 'ab' ——> 'ab'
replace al3:4] -——> b[2:3] x> Ty
equal al4:6] ——> b[3:5] 'ed' ——> 'cd!
insert a[6:6] ——> b[5:6] Yo——> T f!

get_grouped_opcodes (n=3)
RE— A RZ n 17 1N 4 E R generator

Mget_opcodes () FriR BT, BT SR I B0/ N S R BRI e A S 51 i o DX 3o
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X HILE get_opcodes () MIFA% IR A .

ratio ()

AR [l —AEUETER [0, 1 A9 S8R P BRI DL

Hor T 2PN FS e R B SRR, MOZILRCRYECE, B 2.0¥M/ T, STER AR P75 58 4
[ Z(EA 1.0, WERPE AN 0.0,

W get_matching blocks () B get_opcodes () MALL WM EzE IR, FiL
TSN TR REE TS quick_ratio () B{real quick_ratio () FIRE—A FFH.

quick_ratio ()
AP PR [l — A ratio () By RS,

real_quick_ratio()

JEE PR Al — A~ ratio () RS
X = A (0] PEE P 23 o A S Y B R O YR AT BE R T [ B G B2 R T 4 R OR —RER S5, H2

quick_ratio() Ml real_quick_ratio() MESZE/V5 ratio () —FEK:
>>> s = SequenceMatcher (None, "abcd", "bcde")

>>> s.ratio()

0.75

>>> s.quick_ratio()

0.75

>>> s.real_qguick_ratio()

1.0

6.3.2 SequenceMatcher Bl

PATR /R BILLB AP AT A, R A ol il

>>> s = SequenceMatcher (lambda x: x == " ",
"private Thread currentThread;",
"private volatile Thread currentThread;")

ratio () aR[El—A~ [0, 1] LR AR LA APPSR RIER B . RIS, ratio () {HHEIE 0.6 HLEWER
BTSN ZE AL RAERCA :

>>> print (round(s.ratio(), 3))
0.866

QR FO A e S AR PEFCAY O BB, W) get _matching_blocks () BRI f#:

>>> for block in s.get_matching_blocks() :

C. print ("al ] and b ] match for elements" $ block)
al[0] and b[0] match for 8 elements

al8] and b[17] match for 21 elements

al29] and b[38] match for 0 elements

WER get_matching_blocks () BMAEJG—MIC4LER AT A (len(a), len(b), 0), X
R RIER (TLRHTCREE) S 0 FME—F5iL.

USRS BERLE AR5 — NP SR R AN 41, nTPAfE get_opcodes ():

>>> for opcode in s.get_opcodes() :
Ce . print (" al : 1 bl : 1" % opcode)
equal af[0:8] b[0:8]

(continues on next page)
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insert af[8:8] b[8:17]
equal al8:29] b[17:38]

hz=%4:
o BB get_close_matches () BREUE/R T W T SequenceMat cher ¥4 7 &) B A AL SR A
A A ThEE.
 ffifl SequenceMatcher ¥/NE FIRY 18 2 A2 7 42 .

6.3.3 Differ Y&

WYEE DL ffer IS B ANRIER Ie/hZEsr . MR, S/NERAEEEEREER, FAEMS AR
AT RER Ly, AL R A=A AR R 100 TR VCHD . K5 [R5 S IR A L VTR PR B T — S e, X
/R R A R ZE 5 A .
Differ JERA XM AR -
class difflib.Differ (linejunk=None, charjunk=None)
Ak K FIES linejunk F charjunk 52433 8K AL (BCH None):
linejunk: 1232 BN FAFERAE A SRR, WERH B AT SR R B B . BRIAMEN None, EWEE
WA AT XA R BIIRAT -
charjunk: ¥ BAFRF (KN 1 IFRFE) EASERE, QR HCABR AR B B, BRA
>k None, FEME A FMFEIF PN BT
33K 4 357 3 ok Y% oK BT P A R 2 R PR ECEE E, O BN & 5 BUE A 2 RATBUF AT A . 3 ]
£ find_longest_match () Ji¥EW isjunk TE S WA T RS
Differ NG ZML— A RPTFRME R (g E) -
compare (a, b)
WA ATALR ), IR e (— BT snFsl) .

BEAS P8 b WAL B — A A AT AF &5 8 1 BRAT AT ER . KRR B P 81 AT DA 0 SOPE R 4
Wreadlines () J5yEARPH. P AL A0 3G B A RE th DABAT A7 45 R A9 747 5 M B, W AT 3
RN R writelines () JIIRERETEIR .

6.3.4 Differ ;x4

Ve 0 LA BESCAS o 1 JedR AT B SOA R DA T 45 R 11 BA T2 AR SR A IR P 31 (R B4 1 2t o] DA ot
SCAFZEXTAY) readlines () FERIREL) :

>>> 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]

'\D'

>>> text2 = '''! 1. Beautiful is better than ugly.
3. Simple is better than complex.
4. Complicated is better than complex.

(continues on next page)
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FEH LR

5. Flat is better than nested.
""" .splitlines (keepends=True)

HR ORI B —> Differ X4 :

>>> d = Differ ()

EHEREAELGMED £ fer SFRIFRAT AME AREOR 38 “Bi¥” f7RIFAF. S W Dirrer () HrEes
L.
wJE, TATHEFAF):

>>> result = list (d.compare (textl, text2))

result B NPT, IEFRATRHSELFTEI Ok :

>>> 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? e e /\\nl’

'+ 4. Complicated is better than complex.\n',
' ++++ “\n',

'+ 5. Flat is better than nested.\n']

TR B 2247 A HS S R M2 A

>>> import sys
>>> sys.stdout.writelines (result)
1. Beautiful is better than ugly.
2. Explicit is better than implicit.
- 3. Simple is better than complex.
3

+ Simple is better than complex.

? ++

- 4. Complex is better than complicated.
2 A A
+ 4. Complicated is better than complex.
? FH++ A ~
+ 5. Flat is better than nested.

6.3.5 difflib g9&<THEEO

XA SEBIER T Anfar s A difflib SR A RIT diff B TH . BRI STE Python JEL LMt , X
%K Tools/scripts/diff.py.

#!/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.

(continues on next page)

6.3. difflib —1HEZRHNMEITH 125




The Python Library Reference, £[E] 3.6.10rc1

(R —H)

* html: generates side by side comparison with change highlights.

mrn

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 '
'(can use -c and -1 in conjunction) ')
parser.add_argument ('-n', action='store_true', default=False,
help='Produce a ndiff format diff')
parser.add_argument ('-1', '--lines', type=int, default=3,
help='Set number of context lines (default 3)")
parser.add_argument ('fromfile')
parser.add_argument ('tofile')
options = parser.parse_args()

n = options.lines
fromfile = options.fromfile
tofile = options.tofile

fromdate = file_mtime (fromfile)
todate = file_mtime (tofile)
with open (fromfile) as ff:
fromlines = ff.readlines{()
with open(tofile) as tf:
tolines = tf.readlines/()

if options.u:
diff = difflib.unified_diff(fromlines, tolines, fromfile, tofile, fromdate, .
—todate, n=n)
elif options.n:
diff = difflib.ndiff (fromlines, tolines)
elif options.m:
diff = difflib.HtmlDiff () .make_file (fromlines,tolines, fromfile,tofile,
—context=options.c,numlines=n)
else:
diff = difflib.context_diff (fromlines, tolines, fromfile, tofile, fromdate, .
—todate, n=n)

sys.stdout.writelines (diff)

if _ name == '__main__ ':

main ()
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6.4 textwrap —NABIRITSRAE

PRACHES: Lib/textwrap.py

Cextwrap BRI T —SLHHER S, VAT ASE BT THEROY Text irapper. ISR FR B —RiA-
SCARFAFER AT B A TR, PREERBOY A T WA, AR Text wrapper WSEHIE
textwrap.wrap (fext, width=70, **kwargs)
XI text (SEAFER) T BB H SR AT AR AT K I N width ASTEAF . 3R ] AT LS 51
TTRANHIRATAT -
AR KA FESHO W T Text Wrapper BSEHEM:, BAASTRYILT . width ERINHK 70,
WS Textrapper.wrap () T A Xwrap () FTBTEAE R .
textwrap.£ill (fext, width=70, **kwargs)
X} text H A BB TS H B A T, TR I — MR H S T BIE R AR R . £111 () 2 PATIBER
PFE T =0

"\n".Jjoin (wrap (text, ...))

FEREGINE, i1l () ¥ Hwrap () SEEMENKEFSE.
textwrap.shorten (text, width, **kwargs)
Pr&IHFRI L 1 text AFF 25 1Y width,

IR R text RS KE (I EESE SO BN 25A% ) o WCRERBEIE & width W5 IR R 1500
K ZFF RO AR R BIR DA BRI A2 SR Bl placeholder fRIE S width:

>>> textwrap.shorten("Hello world!", width=12)

'Hello world!'

>>> textwrap.shorten("Hello world!", width=11)

'Hello [...]"

>>> textwrap.shorten("Hello world", width=10, placeholder="...")
'Hello...'

A RE ) % S N N T Textrapper WY SE PR JE M, B AR W R X EH W E SUATE
W A& A TextWrapper Wfill() R EZ H & ¥ 37 &, It ¥k AFtabsize, expand_ tabs,
drop_whitespace fMlreplace_whitespace BB A LR

3.4 JUBTMA.

textwrap.dedent (fext)

Pl text Hdsg—ATHOALATA ) BT 28 25 A4 o
AT DA RS IR =5 5 AP R AT ZE M A%, TS SRTEIRAY op B R i X

THEE B R M SRR RS AT, HENIEARSE: AT MAT " hello" fil "\thello" &
SRR B AR 2825 A

Bn

def test():
# end first line with \ to avoid the empty line!
s = """\
hello
world

(continues on next page)
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T

print (repr(s)) # prints ' hello\n world\n !
print (repr (dedent (s))) # prints 'hello\n world\n'

textwrap.indent (fext, prefix, predicate=None)

Ff prefix TINE] text Wik @A THIF 3k

BV text .splitlines (True) EXATHTIR .

ERINEOLT, prefix SR MEITAE AR R E AT (BRI T85.1 A7) HmfT.
Biltn

>>> s = 'hello\n\n \nworld'
>>> indent (s, ' ")
' hello\n\n \n world'

ALY predicate Z4 T FI Rz IR LEATZ 4 0k BUAN, 7T DAMRZE 5y #b ok 2547 80UV 28 AR A TS N
prefix:

>>> print (indent (s, '+ ', lambda line: True))
+ hello

+
+
+ world

3.3 BUBTIA.

wrap (), £i11 () flshorten () WAEM T X NBIE—A TextWrapper SLHIIFAER B BEA T %
SHIAREER, BT EM Hwrap () F/EEi11 () RAEF 2 SCRFERFR N RV, SI8REC
B TextWrapper MR RESEA R

AP A AL O E B AT, AR IEF RN E T G KR UE S EER SR, BR
JETextWrapper.break_long words # NIRIE.

class textwrap.TextWrapper (**kwargs)

TextiWrapper MIEAHEZ Z RN KBTS B RBTSEIN—%0ENE, i

wrapper = TextWrapper (initial_indent="* ")
AT

wrapper = TextWrapper ()
wrapper.initial_indent = "* "

PRATLAZ B M I Textwrapper XA, F HARM R ATEE 1393 1) 6 o 1% 1) S 3 g 1R R A A
B B AT

TextWrapper WSEBIEYE (VARSI X EFSE) WTFFR:

width
(BRIN: 70) HEMIATHBRRAT R EE . HERA AT K T width (A, TextWrapper
ERERIEBCA KT wide h DRI AT .

expand_tabs

CERIN: True) WNACNEAE, W rext FTA B I RAFRHE text 1) expandtabs () AP RANZH

V2%

Fo
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tabsize
(BRIN: 8) Mexpand _tabs HEAH, W rext A I HIRIFRY AT EZAN 2, HAKER
PR 24 B A RN RE A 1 R E L

3.3 BOBTIMA.

replace_whitespace
(default: True) WK B, ERIRAY LIS . HEMATZ R, wrap () JIIERHEEA 2 1 PR
BN AN A% s PRI A FAFAR : 3, 80T, T ECHIR, 2EATAIEI A (N e\n\ v\ N "),

ffill): WRexpand_tabs HRfEHreplace whitespace HEAH, HMNHIRAHPEHHA
Mg, XS HRFY R R .

ffilE): R replace_whitespace MBAE, TE—FTHIH A4 AT REH A TR S BB I o
B, SCARRNY (fflstr.splitlines () BEMUTTTE) Prar WETEIT 0 BT A SHAT .

drop_whitespace
BRIA: True) WERNEAM, B—FTILARBRZ A7 (TERRZ G, itz n) SmEFH. A
T BUKIT L1 2 B P AR QRS A AR AT RS B P AP AN S B 5. AR B S 2 T4 5
TAEAT, WZEATREF.

initial_indent
(BRI ) SFBCAS IR A St T N AR SR — 1T PR . HRIEXPOT AR TR,
R LR S & il

subsequent_indent

(default: ' ") PRSI BN BE A 4474 IR NERE AT IT T FA R . HRESYOTAR
AT A T

fix_sentence_endings
(BN False) WM AFUH, TextWrapper PRkl m) 145 R 6 0 A 1L B2 LAG BF =S
FEAF A B o X000 28 S8R (1) SCAO R LA A TR 2k e . (H2, M PRSI A e BR
N TE R A/ NG FRIMFAF L, v B A, RS B, &
JEPA—AZAREE R . AR 02— B I KA AU SeAR ) [Dr

’[...] Dr. Frankenstein's monster [...]

FIPAR SCA ) [ Spot.

’[...] See Spot. See Spot run [...]

fix_sentence_endings BRI RHERH.

HI T A A SR T string. lowercase R#fiE /NFGFRE”, PAKZIETE ) A5 A M
AR BRALT R AT AT, PRI R 3 TSR

break_long_words
(BRI True) AR EME, WK SIS wideh i BRI TF AMRIEA TR K EEAR it wideh,
WA BE, KPR LI, FMHEATR KT RSB wideh, (R BRIRRE B sl
AT, DR wideh BB )

break_on_hyphens
(BRIA: True) AR ELME, FRRIEICER B E RAE 2 AR G IE P25 A ST,
FOBRAE, WA 2 AR 2PN GBI W T OB, (RN SRR SEAN A 22 B0 I 1) B ] )
Wbk break _long words BWABIE. ZBIBAKIBRIAT A S FLVFI TFAF A T T4 1 B .
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max_lines
(ERIA: None) UIHA N None, W N i 2 L& max_lines 17, -8 placeholder A4
WA TR

3.4 BT

placeholder
(BRI L. 1) SCASRAE i SO BB I AR SCAR AR R
3.4 OB

TextWrapper ibfRME T —AHITIR, ROTHRIUZHHFEHEREC

wrap (fext)
X text (FAFHY) FPHYERANBLT B S AT AR AT R R Sy wi dth NP, BT H BA T iy
A Textwrapper SCPIRSLHEIE. R0 gk BAT4URM R, TRARATAT . WA A5
BATH RSP R BRI, R ] 2551 2

£ill (text)
X text W BB Y B B0 TR 6 S Bk 1 S T BT I BRI AR R

6.5 unicodedata —Unicode HiERE

This module provides access to the Unicode Character Database (UCD) which defines character properties for all Unicode
characters. The data contained in this database is compiled from the UCD version 9.0.0.

The module uses the same names and symbols as defined by Unicode Standard Annex #44, | Unicode Character Database |
. It defines the following functions:

unicodedata.lookup (name)
HARAR TR WEPRIE RA R E LRI T, WOR AN F4F. REAHRE], WreyError
51 %
3.3 JUHEAE: CRINXT A AR BN g T 1 SR

unicodedata.name (chr[, default] )
B[] 73 L 45 74T chr (A FRVE D FAF e e R B & A FR, WK 8] default . MR VA 4,
MvalueError #5]|% .

unicodedata.decimal (chr[, default] )
RS BEAEFAF chr 1T BERIMELVE AL IR & SCGXAERIE, W W] default , QNASA 4,
MvalueError #5|% .

unicodedata.digit (chr[, default] )
R B3 PG AT chr WECFAEVE AR WREA & SCGXFERYE, TR ] default , WA 45,
WvalueError #5% .

unicodedata.numeric (chr[, default])
W& [l 3 P48 AT chr WRUEAE i S 2R & S ARRME, MR 8] default , WRBA 4,
MvalueError #5|% .

unicodedata.category (chr)
BRI ECA AT chr R IR RN EAF R
unicodedata.bidirectional (chr)

R BEEE TAF chr BORUE M P AR o QPR E LI, R o] S 545 3

! http://www.unicode.org/Public/9.0.0/ucd/NameAliases. txt
2 http://www.unicode.org/Public/9.0.0/ucd/NamedSequences. txt
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unicodedata.combining (chr)
RS BLLS FAF chr LA A ZEVE R, QR LA A28, aRME o .
unicodedata.east_asian_width (chr)
RIS BLL AT chr BRI SEFEVE AT ER
unicodedata.mirrored (chr)
R EELE AT chr SR SR BEEL . AR AR SCA PR “Bifg” F4F, WhRE 1, &
MR = O .
unicodedata.decomposition (chr)
R ELETFAF chr WIFAF 5 FRIGHE A A o SRR SRS, DU o] 25 E A7 R
unicodedata.normalize (form, unistr)
3B 5] Unicode ZE4FER unistr [FIE#IER form o form WA %UE S TNECJ], TNFKCJ. [NFDJ] I [NFKDJ.,

Unicode #Rif 3T A0 SE U A A M 48 8507 7 S LT Unicode “FAFER Y45 A AL TE X . 7E Unicode
o, ATPAPAR T RFREZNFERF. BN, F4F U+00C7 (4745 CEDILLA f#) LATIN CAPITAL LETTER
C) WuPLFR 551 U+0043 (LATIN CAPITAL LETTER C ) U+0327 (COMBINING CEDILLA ),
KFEANTRF, AWAERER: EMERX CHIEMENX D . EMERX D (NFD) MR HITES#®,
HR A FAFREAR R AR . IEMIER C (NFC) g5e HALE i, AR5 FHRAAGTH AT
B TR PAIE A, I AT AR A A AE . FE Unicode Hr, SCRpHREMEFAF, X L8
FARE S A G —. B, U+2160 (ROMAN NUMERAL ONE) 5 U+0049 (LATIN CAPITAL
LETTERI) 5¢4AH[F. {H/2&, Unicode e SEA FEIFHE (FlA0 gb2312 ) AYFEEME:.

IEMJESC KD (NFKD) 57 A A, R FCAE M g e A A M 4% . IERE X KC (NFKC)
BN ARAE D, R

HI {51~ unicode FAFERPE I HABEFBRAMF, R —DRAHEFRMD—DEA, W
BT RETCIEAMEE
BEAh, ZBHLREE T AR A

unicodedata.unidata_version

AR P 1 £ Unicode 508 R A iRAS o

unicodedata.ued_3_2_0
B RABHRAAARFE I ERIRTS, EX T HE MR E AR Unicode $dfa % (411 IDNA ) 1
MEER, U] Unicode %idfi ZE A 3.2 .

il

>>> 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
lLu'
>>> unicodedata.bidirectional ('\u0660') # 'A'rabic, 'N'umber
'AN'
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)

6.6 stringprep —EABGMFFEINFZ

PRACHS: Lib/stringprep.py

TERR R B SY) (BIANE0L4 ), SEHR BRI RS (M4 ) . XA B BT AT RE SR
%?E”\LH%EEE’JKIEL BIAZR X KNG SESE . A I n] RERE ZER B ARSI “AlTEY 54541
RFC 3454 5% SCTAERFFM ML T Unicode “FAFHREY “Pife” 1. fERFATHREL LR 2R, BNk
P AT, Z IR TR AR MARHEIE R . % RFC 5 LT —R5FA%, S AT AL & Rk T i
o BARCELAUE SO #AE, stringprep AR HA N R BLE W4 . stringprep
BL B — Bl 752 nameprep, BEH T EFR LA

Bitkstringprep (UATF T3k H RFC 3454 {YFA% . 1 TX SE QR FAR IR F 7R N 7 M i) 0 & AR 8 b
K, GBERAEN TR T Unicode 78R4 . I MERAR By i YA )2 ] mkstringprep. py THAMH),

As a result, these tables are exposed as functions, not as data structures. There are two kinds of tables in the RFC: sets
and mappings. For a set, st ringprep provides the [ characteristic function| , i.e. a function that returns true if the
parameter is part of the set. For mappings, it provides the mapping function: given the key, it returns the associated value.
Below is a list of all functions available in the module.

stringprep.in_table_al (code)
5 code 275 & tableA.1 (Unicode 3.2 H AL L) o

stringprep.in_table_bl (code)
Wi code /&7 JE T tableB.1 GE W2 ().

stringprep.map_table_b2 (code)

i [] code {45 tableB.2 (it NFKC i i} 1 K/ NG HARMLT) BT i 1E

stringprep.map_table_b3 (code)
R[] code fiHh tableB.3 (A FfFE IEARAL B R/ NG I B WL BT AY(HE -

stringprep.in_table_c1l1 (code)
T code 1275 & T tableC.1.1 (ASCII 25 FI4F)

stringprep.in_table_c12 (code)
i€ code 275 )& T tableC.1.2 (F ASCII 25 HF4F) .

stringprep.in_table_cll_c12 (code)
W€ code B15J@T tableC.1 (BFEHFAT, C.1.1 #1 C.1.2 {[YH4).

stringprep.in_table_c21 (code)
i code 275 )& T tableC.2.1 (ASCI & #1F4F).

stringprep.in_table_c22 (code)
5 code 1275 )& T tableC.2.2 (I ASCII ] F45) .

stringprep.in_table_c21_c22 (code)
7€ code 215 & T tableC.2 (35 HIF4F, C2.1 #1 C.2.2 BFF4E),

stringprep.in_table_c3 (code)
T 5E code 7245 & T tableC.3 (FAHH ).

stringprep.in_table_c4 (code)
W5 code 7215 J@ T tableC.4 HEFAFRSAL) o
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stringprep.in_table_c5 (code)
i€ code 7215 J& T tableC.5 (D).

stringprep.in_table_c6 (code)
i3 code J215 & T tableC.6 (A HI T-41 A

stringprep.in_table_c7 (code)
i5E code 275 @ T tableC.7 ORI THIERR) .

stringprep.in_table_c8 (code)

i€ code 7275 )@ T tableC.8 (& B/R @I E FH)-

stringprep.in_table_c9 (code)
i€ code 215 )& T tableC.9 (FRILFERF).

stringprep.in_table_d1 (code)
i€ code 2@ T tableD.1 Gl XU @1 TR] 50 TAL] HF4F).

stringprep.in_table_d2 (code)
5 code ;275 J@ T tableD.2 (iAW JE@M: TL]) MFFH.

6.7 readline —GNU readline 0

readline BEHEE LT VL J5 A Python RS 52 MURI B/ 5 A S SO A BR &S RSB m] DAL G
Bl I SRR H SR T 58 Python AR IRAT r 1 complet er MU o f I MBLHIEAT Y B E 2[RI i
Wi R Y AL AR R AT LA N B i nput () BREERBEIER A .

f#[F): The underlying Readline library API may be implemented by the 1ibedit library instead of GNU readline.
On MacOS X the readl ine module detects which library is being used at run time.

libedit Fr HAECLE CFS5 GNU readline ARl WERAREAERE 8RB & AR 0] DAFE readline.
_ doc__ HREMISCA [libedit | 3#[X 4 GNU readline F1 libedit .,

Readline keybindings may be configured via an initialization file, typically . inputrc in your home directory. See
Readline Init File in the GNU Readline manual for information about the format and allowable constructs of that file, and
the capabilities of the Readline library in general.

6.7.1 #E{L3
T RS R SO P AT

readline.parse_and_bind (string)

PATAE string ZECH BRI WIIRICAT . BB ST IRIZ ) r1_parse_and_bind ().

readline.read_init_file ([ﬁlename] )
AT —> readline HI AL ST BRI SCHE 44 0 e 3 BT 66 1 09 SCAE 440 G ol K & 0 T IR I P Y

rl _read_init_file ().,

6.7.2 ITTEHEKX
TR AT SR X A
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readline.get_line_buffer ()

R AT R A BT A A ORJZ Y r1_line_buffer),

readline.insert_text (string)
BESCAEALTZ 0 XA M B AR LB RS RZ R r1_insert_text (), {HRZNEH
AR [ o

readline.redisplay ()

R i 04 SN DA SR T b DX 2 BT N 2 BRI IRZ Y r1_redisplay () o

6.7.3 Fse3fF
BB AT S SO A

readline.read_history_file([ﬁkname])
A readline [ O 3CHF, FRFHASMEI DT 502 BOASCHFAA ~/  history. HEKESTIAIIRR
FEHH read_history ().

readline.write_history_file([ﬁkname])
I3 0B HAR A7 readline [y s SCHF, BERAEMTIA SCMF. BROASCHFA4 0 ~/ - history, MERELS]
JREFE T write_history ().

readline.append_history_file(neknwnm[hﬁkname])
K51 529 MY T nelements TRESINEN P72 30 BOASCAF 40 ~/ . history. SUFLHIEAFAE. IEER
BAVAMIRIZ ) append_history () o MR Y Python % tali A S FF L) AEAY 2 AR IS 4
SATAE.

3.5 BUHTMA.

readline.get_history_length ()

readline.set_history_length (length)
e R (] 7 R A B S SO AT L. write history file () PRSI R YRR PR H )
history_truncate_file () PAfEIZ(EARBIT L. FUEREWRE AR DT s SO

6.7.4 HERFIFE
PATR R SAE 4R P 29 35 E A

readline.clear_history ()
HERAEII . MR BV 2R clear_history () . It Python pRE{X Y Python #it Uiy f 5
Fr LD RERY PERRAN I A AP AE

readline.get_current_history_length ()
AR [0 7 SRR R (WA Toet_history length (), JE# iR BIRHEE AL 8300
R KA TR )

readline.get_history_item (index)

W75 Ry index )T A H B M BN K HIFS N —IF MG, o€ Ko U8 IR E P
history_get (),

readline.remove_history_item (pos)

MBS g) e R B g E L B R s H e AR H BN FIT M. IR B2 R 2 E R

remove_history ().

readline.replace_history_item (pos, line)
Frg e LB L Py sk BB N lineo 25 H L E M FIF IR 00 ok B & 0 R Z % i

replace_history_entry ().,
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readline.add_history (line)

A line FME P LK, AT EATMAR AT, WREERHIRZE P add_history ().

readline.set_auto_history (enabled)
Je S 24 iE i readline BEHUGH AR H 3] add_history () . enabled Z4N F—AH/R1EH, 4
HoNEEE R EBI R, MHCABREREE N A gh s .

3.6 BUHTIA.

CPython implementation detail: Auto history is enabled by default, and changes to this do not persist across
multiple sessions.

6.7.5 Bahs¥F

readline.set_startup_hook ( [function] )
WEBBIRIRZ RN r1_startup_hook [M P A& I KR &L WIERIEE T function, EFFHPINE
BT TR AR IR ECN None, ARATE 2 AR BCRFBRE IR . #4T BRACISAE readline T EEE—A>
PR B Z BN S HOt R .

readline.set_pre_input_hook ( [function])
WEBBRIKZEER rl_pre_input_hook [T A8 A s . ARIGE T function, EXFHE
VER S TR ARAIEECN None , (EATE 2R KBRS R . )7 BRBCRHTETT BN S — MR {E
B2 J5 . readline IR BEHU A FATZ HIATT S EHAA N - R Python Hif Ui A SCHF LT E
FR R RRAR I A AP A

6.7.6 Completion

PATR BRI RS B s SCER A b 42 eR R SE AT ¢ Xl (T Tab SEIEATHRAE, REWSHR ST H SAb A IEAE
AR BUANE 0L, Readline (8B N Hi rlcompleter Ferh 42 H AR fEREAR K Python ARiHAT. 4N
Rreadline BHEWLA H E LAHMERREOR BN, WIFG BB E AN A ) B3R 73 PR AT -
readline.set_completer ( [function] )
BCE R A bR WIRARTE T function, ERFBUIERIIANEREG AREWEHCN None, fEE
RN R AR IR . AN R B E AN function (text, state), Hitstate 0,1, 2,
o BLAEHR BN EEPATAE . ERIR [T —ANPA text TR H R AN S A

T AN RO B R 45 IR 2 R r1_completion_matches () [ entry_func [nl# R E0R % 2
P text FHEREFEATIEZED r1_attempted_completion_function FIVHEREE —TES,

readline.get_completer ()

AR R AL, AR BOA BEEAN 2 R EUWIR [1] None,
readline.get_completion_type ()
PRPUETES b2 AL, IR R IRZ R Y rl_completion_type B AR N —PEEORIA .
readline.get_begidx ()
readline.get_endidx ()
OB A & BN RS X ®F S RS R EE T
rl_attempted_completion_function [WJEERELN start F end S5,
readline.set_completer_delims (string)
readline.get_completer_delims ()
BCE BRI FRR A PR AT . AT FRAFAIE T 25 A S BRI R T IR AN G R AL (CRb4xdil) . kst
RS iJEREFER) r1_completer_word_break_characters 28,

readline.set_completion_display matches_hook ( [function ] )

B SRS bR b & R R R WOR AR SE T function, B RF B AR B B9 b 4 R R B R
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B WS None, (EMEZEMAHEEREIFHER KR, KRS RERERIKZEEN
rl_completion_display_matches_hook [HH K%, #M4 BN KA S 766 R 355 /s VE AR I
IFPA function (substitution, [matches], longest_match_length) B BEH .

6.7.7 =HI

PA R 7R B8R T WM i F readline fER A J7 S0 BEBUE B A BRECE B sh s MR P EHRE RS R .
python_history WP CF. DA AASE & MY 24 7E 22 B 2515 #A 8] A FH P i%) PYTHONSTARTUP U H Bl
7.

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)

AR 2 Fr b 257E Python i2471T &2 HALET H 83217 (3 W Readline configuration).
PAR /R SE B T [RIRER H AR, (R I S s b 5 5 05 SOk SC R 1 R R B 20

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)

PAR /RGP BT code. InteractiveConsole ZEPAS I R ARIF/IRE .

import atexit
import code
import os
import readline

class HistoryConsole (code.InteractiveConsole):
def _ init_ (self, locals=None, filename="<console>",
histfile=os.path.expanduser ("~/.console-history")):

(continues on next page)
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(R —H)

code.InteractiveConsole._ _init_ (self, locals, filename)
self.init_history(histfile)

def init_history(self, histfile):
readline.parse_and_bind("tab: complete™)
if hasattr (readline, "read_history_file"):
try:
readline.read_history_file(histfile)
except FileNotFoundError:
pass
atexit.register(self.save_history, histfile)

def save_history(self, histfile):
readline.set_history_length(1000)
readline.write_history_file (histfile)

6.8 rlcompleter —GNU readline %2 H

PRACHES: Lib/rlcompleter.py

rlcompeleter i khaA R Python ARiRAF RIS T E LT — &M T readline BEHLH A R AL

2 AR AE A W] i readline B Unix -5 85 A, —1 Completer SLBIRFHE H 2h 818 HER
complete () FYEWIXE N readline BIAMERS.

il

>>> import rlcompleter

>>> import readline

>>> readline.parse_and_bind("tab: complete™)
>>> readline. <TAB PRESSED>

readline._ _doc_ readline.get_line_buffer( readline.read_init_file(
readline.__ file_ readline.insert_text ( readline.set_completer (
readline._ _name_ readline.parse_and_bind(

>>> readline.

rlcompleter fHE A T Python f) X2 HAFM R ITAY. BRE Python @il i) —s #EIHETT, X MEHL L
2 H a5 A HE & (2 W Readline configuration),

FER A readline B, UBRHUE Y Completer AN AT A & XATH.

6.8.1 Completer 35
Completer X} 5 HA PAF 7 A:

Completer.complete (fext, state)

K text IR [B] 55 state TAME .

WERFEE W text NG EFAF ("), BRRSEYH__main
Tkeyword Bisk) BrE LA FRHITENE o

WA WA ENBRPITEH, BRe R REE RSG50 MR A= E W m) (RECR
SPORME, (HERTPAERSXS __getattr_ () MAM), Jr#ddir () BREORICERIA TR TEXTH
ARG A G | K AT St A R . S ERAL BRI IR [ None

,builtins PR K4EF (E X
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AREN BRI 7 — Lo — UE AR EA IR S B A Kk R RR A AR, RS SO
AR ZE B KAHRAE, FAEM KT 4

Tﬁ%ﬁ%j&$i$%ﬁ%%mﬂﬁﬁmAWH%§%:#ﬂ%ﬁ(%wm)ﬁ%ﬁ:#ﬂﬁ%(%
WMdifflib ),

Ak, 2% Python 1P — I B AL A SO = 4] /5 7 & A bytes, bytearray, memoryview .

7.1 struct —EFTHBRMFZHITEH ZHFEIE

PACHS:  Lib/struct.py

AR H AT PASAET Python {1 DA Python by tes X R FRRMT C G518 Z A FEH . 3% W] DA I of b BRAEAif HE SC
A B AN I 2% 1 1 S LR R AR I — R e . B AL T A AR C S5 RRE R IR DA K S
Python (B[R A ] FE 46 o

ffill): BOAREOLT, FTE4E C S5 MM ER S S IRE 7 1 AR TP Jeit) C RAURFFIER T 555 M)
o, XIFFAEMP OB ESBNATLTE . PEREIFT A H AR R RET RE N 7T B SR C 45 H7E A7
WA R 58 4 — 2. BLARBEF- 6 S A B A X sl e U e 7Y, 381 standard K/NVRIXEFF A
& native R/NIXIFF: BB W F 7T, Ko Fert 7 X

Flbstruct EREL (PAMStruct IT7R) %A buffer 2. XGRS T bufferobjects F-4 L H 1
dOR MBS SRS . HT I H R BRE WRE N bytes Mlbytearray, HiFZ HAT RN 71744
ARSI T Genb il ML EATTCHRAIMA by tes MR il B Al s i 7e .

711 ERFISE
AR E SCT R 91 i AR
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exception struct.error
DAL E TR RIS HBEO — MR R 5 B AT

struct.pack (fmt, viI, v2,...)
Return a bytes object containing the values v/, v2, ---packed according to the format string fmz. The arguments
must match the values required by the format exactly.

struct .pack_into (fmt, buffer, offset, vi, v2, ...)
Pack the values vi, v2, ---according to the format string fmt and write the packed bytes into the writable buffer
buffer starting at position offset. Note that offset is a required argument.

struct .unpack (fmt, buffer)
Unpack from the buffer buffer (presumably packed by pack (fmt, ...)) according to the format string fimt.
The result is a tuple even if it contains exactly one item. The buffer’ s size in bytes must match the size required
by the format, as reflected by calcsize ().

struct .unpack_£from (fmt, buffer, offset=0)
Unpack from buffer starting at position offset, according to the format string fimz. The result is a tuple even if it
contains exactly one item. The buffer’ s size in bytes, minus offset, must be at least the size required by the format,
asreflected by calcsize ().

struct.iter_unpack (fint, buffer)
Iteratively unpack from the buffer buffer according to the format string fmt. 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 ().

BRUCE AR A — U S A H TR R e 4L
3.4 BT

struct.calesize (fmr)
Return the size of the struct (and hence of the bytes object produced by pack (fmt, ...)) corresponding to
the format string fmz.

7.1.2 X FHER

RS AF R R T RAEST AN G R I S UV SR O ML o AT 8 1 48 S B T e/ L B R B A 4% X7
T . AN, AT UREER AT ORI T I, R ARt o K.

FHIRFE, X/MOHFHR

BOAROLT . C RBDNLER ARG S T W20, FFAE B i B BOE Ty g AT IE M 57 (R4
C Gk A ALIN ) o

i, MR TR, PR RS — DA TR TEERA 7 TF . /N5 Ir

FH | FUIRF K HFAX
@ F S | R
= F R T FRifE 7
< /N it oG
> N FrifE o
! Mz (= Ki) | brifE G

MR PRz —, MEER Ter .
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AHLFAT T 7T RE R R BOR /D, B T FHLRGEM A . B4, Intel x86 FI AMD64 (x86-64) /2 /)N
4; Motorola 68000 F1 PowerPC G5 2K iifif#); ARM FI Intel Itanium H A A #5007 (A0 ) « 508
sys.byteorder R EMRHI RGFIMUT -

AHUR/ IS T T7 52 C i) sizeof FhslORMER . XS SR TFITMIFHLEE
PR/ MU T RS TAT i S 046 X F 45 w7 P YR
TR e A= ZIARKG] ASERE LT, (G RN 5T SR AR ALY o
R U B A AR ERRAA AT R 485 W2 R mide s/ N B w1 AR
B A 207 B E EANL T T GREI T 00 ) s W IERRIEREOE < 30>
(EVfig :

(1) EFEHATEELETH A Z R H SN AR BN S C g4 i H AR .

@) M HAEAPIINFIRFF I /) <], T>0, =] ,and T!] BEARSTRIAEAESE.

(3) HAFEER B AR AT 5 BIAF A B AR TR K, AR I EE TR B E LR, &
AT,

BAFH

AR EATONT & X C Al Python {2 [0 4 HLAR i AR BEHU M ST IR . FRUER/N B2
BRI MR AT FORM EAT RN L MR DA 1<, > = 2k
Bo BERATUR/NG, TR N TSR &

%X | CType Python &I FREXD | FfE

X TRy B

c char KEN T | ]

b signed char AL 1 (D,(3)
B unsigned char R 1 (3)

? _Bool bool 1 @))

h short L 2 (3)

H unsigned short AL 2 (3)

i int A 4 (3)

I unsigned int S 4 (3)

1 long A 4 (3)

L unsigned long R 4 (3)

q long long AL 8 (2),(3)
0 unsigned long long | ¥ 8 (2), (3)
n ssize_t R “4)

N size_t BN “4)

e @) float 2 (5)

f float float 4 5)

d double float 8 &)

s char[] TR

p char[] FTER

P void * B (6)

3.3 MRCESE: SEINTXF n AN AR S
3.6 CESE: U TR e ARSI .
([EIf

71. struct —RFNRBIRATEHZEFIEIE 14
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(1) "2 FEARASA R T C99 5 i _Bool AU, AIRMACAURTIH, W char KB, FEARERGT,
EEEN TR,

(2) The 'g"' and 'Q"' conversion codes are available in native mode only if the platform C compiler supports C Long
long, or, on Windows, ___int 64. They are always available in standard modes.

3) YU H TR T O — RO, WSRO A __index_ () J7ik, WSTEITH
Z BT I IR SR — A

3.2 RS AR __index_ () JriASE 3.2 ARAUHIHIERIE

@) "n' Fl N BRSO AR/ GREEBOASE e FAUFFAF) o XTARERA, ARAT
DA FH 3 5 PR A B2 FH A A A H At B s 5

G) MT £, rd Ml e B T ERTERE A IEEE 754 binary32, binary64 5§ binary16 k&=, (47
X rEr, a5 te), JoiRV-E M AR SR

(©) P ARK TS AT IT A GREE AN e FWIFFAF) . FAMFFAF =" ik
P ET EHLRGR/ D m s HE T o struct BEHA 2R AR AYLIHER, L 12 AR AT
A

(7) IEEE 754 binary16 [ A5 | RAUZFE IEEE 754 biife 1) 2008 (BT HRHEIAR . BES—AF50L, 5

AFEELAT 11 ASKERENL (PR 10 f7), PTRASE IR R REGEREIFE 6. 1e-05 fil 6.5e+04 2
B ECT . WA A C daitdn) 12308 fE— S MApPLEs b, W LA unsigned short #4174 ,
ARSI TR FsE. E5 R 4ER TR T half-precision floating-point format " f#141%

A Z BT DA B Em S TR filan, A&KEMFE T 4nt 19 X5 "hhhh' SE2HRE

¥ Z B 25 U P A S 2 (ER RO A U245 R T 25 745

X st MR, TSR TR R, TN 24 H A AP AR TG B, 1 10s!

FOR—A N0 F R FEATH, M 10 FoR 10 MFERF ARG TS, WERIAMES 1o XFTITaE,

TR WO Y LW B RS A M A EOR . X TR, SR FET R BN TR e ENE

o AEMEFIRIEDL, ' 0s' DT FE (1M '0c' Fm 0 MFERF) .

S FEECHGE (Y, 1B TR T LY T L LY g o) AT B, R AR

AR Z AN 5| K st ruct .error,

3.0 s AE 3.0 b, BReqa s T EIE M B X &5 kDeprecationWarning i Aj@&struct.

error,

o' WA TS “Pascal FATH” , RIFFRHAE d T8GR 2 1 B KL F 5 Ay ] 28 KR4 HR . BT
PRI AP N TR R 255 HIEU/IME. Z )52 TATHR I 7Y . WL Apack () B F47H
e GETHRER 1), WA FAFERRT count -1 NP RPUAFE. WRFAFHET count-1, NWAIH
A FH ARG EH T count N7, WERN T unpack (), 'p' MAFFFRMHFE count A5, H
IR [ B AT R AN 2 A 255 ST

X2 RFAF, BRI R True MFalse. TEFTREF &M SHRTRAZHEE . AAHLERRE bool &
BFIRIY 0 B0 1 RFATE, ARTAEBELEMR RN True.

BIF

fE): FrA R I E i — & KL AL /AR 55 775K

IT /A =R R At s B
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>>> from struct import *

>>> pack ('hhl', 1, 2, 3)
b'\x00\x01\x00\x02\x00\x00\x00\x03"

>>> unpack ('hhl', b'\x00\x01\x00\x02\x00\x00\x00\x03"')
(1, 2, 3)

>>> calcsize('hhl")

8

AR T B Al i R E NI 20 2 B R A R B — D R oud ok s

>>> 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)

HRE AR T REST AN B, DR S5 R 7 A T R -

>>> pack('ci', b'*', 0x12131415)
b'*\x00\x00\x00\x12\x13\x14\x15"
>>> pack('ic', 0x12131415, b'*")
b'\x12\x13\x14\x15*"

>>> calcsize('ci'")

8

>>> calcsize('ic')

5

PAT X 111001 SEEAER AP MMRAE T, [BUE long 8244% 4 AT i i A 5%

>>> pack ('11h01', 1, 2, 3)
b'\x00\x00\x00\x01\x00\x00\x00\x02\x00\x03\x00\x00"

XA AL INFIAF 5 2 AR A eV T s Ao R/ NI 5 5 2 AN S i HEA TATAT X 55
%

Bitharray #1600 R R4 R BEOR .

Bifllxdrlib $TIAIFAL XDR % .

7.1.3 3%

struct BEHUATE LT AT RE:

class struct.Struct (format)
R[] —AHY Struct X5, B ARG TFATH format ReT AT " JEHIRE . — UMb ATE Struct
XS HR I H DT VA B R AR AR SR st ruct BRBCEARR, PR U7 A7 e L TR Bl 18

N

#{j—»\ R
BG4 Struct XF R SCRFPAR 7 iR

pack (vl, v2,...)
M Fpack () B A TEHRFNKR. (len(result) ¥o5EFsize, )

pack_into (buffer, offset, vi, v2, ...)
FMTpack_into () AL, MR T CiFEmMEK.
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unpack (buffer)
EMT unpack () R A TOHFEMKE. Zop RTINS K/NBIE T size,

unpack_£from (buffer, offset=0)
S Tunpack _from () AL, HHATEHRIFEMER. Zoh KT RN E offser I E D
Hsize,

iter_unpack (buffer)

S Titer_unpack () B BN T EHBFIIMRK. G XA 1 ze HPREU
3.4 WU

format

T H3 I Struct XA F4FH:

size

WM T format MEFHRAN (IRRllpack () IFEFTPERI PR RETRN) o

7.2 codecs —YRfFtE2S FMFOIETE3E

PICHS:  Lib/codecs.py

XAMBEE LT ARIUE Python Jef#hddy (i f#ide:) AEEE, FFERMHbE 0 R U7 I A #REY Python 4 fi#

MSAEMR, I NR ST B AR S A8 A B R AL BRI AL R . RS BOR SR  an R T A 2m 2y,

ITATRS SCAR GRS Ry 745 ef (BB L — e R i a8 LR SO SR o SOAS , AR T g 75 ep . HE

éﬁ%g’%ﬁiﬂ%ﬁﬁ%* ) BEAT O RS VR, FRE SO 8 T T SR 20 2 SR BT 7 7 &
GRS

PR E SCTDATR T8 A o R e A e T PR ) R

codecs . encode (0bj, encoding= utf-8’, errors="strict’)

1124 encoding FEHA IS AT obj HEATHRED o

ATRALASE Errors DASCELBAR B2 0B BT %6 BRIAOHRALTET % *strice ' SR IAES|
%ivaluesrror (SERSERMIBENIG T2, PNV codebncoderrron). WHRAMHISE L%
THRAT SRR3R AR B (.

codecs .decode (0bj, encoding= utf-8’, errors="strict’)
1k encoding YN iR X obj BEATIRAY o
T DA% E Errors ABCE BT BB AL By 58 . BROARAS IRAL B %8 " strict ' FOR AL EE 5

K ValueError (B B E RIS EEHH 20T, FlilUunicodeDecodeError), 1554 gl 23 L £
TR KRR AR R R PR S 2 A5 R

e i AR R g 1) 5 RE A LT DA B B A AR AR
codecs . lookup (encoding)
A& Python #rf stk h Ak i (5 5., kil —A>CodecInfo X4, HE I TF.

WA STEEMEZ AP AR R, WRAKT, WESHETEOERERI L, R
$|codecInfo X4, WX§5| Ak LookupError. W], CodecInfo XfEIEHAF ANRATH 1R 1] 459
o

class codecs.CodecInfo (encode, decode, streamreader=None, streamwriter=None, incrementalen-
coder=None, incrementaldecoder=None, name=None)

FEAR R 2T T 5 B R 2R A0 (5 . A RS SRR (AT l_J% S

name

44 B
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encode
decode

TSI RS AR KA. AR RA S Codec fencode () Fldecode () JriEFARIE LK
PR ¥ (B W Codec 35 17) o 3X S8 pR B 70 24 TAEF IeR SR,

incrementalencoder

incrementaldecoder
WA R gt 2R AR 2R 2R T R, X 2 R B b Ao Bl Ik 3 TherementalEncoder
M IncrementalDecoder g LHHE T . Wi\ gmflidss ol PMAERIRAS .

streamwriter
streamreader

WA EH AR AR S E T R B X SR b A BBk il B st reamiriter
M St reamReader BT E X . ARG ES o] DUMRFRIRES.

AT AR A B I RS AR AR TR, AL T DUR IR EL, AV Tookup () RPUTHRAEISAS A
#:
codecs .getencoder (encoding)

B R 45 A8 G A 1) G RS 3R [ I A T 245 R A0

TEFITD TEAR BT % LookupError,

codecs .getdecoder (encoding)

PR E SR 1) G AR 2 2R [ LR AL 25 R 2K
TGRS TCERBIRPRF5| & LookupError,

codecs.getincrementalencoder (encoding)

AR E G T 1) e AP A a8 3R ] o B o e 28 ) R A
TEG A ToE R B S AR s A S gD BRI 5 | K LookupError,

codecs.getincrementaldecoder (encoding)

ARG E O T 1) A AP a8 3R ] o B AR e 28 e T R4
e A FoE 2 S AR A A SR RS AR 5| & LookupError.

codecs .getreader (encoding)

ARG E S S 0 PS8 IR [ M st reamReader KRBT BI%L.
TEHE TCIE BN F55| K LookupError,

codecs.getwriter (encoding)

BEHRLA T SR AT S SR I St reamirri ter Koy T HEL
TERS TEIEAR BINFF51 & LookupError,

I S AR 4 04 5 ) e e e S 22 244 ) i PR R e HE R e

codecs.register (search_function)

FEM— oL as R R e . RIS, WAaERVNG FREOR IS4 PR, R
[i]—A~CodecInfo X5, TEMARRBICIRIREN L EMBHITFOLT , B 23R 0] None.

) RN H H R A A, XL LN TR B, i BT I R A

BRI E R open () FIFH RN 1o FLHUZHAEC gal SCA SCH R =X, (HASBO 3 it T &4y TR
PRECFNZE,  AOVIAFESRAE 3 ] SO I B 22 45 2R A FR 2 -
codecs . open (filename, mode="r’, encoding=None, errors=strict’, buffering=1)

N4 E B mode FTIT C it SCAFFFIR Bl — A St reamReadeririter BSLH], HRALE NI % 5/ A
o BRIAMISCPEBECE o, FORPABEHURAITIT S0
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fE: TEIC H SRR A HERRAT I . RS S AR RS BEIHAT ' \n' 154, mode
SHTUAR W Bopen () BB HEZ ML — 2t HBE o KA ShER.

encoding 77 SCIF I B A A% 2o SRVFAT A 4 o 317 5 SO T4 e ARG A A% 2K, i STi07
TR IT SRR RO S B ke e 6k 1D ) A AR R 2

TP SE errors S SURSIRALII T . BRIME " strict ' FURTEH BURIHERING | & valueError,
buffering {45 X5 My Eropen () BRECTIORI . A

codecs .EncodedFile (file, data_encoding, file_encoding=None, errors=strict’)
Il — /St reanrecoder Siffl, RET file MBMFTYRENA . M @ENAHLAM L
WP K
G ABEE IR SRR A E 1 data_encoding fETY, SRIGUAME T file_encoding 7T R E AR
BRSO AEIR SCUF BRI ST BRREARRE file_encoding fftty, HEERAHENT data_encoding FEATH#RD .

MR file_encoding K453E , WBIAK data_encoding .
DA E errors i UHRIEIR T 2o BRAME "strict' FRTEHIRIDHET IR G| K valueError,

codecs .iterencode (iferator, encoding, errors=strict’, **kwargs)
it P 3 R A A5 I R AR GRS R iterator FTRALHIMIA . ICEREE Tgenerator . errors Z45 (PAJAT:
AW FSE) DL R gD .

WU PR RCEOR i RIS 25 1 52 s 0 X GOIE K SCR AT A BS . HILEA SR 7 B 7 i g i g, Bl

base64_codec,

codecs.iterdecode (iterator, encoding, errors=strict’, **kwargs)
o7 Y 4t SRR A L SR AROR ARG Fh iteraror FITRALIEI A . LLEREURE T generator. errors Z4( (PAKAE:
A B E SR e Ui .

I BRI BOCE SR S fR AL g 4 Z by tes MR IATHRIG . RIE A SR US| SCAR M g g%, Bl rot_13,
B2 rot_13 Al DAl FIFRRUR Y i terencode () REH .

ABHGAFEBE T AT R, & T RO S AT S

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
X RE LT 2P, B —2e 4 i kg Y Unicode “E5iFHRic (BOM) . EAf17E UTF-16
A UTF-32 Zdi it g F AFE A BT =5 00, -4 UTE-8 g F A Unicode %544 . BOM_UTF16
2 BOM UTF16_BE B{BOM UTF16_LE, HAKRBURT &G HIANFATN)T, BOoM £BOM_UTF16 R4,
BOM_LE /&BOM_UTF16_LE [fJ¥|4, BOM BE BOM_UTF16_BE {34 . HAF45) W3R UTE-8 fl
UTF-32 4tz BOM,

7.2.1 SRRREDREESE

codecs BHLE LT — RINEEI K AE I A S as it b AT TAER B0, I ELAR AT AR E il 23 AR A e 52
PR AL, -
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BERD I IR A A SCPUS2 1 DAE A Python R Smfifihehs : TR it . TORSMAG AR . SR
TE A TSRS A G R S5 IO P D a8 R SE SO SRS a8 VR 75 2 E
S PR 251 T i AL 38R 20 R R AR B 5%

EiRANE S

To simplify and standardize error handling, codecs may implement different error handling schemes by accepting the
errors string argument. The following string values are defined and implemented by all standard Python codecs:

] aX

'strict' | Raise UnicodeError (or a subclass); this is the default. Implemented in st rict_errors ().

'ignore' | Ignore the malformed data and continue without further notice. Implemented in
ignore_errors ().

DA B AL B FEANE FH T 50 A 2 20

[ aX

'replace | Replace with a suitable replacement marker; Python will use the official U+FFFD REPLACE-
MENT CHARACTER for the built-in codecs on decoding, and [?] on encoding. Implemented in
replace_errors ().

'xmlcharreReplaotawitH the appropriate XML character reference (only for encoding). Implemented in
xmlcharrefreplace_errors ().

'backslashfidb a4 T 78, fEbackslashreplace_errors () WL,
'namereplaReplace with \N{...} escape sequences (only for encoding). Implemented in
namereplace_errors ().

' surrogat €@ degueling, replace byte with individual surrogate code ranging from U+DC80 to U+DCFF. This
code will then be turned back into the same byte when the ' surrogateescape' error handler is
used when encoding the data. (See PEP 383 for more.)

BEAL, DA HEHRALER T WL T T2 ) i 2% -

& RARADSE &X
'surrogatepds§ 'utf-16, utf-32, utf-16-be, | Allow encoding and decoding of surrogate codes. These codecs
utf-16-le, utf-32-be, utf-32-le normally treat the presence of surrogates as an error.

3.1 BENA: 'surrogateescape' il 'surrogatepass’' fHRAAFE TR,

3.4 U % 'surrogatepass ' fE IR ZITEE T utf-16* 1 utf-32* JRfRIGES .
3.5 BETNA: "namereplace’ 4RI,

3.5 i 4#: 'backslashreplace ' 45 iRANIE T 22 PIAEE JH T ARG G4
FOVF B AR AT DA ST i 24 1 B iR AL FH )y Sk e -
codecs.register_error (name, error_handler)

TEZ TR name 2 N WHEIRAC T R AL error_handler . 24 name #5388 NEEIRIE S0}, error_handler 51t
T8 7 BN G AE G T RN AR A 3 1) e AR B R O I 00 9

For encoding, error_handler will be called with a Uni codeEncodeError instance, which contains information
about the location of the error. The error handler must either raise this or a different exception, or return a tuple
with a replacement for the unencodable part of the input and a position where encoding should continue. The
replacement may be either st r or bytes. If the replacement is bytes, the encoder will simply copy them into
the output buffer. If the replacement is a string, the encoder will encode the replacement. Encoding continues on
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original input at the specified position. Negative position values will be treated as being relative to the end of the
input string. If the resulting position is out of bound an TndexError will be raised.

RIS AN L O RAR L, AREZAME T ¥ UnicodeDecodeError B UnicodeTranslateError
FELEAEFRRE Y, - HOR B A5 AL BRI B X G R0l B i B

ZHNEN SR BT 5 (BB HERR AL 7 58) Pl A FRiEA T4k -
codecs.lookup_error (name)

R Z BIEEFR name 2 M EERAE R ) 5.

TEAL IR RICIEAR BN 5 | K LookupError,
AR HR A 1A By St T e e AR 4 R S ORS¢
codecs.strict_errors (exception)

SCE 'strict ! FEIRAEET R BAgIS S EIRER S5 K UnicodeError,
codecs.replace_errors (exception)

S ' replace ' ARG (U T U A 20 20) e BN ' 2 OF th RIS asgnis), f#ides
iRE Ll " \uff£d" (Unicode B 45).
codecs.ignore_errors (exception)
SH Tignore ' FEURALPIITRE: Mg HHRMS AR I A INEE— 22l R AR S AT -
codecs.xmlcharrefreplace_errors (exception)
P 'xmlcharrefreplace " FEURALIET G (U T SR 20 2 B GmBd fe): Al g i 7 A0 LATE
MK XML 7555 2 TR 4.
codecs .backslashreplace_errors (exception)

SCP 'backslashreplace' S IRANEE 2 ((UHF U A 4n i) A% A B DAY AT A 3% XL
5 AR

codecs.namereplace_errors (exception)
I 'namereplace" FRALIL FE (N T A% # 1 gniid ) : A gl i) FAFR A \N{. . )
¥ SUP R EA TR

3.5 BUBTINA.

FARE R Im D FOREED
FA Codec KE X TRXLETIR, AR ST TeIRAS G i A A Y R A 1 -

Codec.encode (input[, errors] )
Gt inpur XFRIF IR —NTCA G X, AR EE) . BilAN, rext encoding 23 IR & I FAF S SR A%
= (BN cp1252 5 is0-8859-1) R FAFER LA R FATHR X 5

errors ZHE SCT E I R BT 2. BRI 'strict' IR,

WA —E XTE Codec SLBIHRIPIRES . W ARAFIR S St reamir it er VR 2 iR 25 DA
T R R EA T A A
AL 23T REAS AL PR BE i ATHAE B B0 2R [ i th X RIS 2SR

Codec.decode (input[, errors] )

Decodes the object input and returns a tuple (output object, length consumed). For instance, for a text encoding,
decoding converts a bytes object encoded using a particular character set encoding to a string object.

X SO A A AN AR P G RRDAS  input WFUR—AN"F 37 ER O R EER AL T IR G X 11 A0
G = BIn, G XS RANW 2 A7 SO

errors ZHE SCT H I AL BT %6 BROACH "strict' AEHITE.
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BITEA—E RTE Codec LB RAFIRE . WL AURAIRSH St reamReade r M1 J iR 45 A
T R R EA TR

PR AT REAS A B K P A AT AEBE R B0 3R 0] i 0 R A A 25X 4R

18 E X B gD FIREED

IncrementalEncoder MlIncrementalDecoder XM T E X WU MM R ARKE O, X4
N T G R/ A S 2 3 o 6 TR A e B SRR RS AR — R A, T2 8 O e v X e b R Y AR
Mencode ()/decode () FFEMZ IR . 355N gni 2/ MRS 278 7 2 Ua 08 R) PR B gn i/ i i 7 o

P encode ()/decode () JrikIa I AT HhAH 24 TR0 BT 0 TOPRES o T A/ A 2 04 T A i/ R ) B
WA ERAE R 2 .

IncrementalEncoder 35

IncrementalEncoder RRRX—MH AT 905 B X T A N, B E i gmibanalosiie
SGXBETTEDAME S Python Jw it d v MF2AH e 4
class codecs.IncrementalEncoder (errors=strict’)

IncrementalEncoder SEHI GRS .

JA 3 R i e AP LB e 1 o AT DA A iR ingis ) K v 34, (HIUATEX L E
SUAB R 29 Python RS A2 B G -

IncrementalEncoder 0] DA TR errors B F S HOR LA B R AP H 2. o] HEIE S
459 AL 78 5 22,

errors ZHCEHIRAE LG — AR 24 (W@ o S8 %) B JE PERAEE 7T ATE Tncrement alEncoder X4 M4
A P AEAS ) ()l i Ak BRSRE W 2 [R) 94 T H) 48

encode (object[, final ])
Gih object (2R 4T 7 ) L4 APIRSAE B H R m E g 45 8% % . WX @ Xt encode ()
WA final o5 R EAE (BRIAMIRIE) -

reset ()
SR E T RIS . WIS ES: T .encode (object, final=True), RSB
AN FIRETR S, EEMDRIFEE L.

getstate ()
Return the current state of the encoder which must be an integer. The implementation should make sure that

0 is the most common state. (States that are more complicated than integers can be converted into an integer
by marshaling/pickling the state and encoding the bytes of the resulting string into an integer).

setstate (state)

Pt gR A ARESER state. state Wi Rjgetstate () Pk B —A i ERiR s .

IncrementalDecoder Y5

IncrementalDecoder RN — N ASAT/ RIS . B2 X T AT, S Eanasiiu e
SGXBETTEDAME S Python Je i d v WE2AH 4
class codecs.IncrementalDecoder (errors=strict’)

IncrementalDecoder S ERS .

P s RSB A AP LB e 1 o AT DA A iR Ingia e K v 34, (HIUATEX L E
SUABH 29 Python RS A2 B G -
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IncrementalDecoder W] PAIHITHEML errors KEEF SHOR LA R AR T . W AMEES
4R AL 22 5 =

errors ZHCRHIRAE LG — R 24 W@k 38X BB PERAEEE 7T ATE Tncrement alDecoder X4 M4
A PIAEAS ) B Bl i ALk BRSREWE 2 [R) 34 T H) 48k o

decode ob]ect[ ﬁnal]
ffRD object (2 Ff AL A% Y 24 BRI AT 1) H R 0l SIS HIGER AR . AR @ X decode ()
(i &R N final WU FUE (BROAIBAE) o 2R final Sy FLAG M ARTE LS AL 500 iy A b4 T 58 421
fb I EL AT BT e X o QPRI TR M) (BN b FAER A SR IN 5 ep o R 72 8 ) e
WAGAETOIRFS I TE DL T ARRERI IR AL B AL B X AT RES [ K — A58 ) o

reset ()

RS A% BN AR .

getstate ()
IR [l RS R Y M HPRAS . XA — e, ST e Hﬁﬂiﬁ@ﬁ%ﬂ’]%/\m?ﬁﬁlﬂz
TR AR, W AFOR MRS B (SEBLRL YRR 0 R WL MRS E R ﬁu
RUCHHIARESAEE A 0 NUM@ﬁTU\HﬁEﬁ%%ﬁmﬁ&ﬁ S A HLA 0 fERHHIRAS(S % , A
TSR S8 I 2 % o i A 0326 38 A D g (s 3% [ ) S8 R R AR AS IS P AR AR AT i o ( k*ﬁéﬂtﬁﬁ ES
é’gggg%‘ ST DA i o A PR A B TR 45 R A R 1Y T R O A A R BOR e S —
s =3

setstate (state)
Set the state of the encoder to state. state must be a decoder state returned by getstate ().

MBI G EDFOREED

Streamiiriter flStreamReader RFEft T —2eyz ]I TAEH O, WIREHRARE 7 (EHLSC BURT 9 2 i ks X 1
Wbk, 1555 encodings . ut £_8 KRBT U] X — AL

StreamWriter %8

Streamiriter 25 Codec K, BN TLATHE, BNRASE AZERI & X 2y DA 5
Python Zf i i g3 M FAHFEZE

class codecs.StreamWriter (stream, errors='strict’)

Streamiriter LA TERS .
FrA S A PR LA I 8552 1. BT DA s o 28, AR BLE X
I ZH 239 Python S e i ME B A
stream SRR — N EET R GRS TH 1T 5 A SCAR B B B da 1) SR 4
Streamiriter A DAEITHEHL errors AP SEOR LMA M EIRABE TR ESRERALEZ S % T
i T IZ R IR AR ] SCRF AR AT R AL 5
errors ZHCRFRIRME L — R A JEM: . B IR ] AFE St reamiiri ter XFR AT
TEA A S DAL PR IE 2 [A) AT )48k o
write (object)

SISO I EAE PN il

writelines (list)
B IS AR R B AR (WREEAEHwrite () 7). ARERTS B R R AN
TERIC
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reset ()
FlHr B T ORRPIR S T dm RS s i X
R OG5 VR A B ORAE T RS S A B RS DA SOV BB N B T T T A
TR RIS -
BT BRI, Streamiriter AR H R Z AT HAb 7 ER R M.

StreamReader Y{%

StreamReader #j Codec 2K, BEXL T AT HE, B BHEAR A & X 2y 3 DA 5
Python i iS4 FEMHRAHFEZS o

class codecs.StreamReader (stream, errors=strict’)
StreamReader SRR M 2L,

Py i s SEAR A  BE I A ERS 12 11 o EATTRT LA Bt iR Ao KB w28, (R AT B X
S HA 24 Python 2 il 2 7E R B (1] -
stream RN IN — A FETHFE S S A 1 T T T OO Bl IR 8 SO ISR R
StreamReader Al LB RHL errors IR F SHORTIAFR BRI R IS RERALE5 5 T
R T2 I G AR 85 P SRR PR E R DAL BT 6
errors ZRCHYURIA L — A B JE . @ b m P B F] AE St reamReader X4 L Al A
AEA ] B8 LR AL R SR 2 8] HEA T U146
errors ZHL T AAVFIESE AW LAl register_error () P&,
read ( [size[, chars[, ﬁrstline] ] ])
FRRE R AR T R M S5 R X R
chars Z448 BB 0] () R S T LB 4l . read () Dy VAL 233 ]88 R s SR S0 W A58
EANR AT A 2, B AT BB ] AT SR A Hdh

The size argument indicates the approximate maximum number of encoded bytes or code points to read for
decoding. The decoder can modify this setting as appropriate. The default value -1 indicates to read and
decode as much as possible. This parameter is intended to prevent having to decode huge files in one step.

firstline TEARAE I ANRAE S5 ST 2 AL MR o 02, M OGR I 55— 47Tk 26 1.

BEIT SRR (] “5rAE” BRIBORMG, X RRE B B2 1 g A% U8 UFI4S 5 R/ PR VPRI O T
SN REZ MR, BN, WPRAE R EAATE AT A g i 45 R BCREART , XL A M ik
e

readline ([size[, keepends] ] )
M AGALEIR—A T3 [0 A I P il o

WERGE T size, WIRFHARN size ZHULBLHN read () Tk,
N2 keepends MR, MIATAEAHATRF IR BIYATH £ B
readlines ([sizehint[, keepends] ] )

MBI AT AR — AT R ]

Line-endings are implemented using the codec’ s decoder method and are included in the list entries if
keepends is true.

WRERTE T sizehint, W HAEN size ZHALHLFiN read () Tk,

reset ()

T RIS I A RS 23 0 X
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Note that no stream repositioning should take place. This method is primarily intended to be able to recover
from decoding errors.

BT LR YE, StreamReader Ak AK B F 2B T HAl EREME

StreamReaderWriter 3§

StreamReadeririter je—PIr RN, FAVFRS R TAET SN 5 AR R T a2 .
HAHESIF A& T AME I Lookup () BB IR AT 1) RECR F 3 52101

class codecs.StreamReaderWriter (stream, Reader, Writer, errors="strict’)
B @E— " StreamReaderWriter SLf. stream Wi -— AR5 . Reader F1I Writer W75 k43 5|
AL T st reamReader flSt reamiiriter HOAW L) REEZE. HROCHE T 5 RAEIER NS A
A SCAH R 5 2R 58 i

StreamReaderriter Ll LT St reamReader flStreamriter KIHEGE D . EA1AYEK TR B

TR BT A A E M

StreamRecoder X5

StreamRecoder FFEHE M — PN T3 —Fh, R T AP R A PRET 1 LA I AR -
HH S IF A B AT A Lookup () BRI 1) T BREOR A 551

class codecs.StreamRecoder (stream, encode, decode, Reader, Writer, errors="strict’)
A1) g — 58 EJDTXX['ji?}ﬁ&E’JSt reamRecoder SEfl: encode 1 decode T AET il
P read () flwrite (), 1M Reader F1 Writer TAET Ji5i—stream 1 .

You can use these objects to do transparent transcodings from e.g. Latin-1 to UTF-8 and back.
stream ZBRWIH—AS SO He Rt 4

encode Fl decode Z: WM #1§ Codec ¥2 1. Reader FII Writer 1075 K 43 B3k T st reamReader
MStreamriter OB T KA.

FE AL P ) 5 i S R A S AR I AR R D7 ok SE AL
StreamRecoder SLfl5E LT St reamReader MlStreamriter KRHEGE D .. CATAYEK TR A FERK
B T A A A

DU EEINIDE V1

7.2.2 HEZIER, 5 Unicode

Strings are stored internally as sequences of code points in range 0x0—-0x10FFFF. (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 text encodings.

I fR] B SCA S B kg X (BR O " latin-1' B 'is0-8859-1") Hf A fii 0-255 Wi 2 45 fH 0x0-
Oxff, X EIRH & U+00FF MLE%&E‘J??%%N%%%@H@ﬁtﬁﬁ@ﬁ%%&iﬁﬁﬁéﬁ% %
FE M KF 5] KUnicodeEncodeError, HE X KM FHXFHE (AL FEMMHEREETRSH
Eﬁﬁﬂﬂ): UnicodeEncodeError: 'latin-1' codec can't encode character '\ul234' in
position 3: ordinal not in range (256),

WA TS MGG (T Y7 AP i) 223564 430 Unicode B (AN ) 1 H I B0 ATk L4
WL AT 0x0-0x £ £, BAFROZ A SLIAY, KRB AT AR FEAS U encodings/cpl252.py
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(X e — M FZHAE Windows B IEAEZ0 . P — a8 256 MARFIFAFR R R, 8UE T
JI I PR 7

JITA X 6 g i =X L BEXT Unicode s SCIY 1114112 MRS 256 DiFf 14w . —FhBEAS /7% 1 Unicode
T A7 %) a7 BT A2 A IR it R e B R VAT N DUANTE SR 77 o AFAEWI RS R R AT BETE . DAK SR P A4 B
DA/ AT o X P RP 2 i 4 X 20 BB PR UTF-32-BE Ml UTF-32-LE. ‘EATAYHL S A ARSI LI - 40k
WRAE— G/ N LA _EE ] UTF - 32-BE IR DAIUTE G % AN AR RS B 52717 . UTF-32 dhb b 13k A ) i -
FATHIHEGRE R AR o 245X S B B R R 0 ) CPU SSEEUSE, A 20 B4 T 5245 B %
AT BEIEASIN UTF-16 5% UTE-32 A5 P HI I K/ Y, 1l AGE T IFiE i BOM ([ EH5 7 ARic ] ) ik Xt
T Unicode “F4F U+FEFF. BT Al R INEIAEAS UTF-16 8 UTF-32 A5 FFINTF k. BLFAF - A%
A (0xFFFE) J&— Al BT Unicode SCAH ) IEEFAF. RS KB4~ UTF-16 B UTF-32 Fi 7
I E AT UHFEFE B, O ERF RS IS T B . ASERR AT UHFEFE i 55 A5 X ZERO
WIDTH NO-BREAK SPACE: HF& B R H: HAS suif R/ B (245 B AT AR F R i 5t Bk
ft327R . AF Unicode 4.0 1 J§ U+FEFF 378 ZERO WIDTH NO-BREAK SPACE L #FH (WH U+2060 (WORD
JOINER) T35 ILATE4 ). #&iM Unicode ZX{FATISR AT RENS AL B U+FEFF UG5 X0 12 BOM "B Fi KA
CL a0 AT R, e P S B s o E AP e e R 25 % /E2h ZERO WIDTH NO-BREAK SPACE
B EER, RHRHAD A AR AR

WA T — R AR S REAE N I A /Y Unicode P47 HEAT 45 : UTF-8, UTF-8 j&—fft 8 fififl, XEWRETE
UTF-8 H5cA 7 5 iR M. UTF-8 345 e 1) i g A7 1 AR 28 ARG (e BERI0L) AN
PR i B AMEDY 1 eSO —AMER 0 i —IEHI A P81 . Unicode “FAF & 4% AT 3k
Fromiy (b x gINEGL, 4PFEO— PR IRRE 4 XYY Unicode F4F) -

SeHE 4mAL

U-00000000 ---U-0000007F | OXXXXXXX

U-00000080 ---U-000007FF | 110xxxxx 10XXXXXX

U-00000800 ---U-0000FFFF | 1110xxxx 10xxxxxx 10XXXXXX
U-00010000 ---U-0010FFFF | 11110xxx 10xxxxxx 10xxxxxx 10XxXXxXXx

Unicode 4 i AN EE BEAY— >Rl B A b i 2 xo

BT UTF-8 2 —F 8 i 4mfd4% =, it BOM @ANER), If HEHmGFER S HRTM U+FEFF F4F (BRI
BAERE— AN #SwiM i ZERO WIDTH NO-BREAK SPACE,

FEWRA AN BRI OUT , SN T REZE JCBE A 2 — PP R (0 H T Fhgnti g s 4 FhF A L S A A
AR AT DARASAT B I BEAL T 51 o SRR UTF-8 SRyl A2 A wRERY, KA UTE-8 S35 R 41 A AN SR T
BFETPAIEENEE . h T HETF UTF-8 gafid I rl 4t , Microsoft % B T —Ff UTF-8 AZ {4 JE 3 (Python
25 FRZ A "ut£-8-sig") L[ T T-H Notepad F£/7: FE{EAT] Unicode “FAFFER B A ZHI, XEFA—
A~ UTF-8 4i i) BOM (B &K ZIXFE—ANFATFF: 0xef, Oxbb, 0xbf), T AT AP 4 5 1) 3¢
FERAN K T RE AR LE AT (FIANE T h

LATIN SMALL LETTER I WITH DIAERESIS

RIGHT-POINTING DOUBLE ANGLE QUOTATION MARK

INVERTED QUESTION MARK

in 150-8859-1), this increases the probability that a ut £-8-sig encoding can be correctly guessed from the byte se-
quence. So here the BOM is not used to be able to determine the byte order used for generating the byte sequence, but
as a signature that helps in guessing the encoding. On encoding the utf-8-sig codec will write Oxe £, Oxbb, Oxbf as the
first three bytes to the file. On decoding ut £-8-s1ig will skip those three bytes if they appear as the first three bytes in
the file. In UTF-8, the use of the BOM is discouraged and should generally be avoided.

7.2.3 ¥RAEmES

Python 74§ T VFZ IWERY et , EATRYSCIECE il C ssl, SRl W k. DU FA% e 14 K
HEP B i o 32, POt 77— L2838 W44 DA K S B M Sl S AT XA TE & o A FITE S 9 R R R T
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. WEEACE KNG X B EEAR N RN SRR BE R AW B4 Hik, 'utf-8' 2
'ut£_8"' YIS ER A SN 4 .

CPython implementation detail: Some common encodings can bypass the codecs lookup machinery to improve per-
formance. These optimization opportunities are only recognized by CPython for a limited set of (case insensitive) aliases:
utf-8, utf8, latin-1, latin1, is0-8859-1, is08859-1, mbcs (Windows only), ascii, us-ascii, utf-16, utf16, utf-32, utf32, and
the same using underscores instead of dashes. Using alternative aliases for these encodings may result in slower execution.

3.6 i A BT AR BIERKT us-ascii AL Z .

W PRHEEA SRR RIE &  EATED TR (B2 s 3 Ff EURO SIGN 4%) DA KA A5 AT 20 BL g i (i
TIMAFAEZES: . AR TIRRINTE TR UL, B ATAELA T LA 14

o HA1SO 8859 4t 4E

* 54 Microsoft Windows 45 it , i@ # /2 IR E H 51 8859 4ifddle, (H2x BTN B P AR B g il 7
GiE

« }:A~ IBM EBCDIC %75 5
« JA~IBM PC gt it , 24 ASCI

Az GlIES B=
ascii 646, us-ascii P
big5 big5-tw, csbig5 EY RS
bigShkscs big5-hkscs, hkscs VLIS
cp037 IBMO037, IBM039 g
cp273 273, IBM273, csIBM273 i
3.4 BOHTIA.
cp424 EBCDIC-CP-HE, IBM424 REESE
cp437 437, IBM437 g
cp500 EBCDIC-CP-BE, EBCDIC-CP- | J4K
CH, IBM500
cp720 (RS
cp737 Al
cp775 IBM775 BB HytE S
cp850 850, IBM850 (R
cp852 852, IBM852 H RICR R K
cp855 855, IBM855 AN, FRP Wi, SH
i, kil ZERYETE
cp856 EES
cp857 857, IBM857 T HHE
cp858 858, IBM858 [N
cp860 860, IBM860 AR
cp861 861, CP-IS, IBMS861 VK v
cp862 862, IBM862 BT
cp863 863, IBM863 JEFN
cp864 IBM864 (RS
cp865 865, IBM865 FHE A
cp866 866, IBM866 g
cp869 869, CP-GR, IBM869 T
cp874 Bl
cp875 A
cp932 932, ms932, mskanji, ms-kanji HiE
cp949 949, ms949, uhc Hhik
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x1-EEL—8

YmHY GIES EE
cp950 950, ms950 P UNBS
cp1006 5 JR#
cpl026 ibm1026 T HHE
cpl125 1125, ibm1125, cp866u, ruscii [EN
3.4 BUBTA.
cpl140 ibm1140 PHRK
cp1250 windows-1250 HHRICRIT AR KR
cpl251 windows-1251 TRANANE T, FHRP Wi, HH
WiiE, W, JERY4EWIE
cpl252 windows-1252 PHNK
cpl253 windows-1253 Al
cpl254 windows-1254 + I
cpl255 windows-1255 F AR
cpl256 windows-1256 [EER(ERE=S
cpl257 windows-1257 WP e
cpl258 windows-1258 T
cp65001 ¢ Windows: Windows UTF-8
(CP_UTF8)
3.3 JRATIIA.
euc_jp eucjp, ujis, u-jis H ik
euc_jis_2004 jisx0213, eucjis2004 Hi&
euc_jisx0213 eucjisx0213 Hig
euc_kr euckr, korean, ksc5601, ks_c-5601, | EhiE
ks_c-5601-1987, ksx1001, Kks_x-
1001
gb2312 chinese, csiso58gb231280, euc-cn, | fajiA& 3
euccn, eucgb2312-cn, gb2312-
1980, gb2312-80, iso-ir-58
gbk 936, cp936, ms936 gt — Uk
gb18030 2b18030-2000 G Tk
hz hzgb, hz-gb, hz-gb-2312 TR A H S
is02022_jp csis02022jp, 802022jp, is0-2022- | Hif
Jp
1502022_jp_1 1s02022jp-1, is0-2022-jp-1 Hig

1502022_jp_2

1502022jp-2, is0-2022-jp-2

Hil, il ffArse, Pk,

e
I

1502022_jp_2004 | i302022jp-2004, is0-2022-jp-2004 | HiE
is02022_jp_3 is02022jp-3, is0-2022-jp-3 Hik
is02022_jp_ext 1502022 jp-ext, is0-2022-jp-ext H i
i502022_kr csis02022kr, 1502022kr, is0-2022- | EhiE
kr
latin_1 i50-8859-1,  is08859-1, 8859, | West Europe
cp819, latin, latinl, L1
is08859_2 i50-8859-2, latin2, L2 H KICFI 2R ki
is08859_3 is0-8859-3, latin3, L3 A, A
is08859_4 i50-8859-4, latind, L4 WD e S
is08859_5 is0-8859-5, cyrillic BOmANYE, AR EnE, SH
s, Wik, JER4EWIE
1508859_6 130-8859-6, arabic [ETRERS
i508859_7 is0-8859-7, greek, greek8 AT

BET—H

7.2. codecs —4mfiFiDEREMFNMERES
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x1-EEL—8

YmAg B ES
is08859_8 is0-8859-8, hebrew A FE
is08859_9 is0-8859-9, latin5, L5 +HHE
i508859_10 is0-8859-10, latin6, L6 JLRKIE
is08859_11 180-8859-11, thai E e
is508859_13 is0-8859-13, latin7, L7 PP HEE S
is08859_14 is0-8859-14, latin8, L8 IURFFE
1508859_15 1s0-8859-15, latin9, L9 PENK
is08859_16 180-8859-16, latin10, L10 REFRK
johab cpl1361, ms1361 Eh1E
Koi8_r ik
Kkoi8_t B

3.5 GHTINA.
koi8_u [N
kz1048 kz_1048, strk1048_2002, k1048 | WA FE i

3.5 HHTIA.
mac_cyrillic maccyrillic PRIFNEE, BHEPHnE, DI

Wi, i, FERYEIE
mac_greek macgreek e
mac_iceland maciceland UK 15
mac_latin2 maclatin2, maccentraleurope F R s X
mac_roman macroman, macintosh PR
mac_turkish macturkish +EHIHE
ptcpl54 csptepl54, ptl154, cpl34, cyrillic- | MyE%TaiE:

asian

shift_jis csshiftjis, shiftjis, sjis, s_jis H1E
shift_jis_2004 shiftjis2004, sjis_2004, sjis2004 His
shift_jisx0213 shiftjisx0213, sjisx0213, s_jisx0213 | Hi&
utf_32 U32, utf32 rAES
utf_32_be UTF-32BE A EE
utf_32_le UTF-32LE A
utf_16 Ul16, utf16 EES
utf_16_be UTF-16BE A ES
utf_16_le UTF-16LE e
utf 7 U7, unicode-1-1-utf-7 EIES
utf_8 U8, UTF, utf8 TGS
utf_8_sig AES

3.4 U4 utf-16* and utf-32* ZRi RN B AP IR ARG 2 (U+DB00-U+DEFF). utf-32* fEI AR A PR
Tt 55 A PR (57 AH R B () 71 7781

7.2.4 Python EEHImIBIER

A number of predefined codecs are specific to Python, so their codec names have no meaning outside Python. These
are listed in the tables below based on the expected input and output types (note that while text encodings are the most
common use case for codecs, the underlying codec infrastructure supports arbitrary data transforms rather than just text
encodings). For asymmetric codecs, the stated purpose describes the encoding direction.
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X F TS

PAT SRRk T st £ bytes BIGRfEMIbytes-like object ¥ st r HIfEHS, FE{BLT Unicode SCALIRG .

mAg P Purpose

idna Implements RFC 3490, see
also encodings.idna. Only
errors='strict' is sup-
ported.

mbcs ansi, dbcs Windows only: Encode operand
according to the ANSI codepage
(CP_ACP)

oem Windows only: Encode operand
according to the OEM codepage
(CP_OEMCP)
3.6 BT

palmos Encoding of PalmOS 3.5

punycode Implements RFC 3492.  Stateful

codecs are not supported.

raw_unicode_escape

Latin-1 2 A% =X bt a7 %o HAR RS 5L
PA \uXXXX Fll \UXXXXXXXX it
1Tt BUA AL 2 DMEAT
77 5% L. B9 T Python [
pickle {#pi% .

undefined

PR el 5 | B e, %
SPFFHREAGIS. RS
RPN

unicode_escape

Encoding suitable as the contents of
a Unicode literal in ASCII-encoded
Python source code, except that
quotes are not escaped. Decodes
from Latin-1 source code. Beware
that Python source code actually
uses UTF-8 by default.

unicode_internal

R EVER N R . ASFE
AR G R 2 -

33 iEEE: FRC 9 PEP
393 Pk

— il

The following codecs provide binary transforms: bytes-like object to bytes mappings. They are not supported by

bytes.decode () (which only produces st r output).

7.2. codecs —YmfFiDREMFOEREL
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¥ e Purpose AL R/ AR AL RS
base64_codec” | base64, Convert operand to multiline MIME base64 (the base64.
base_64 result always includes a trailing '\n ") encodebytes () /
3.4 WREE S B AT B bytes-like object YE I A | base64.
TS NS decodebytes ()
bz2_codec bz2 Compress the operand using bz2 bz2.compress () /
bz2.decompress ()
hex_codec hex Convert operand to hexadecimal representation, with | binascii.
two digits per byte b2a_hex () /
binascii.
a’b_hex ()
quopri_codec quopri, quot- | Convert operand to MIME quoted printable quopri.encode ()
edprintable, H. quotetabs=True
quoted_printable / quopri.decode ()
uu_codec uu Convert the operand using uuencode uu.encode () /
uu.decode ()
zlib_codec zip, zlib Compress the operand using gzip zlib.compress () /
z1lib.
decompress ()

3.2 WU A KA E il e
3.4 JRCHE S PRI R A 4

XFER

The following codec provides a text transform: a st r to st r mapping. It is not supported by st r.encode () (which
only produces byt es output).

A5 | B2 | Purpose

rot_13 | rotl3 | Returns the Caesar-cypher encryption of the operand

3.2 T R rot _13 SUARKHG.
3.4 fREES: K rot13 B4,

7.2.5 encodings.idna — EFBEFREE S

MEALELSZ B T REC 3490 (W FH A% 7 0 0 [ B Ak 48 4%) #1 RFC 3492 (Nameprep: ] T [E Frifb 344 (IDN) Ky
Stringprep FtE (). B 2AE punycode Jitig Al st ringprep WRAE EAYHR

iX 46 RFC L fm] @ LT —NAE 4 3 FFdE ASCIL F £F 1) #h . — 3 &% 9F ASCIL  £F 1) 45 44
(Bl 4N www.Alliancefrancaise.nu) &8 # e  3E 2 ASCI 14 J% i 4% =X (fRi R ACE, {5 Ul www.
xn--alliancefranaise-npb.nu). )54 00 ACE B0 PAUH T A BT 45 th s oA i il
FEBEFIFS G, Bl DNS £, HTTP Host “FRAFSE. BLFEHRAE N it Tiy s Wi I aerext il -
ALOL s Y 2437 A R Unicode 844 AR5 463 48 %) IDNA, H4E ACE B89k S BLZ8 1 P 2w ke LA
[H] Unicode.,

Python supports this conversion in several ways: the idna codec performs conversion between Unicode and ACE,
separating an input string into labels based on the separator characters defined in section 3.1 of RFC 3490 and converting
each label to ACE as required, and conversely separating an input byte string into labels based on the . separator and

VERT 59 £ %, 'base64_codec' WIEZAL A ASCII st r ST T-#HD
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converting any ACE labels found into unicode. Furthermore, the socket module transparently converts Unicode host
names to ACE, so that applications need not be concerned about converting host names themselves when they pass them
to the socket module. On top of that, modules that have host names as function parameters, such as http.client and
ftplib, accept Unicode host names (http.client then also transparently sends an IDNA hostname in the Host
field if it sends that field at all).

When receiving host names from the wire (such as in reverse name lookup), no automatic conversion to Unicode is
performed: Applications wishing to present such host names to the user should decode them to Unicode.

encodings. idna FHGASLIL | nameprep i A%, AR X EALA AR E I TEALERAE, DASEBLFE Frisk
R ING A USRI S G H AP FAF . RA T 20T DA B Bl 1) nameprep %Y.

encodings.idna.nameprep (label)

R[] label 2253 A FRAL PRARAEAIICA . %SC B H BT T AW 57475, Il AllowUnassigned JHFL{H.

encodings.idna.ToASCII (label)
PEFREEE A ASCIL, FEIE L RFC 3490, UseSTD3ASCIIRules Fiid HiR{H.

encodings.idna.ToUnicode (label)
FihRZE 644 Unicode, I 5E LI RFC 3490,

7.2.6 encodings.mbcs —Windows ANSI {311

Encode operand according to the ANSI codepage (CP_ACP).
Auwailability: Windows only.
3.3 MU A SCRAT AR AL P

32 MRS AE 32 UZ T, errors ZEISHAME; Mgl 'replace #4745, M 'ignore' it
T .

7.2.7 encodings.utf_8_sig —# BOM ZE i) UTF-8 HiRtL2E

This module implements a variant of the UTF-8 codec: On encoding a UTF-8 encoded BOM will be prepended to the
UTF-8 encoded bytes. For the stateful encoder this is only done once (on the first write to the byte stream). For decoding
an optional UTF-8 encoded BOM at the start of the data will be skipped.
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CHAPTER 8

The modules described in this chapter provide a variety of specialized data types such as dates and times, fixed-type
arrays, heap queues, synchronized queues, and sets.

Python also provides some built-in data types, in particular, dict, 1ist, set and frozenset, and tuple. The
st r class is used to hold Unicode strings, and the by tes class is used to hold binary data.

AREEAL 5 DA A SO -

8.1 datetime —& ZAHY H EiF0HFE)3EHY

PACHS:  Lib/datetime.py

datetime BIHARML T AT DAE L 2 Fhoy X HAE H BRI A28 78 SR H I ET R es s Ay e, SeEl
(1) 56 Y S 3G T W] BE A S A O A AT HL T 1 T R XA R AR AR AR AR TN RE T DA S [t ime
Mcalendar filt,

A WA H VAR TR AR TR T R

JENZN GAT 2 T DA SCRF— S8 I ) 2 T SRR A [ R 2 T ()R B R L, Ui XA &), ik 5 2 AN
b BB G DT R o RIS 2 S8 TR B A X ARSI T o I D 6L

TERNBR B 0% 2 47 BRI E -5 Z AH K1Y date/time X4 . ToHIZUN G iy (0 2 bR £ i
B] (UTC), 4l a] sl R e i R iRl g ok ARy, R — e R AR Rk, Je el iR 5e
SR TRT . TORBN R PAZNE T —BE SR DL R AN A5 B 2 2 BRAR A

ST T BRI R, datetime RNt ime XFEAH — A AT RIS X5 BB IE tzinfo , XANE
PR LA E S ez info R TREB. XLt zinfo WEIHHR KT HIX T A FRMER ] (UTC) fW#s. B
XA FHMESRRERAREFFEL, FEEENZ, A1 REtzinfo 2K, Aifidatetime BIERGRAL
ftimezone K. timezone JEAIPMFAXS T FARUER ] (UTC) [&]5E Moy sy X, H it Fbpofk
iR (UTC) B e LS AR TP R B E AR TR 0T o ORI DR PR AR BT 1 o A g s ] 94

U R B AR AT A R A
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HPLMAR LB M BOATE, SWSAE., WA —MET A RERE (UTC) MitmEEraa T
AR

The datet ime module exports the following constants:

datetime .MINYEAR
date B{F datetime WEARGHIER/NEN . FHEMINYEARE 1,

datetime .MAXYEAR
date B{datet ime W% AR KIVES . HEMAXYEAR 2 9999 ,

thz%:
Bitkcalendar H PR
Bt ime B[R] B A FI G4

8.1.1 FRmyR
class datetime.date
— A TCAB H I, ERESS A e AR AR KITERL. JEME: vear, month, and day.

class datetime.time
—ANFEAEL IR, BN TARMRRE R H B, Bk R —J 24%60%60 £ (X LA | R Bk

&). B hour, minute, second, microsecond, fllt zinfo,

class datetime.datetime
H AR E 456 . @i vear, month, day, hour, minute, second, microsecond, and tzinfo.

class datetime.timedelta
FIRM N date MR time MR, 83K datet ime MR A BRI FE , RS 0R D

class datetime.tzinfo
— AR XAE B R RS T datet ime 251t ime JHRHEH 2 IS RIVHRARES (BN, 7
T R A ) o

class datetime.timezone

— AT tzinfo IR TE, HTIRHX T HARERE (UTC) MWL,
3.2 UGB

X BERA R SR R AT ALY o

date FBIFPN LA TCHALY .

An object of type t ime or datet ime may be naive or aware. A datet ime object d is aware if d.tzinfo is not
Noneandd.tzinfo.utcoffset (d) doesnotreturn None. If d.tzinfoisNone,orif d.tzinfoisnotNone
butd.tzinfo.utcoffset (d) returns None, d is naive. A t ime object ¢ is aware if t . tzinfo is not None and
t.tzinfo.utcoffset (None) does not return None. Otherwise, ¢ is naive.

TERBYREA R Z B 2R ANE R Tt imedelta X5 .
TERXR

object
timedelta
tzinfo
timezone
time
date
datetime
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8.1.2 timedelta FIR
timedelta XWHRFRPIA date B time f4) B ][] B

class datetime.timedelta (days=0, seconds=0, microseconds=0, milliseconds=0, minutes=0, hours=0,
weeks=0)

I A B SRR 2 Tk BBRIA R 00 X SES RO AR BRI 8, ol DA IE R T

HA days,*seconds* Fl microseconds S1EAEXENER, Bl python NEBPA days,*seconds* Fl microseconds =4~
BANAE AAEABI E AR BT . SRR FI R

o 1 ZRPLHEA 1000 FFD
o 1 Bh 5l 60 75,
o 1 /NI &R 3600 F1
o 1 BIISHAAL T K.
days, seconds, microseconds 7~ @ FRHEILRY, PACRIEFRIE T XA nE—k, fi:
* 0 <= microseconds < 1000000
+ 0 <= seconds < 3600%24 (—RIFED
© 999999999 <= days <= 999999999

PEAALATIE R B SR SR A/ NI TS UL, BT/ INEIOS 2 2 IR i i e S B 1) — 2%,
(L round—I;alf—to—even T EEX R AT I . BAF MBS R OL T, Ry R R wny (%
AIREER).

WA EAL S 1 days BO(EMEE T HEETER], HafbtioverflowError {H .
TEERERE, ABME SR AR SRR IZ—5. B,

>>> from datetime import timedelta

>>> d = timedelta (microseconds=-1)

>>> (d.days, d.seconds, d.microseconds)
(=1, 86399, 999999)

FJE
timedelta.min

The most negative t imedelta object, timedelta (-999999999).

timedelta.max
The most positive t imedelta object, timedelta (days=999999999, hours=23, minutes=59,
seconds=59, microseconds=999999).

timedelta.resolution
PN ASHISER) t imede ]l ta 2SR B/ MAEIG N timedelta (microseconds=1)

EEHENE, R NRERZN, timedelta.max>-timedelta.min, -timedelta.max ARJPAFE
~— M timedelta N4,

SpjErE (Hi%k):

Bt =]

days -999999999 % 999999999 , & 999999999
seconds 0 % 86399, 17 86399

microseconds | 0 & 999999, 75 999999

SR
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prey | ZR:
tl = t2 + t3 2 3R, B85 t1-2 ==13 and t1-13 == 2 U R EH. (1)
tl = t2 - t3 2B MNE, B8t =2-13and 2 ==t + 3 V" NEAH. (1)(6)

tl = t2 * i or t1 = | AP e i = 0 W ¢l //i==12 ¥ HEE.

i * t2

In general, ¢1 *i== tl * (i-1) + t1 is true. (1)
tl = t2 * f or t1 = | LA—AVEREL, S5 RSPH A S| timedelta e e O REERS . R R 8 DU &
fox t2 TABAZTTAAFIN

f=1t2 / t3 Division (3) of #2 by t3. Returns a £1oat object.

tl = t2 / f or t1 = | BRPA—DVRAEEEEL. S50 AR timedelta f 42230 YRR AR . RS FE i

t2 /i DY AR A AT AN

tl = t2 // i or tl = | BUERK, REGTS RA R R 5. S MR T, REl—18%

t2 // t3 . 3)

tl = t2 % t3 B —Atimedelta X% . (3)

g, r = divmod(t1, Wal:ig =tl // t2@)andr = t1 $ 2 TTBEHHASRE. q 2—1E&

£2) B, rR—"Ptimedelta W4,

+t1 IR Al — N FH R BB t imedelta ST,

-t1 ZMT £ imedelta(-tl.days, -tl.seconds, -tl.microseconds), 1 t1* -1. (1)(4)

abs (t) Wt .days >= 0" HETF +\ *t*, Y ““t.days < OHf-t., (2

str(t) R[El—/NE [D dayls], ][H]JH:MM:SS[.UUUUUU] BFAFER, 4tk
FEIE, DN S)

repr (t) Returns a string in the form datetime.timedelta (D[, S[, U]]), where

D is negative for negative t. (5)

[Efigt:
(1) R RES U i
(2) ¥t HA R
(3) BRPAO Kq&titi S#9% ZeroDivisionError .
(4) -timedelta.max IN2—~timedelta FEXTH,

(5) String representations of t imedelta objects are normalized similarly to their internal representation. This leads
to somewhat unusual results for negative timedeltas. For example:

>>> timedelta (hours=-5)
datetime.timedelta (-1, 68400)
>>> print (_)

-1 day, 19:00:00

(6) %%i_iﬁ t2 - t3MWHEE t2 + (-t3) 2EMHY, BRIE B %FT timedelta.max; FEX MG N HIE
REGESR M EE AR H

F‘%T;:ﬁﬁ]ﬁﬂ’ﬁ%fﬁu\ﬁl\tmedel ta MEIEIFE S date fldatet ime XTI TREE A IMAMEEEH (0L
B

32 E S PIFED X fftimedelta W 5% —Atimedelta WL ME BB M, WiFERAEH
Fdivmod () %l MAEW S Frtimedelta X4 float XML BT,

timedelta MR 5t imedelta XK SRR AL R KRB/ ] 221 timedelta X RAUHE/ME. R
T B IR G KB R BT X SR BN LR, 2t imedelta MG GARFRB RS R LET, 5
X5 K TypeError, BRAFHELEFATR == B 1= {5 ML MR BRI False B True.

timedelta X4t &hashable 2P H) (AT ME A F M BT, LHRFRROREL TEAR /R L R0, timedelta X
SREZECE D NENE, (EARET timedelta (0) .

164 Chapter 8. Hiig3¢®



The Python Library Reference, £(F) 3.6.10rc1

LBk
timedelta.total_seconds ()
Return the total number of seconds contained in the duration. Equivalenttotd / timedelta (seconds=1).

TR, IR BN, XTI AR PRI HAE SR CRZHCEFA BT 270 4R8N
— AN B A]TA] B ) o

3.2 OB
i NGk

>>> from datetime import timedelta

>>> year = timedelta (days=365)

>>> another_year = timedelta (weeks=40, days=84, hours=23,

c minutes=50, seconds=600) # adds up to 365 days
>>> year.total_seconds ()

31536000.0

>>> year == another_year
True

>>> ten_years = 10 * year

>>> ten_years, ten_years.days // 365
(datetime.timedelta (3650), 10)

>>> nine_years = ten_years - year

>>> nine_years, nine_years.days // 365
(datetime.timedelta (3285), 9)

>>> three_years = nine_years // 3;

>>> three_years, three_years.days // 365
(datetime.timedelta (1095), 3)

>>> abs (three_years - ten_years) == 2 * three_years + year
True

8.1.3 date Y&

date MRAR— DB R (4. AFIH ), BI255 B9k i A 1) B S PIJ7 6) TERRAE A . 2>
TTIFE1TAITHES1IH, AJC14E1 H2 HESH 2 H, #KIK2EHE . X5 Dershowitz 5 Reingold fiff3 Calendrical
Calculations " “FRUIAR SIS F]” PRk E L—2, Bl T irA s Bk, W& asnH T
TEFUIASS e A 1 91 -5 1 22 FLA VA R GE 2 TR EA TG ) Sk
class datetime.date (year, month, day)

All arguments are required. Arguments may be integers, in the following ranges:

* MINYEAR <= year <= MAXYEAR
* 1 <= month <= 12
* 1 <= B <= BRFAGEHREK
WERSHONTEIX LT N, WL valueError 4.
Hetdgds, Framdnk:
classmethod date.today ()
R[S S ET H . 5 “date fromtimestamp(time. time())“ZE )

classmethod date.fromtimestamp (tfimestamp)
IR [ T POSIX BB AN e ime . t ime () JRIEHERYAHL H . XATREG| K OverflowError, 1
R TR B EE R H T 7E T & C localtime () PR SZRFEREIMIE, HF&HE localtime () HESHT
gl osError. WEIZEUES PRI 1970 4F F 2038 4F 2 [A]. i 2010 I 6] SR & 40 2 1 AD 1t 3
POSIX &4t b, [HM&SHifromtimestamp () i Zm&.
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33 R HE $: 5| KoverflowError i N @ValueError, TR H B EB L TLEFS
C localtime () MK 2 #5398 Bl 09 3%, JF 2 HE localtime () 45 W 5| KOSError 1 AN

B valueError,

classmethod date.fromordinal (ordinal)
RN TS S A SR EE, R A 14E1H 1 HFS AL BIEL <= F5 <=
date.max.toordinal () M & 5| K VvalueError, X T/AEHM d, date.fromordinal (d.
toordinal ()) ==

Rtk

date.min
/M HB date (MINYEAR, 1, 1) .

date.max
R HY], date (MAXYEAR, 12, 31).

date.resolution

WA H I S 85/ alfE , timedelta (days=1) .
SR (HBE):

date.year
FEMINYEAR MIMAXYEAR ], &5,

date.month
1% 12 (&)

date.day
A IR sy SV PN A1 o S
SCREIE S

8 #ZR:

date2 = datel + timedelta | date2 ZT M datel Ji7: t imedelta.days K. (1)

date2 = datel - timedelta | 11& date2 FIEMS date2 + timedelta == datel. (2)
timedelta = datel - date2 | (3)

datel < date2 R datel WIBHEIAE date2 2 HiWIACH datel /NT date2 . (4)

(I

(1) W H timedelta.days > 0 W) date2 FE W} [E] 2 b wy #F, W3R timedelta.days < 0 W J5
B. PfE7E)5 date2 — datel == timedelta.days., timedelta.seconds fil timedelta.
microseconds £r #f Z W, Ul H date2.year ¥ /N FMINYEAR B{ K FMAXYEAR | £ 5|
ZiOverflowErroro .

(2) timedelta.seconds fll timedelta.microseconds &4 Z %,

) K HAS . $RE5E UG timedelta.seconds #/1 timedelta.microseconds ¥4 0, Jf H. date2 + timedelta
== datel,

4) ¥AaTEPE, M HAYY datel.toordinal () < date2.toordinal () Bfdatel < date2. HllLL
BEF| K TypeError, MRLEHIRA A date WL ANidtdn] gLk M Not Implemented, HlI
R HARHA timetuple () JEBMEITE . XA T4 THAM H X R EA IR SR B RIS .
B, YMdate MR GRERBEPRRILENGET| K TypeError, RIE==38( = WK, FHREN

¥R False B True,
H AR DM 3L B . AR /R RS0, P date XA E .
S Ty
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date.replace (year=self.year, month=self.month, day=self.day)
& 8] — B AR B, BRARE T R S8 T RIE S W HE. fl, R a ==
date (2002, 12, 31), Ml d.replace(day=26) == date (2002, 12, 26).
date.timetuple ()
B —Atime.struct_time, Bl 5 time. localtime () IR [HZEEIFH[A] . hours, minutes £ seconds
{84 0, H DST #pE{E N -1, d.timetuple () ZT time.struct_time ((d.year, d.month,
d.day, 0, 0, 0, d.weekday(), yday, -1)), HH'yday = d.toordinal() - date (d.
year, 1, 1).toordinal () + 1.&H¥ EY4RIFEMPRTS, BiFS 185101 H,
date.toordinal ()

R BRIk s A S, P Aot AR L L HEYFS 8 Lo MR date X5 d, date.

fromordinal (d.toordinal()) == d

date.weekday ()

R AR EIL, BI-—R0, BIKHK 6. fillll, date (2002, 12, 4).weekday() ==
2, BRI EEY=., Zfisoweekday ().

date.isoweekday ()

RE—NEHRERESIL, Bl—h 1, BN T. Bl date (2002, 12, 4).isoweekday ()
== 3, FREW=., ZWlweekday (), isocalendar ().

date.isocalendar ()
Rk m—A~=J5I04H, (SO year, ISO week number, ISO weekday) .

ISO H I B— M 2 A F . AT RAM https://www.staff.science.uu.nl/~gent0113/calendar/isocalendar.
htm & HHE A UL .

ISO 4y 52 5 53 PNoeREE MR, B MENFGETER 4R TENH. —1ISO Frs—1Eil
W EFIEA) Jrmr—E RN B B Xeicn 15 2R, HA BB rEm
ISO 4 5 H T AE A& 5 FIAE AR

B, 2004 4R — K2 B, F ik ISO 2004 4511 8 — B4 T 2003 4 12 H 29 H E
—, ZERT 200441 H4 HEWH, WL date (2003, 12, 29).isocalendar() == (2004,
1, 1) anddate (2004, 1, 4) .isocalendar() == (2004, 1, 7).

date.isoformat ()

& 5] —A4~ 1SO 8601 1 FAFe:, TYYYY-MM-DDJ . fi#ll date (2002, 12, 4).isoformat ()
== '2002-12-04",

date.__str__ ()
SHFHBN 2 d, str (d) T d.isoformat ()

date.ctime ()

B A H AR, B date (2002, 12, 4) .ctime() == 'Wed Dec 4 00:00:00
2002, fEJFAE Cctime () BREL (time. ctime () & KEFEHZEE, (Hdate.ctime () WAL 4
i C hRERIES L, d.ctime () ZF time.ctime (time.mktime (d.timetuple())).

date.strftime (format)
IR A=A i B A AR R Irfs PR AR H I A0 e o FORET . 2SR A AR (ERF R 00 BEERERL
¥ I LW SR FRAGE S [Fstrftime() Fo strptime() 8947 77

date.__format__ (format)

Ydate.strftime () MlA. WHEME date X536 50E PA #& XA 74788 7 2 m iAs XL 745
HAKME A str. format () AT XALBCN T RE. TIRBUE A5 BY 52 85 %, S [Wsirfiime() Fo

strptime() 94T A1

TR BRSO R Bl
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>>> 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

i date BT

>>> from datetime import date
>>> d = date.fromordinal (730920) # 730920th day after 1. 1. 0001

>>> d

datetime.date (2002, 3, 11)

>>> t = d.timetuple ()

>>> for i in t:

. print (i)

2002 # year

3 # month

11 # day

0

0

0

0 # weekday (0 = Monday)
70 # 70th day in the year
-1

>>> ic = d.isocalendar ()

>>> for i in ic:

. print (1)

2002 # ISO year

11 # ISO week number

1 # ISO day number ( 1 = Monday )
>>> d.isoformat ()

'2002-03-11"

>>> d.strftime ("%d/%m/%y")

'11/03/02"

>>> d.strftime ("%A %d. %$B %Y")

'Monday 11. March 2002'

>>> 'The {1} is {0:%d}, the {2} is {0:%B}.'.format (d, "day", "month")

'The day is 11, the month is March.'

8.1.4 datetime W&

datetime 42— MNWEF T K Hdate SR fltime MWLM AFEENE X 5. Sdate X5 —#,
datetime fBE 244 WA & A 5 Bl WS ) JCBRAEM; 5 time XJ 5 —#f, datetime R —K
YA 3600%24 Fb,

T As
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class datetime.datetime (year, month, day, hour=0, minute=0, second=0, microsecond=0, tz-

info=None, *, fold=0)
The year, month and day arguments are required. zinfo may be None, or an instance of a t zinfo subclass. The
remaining arguments may be integers, in the following ranges:

e MINYEAR <= year <= MAXYEAR,
e 1 <= month <= 12,
e 1 <= day <= §FEHAMAREK,

<= hour < 24,

minute < 60,

L]

<= second < 60,

o o o o
A
Il

<= microsecond < 1000000,

¢ fold in [0, 1]7.
RSP Y, W ValueError B4,
3.6 BUBTIA: HIN T fold 24K,

Hemmidas, Framsirk:

classmethod datetime.today ()

% [8] 24 Hi @4 A Hb datetime, tzinfo {H A None., XZ i T datetime.fromtimestamp (time.
time (). BHigZ@now (), fromtimestamp ()

classmethod datetime.now (tz=None)

1R [8] 24 Fi ) A< M date 1 time. QISR WS EL 2 h None B R$GE, XMEM T today (), HZJ
VESAERTRERY TG O R AL Ll it € ime . time () WAV BT I R0 S S AR B2 (i, FE4Rfit T C
gettimeofday () BREWT-H ERirT AEMIE])

W 2 AN None, ‘BUMIE tzinfo WF2RM—AL01, I H 2480 H BRI PR 2 55X H 3
HIEHE] . FEXFE R P45 RN T tz. fromute (datetime.utcnow () .replace (tzinfo=tz)),
HigZ R today (), utcnow ().

classmethod datetime.utcnow ()

SR 24 5 UTC HIAIHE, it 2100 4 None. S Tnow (), R4 UTC H AT A] 2
—AAHldatetime X5, HENERINN S E UTC HWIHE W)@ 128 datetime.now (timezone.
ute) K5, HiESHnow ().

classmethod datetime.fromtimestamp (fimestamp, tz=None)

AR [ %] . F POSIX WAL BN € ime . time () BRIEMERASHL H AT ). QR AT e 240 1z 24 None
BORTEE , IR B B BT 5 B9 AR HBIANISR], JR [ dat et ime XPGLRF N REAL,
Wk 1z A h None, BALA@tzinfo T M — LB, I H I E) 8RB 0 B 2 15 5E 1

X, TEXPE N NSRS T tz. fromutc (datetime.utcfromtimestamp (timestamp) .
replace (tzinfo=tz)),

fromtimestamp () Al fEG| Kk OverflowError, UNHAHE]BEUE L eSS C localtime () By
gmtime () BB SCHFEHEIGE, HSFE localtime () B gmtime () MGk 0SError. M %
BESHRBIAE 1970 48 52 2038 4F 2 [H]. 5 VERTE I A B & B & A 9k POSIX R4 |, Hb4
Wi fromtimestamp () Fr/ZAN%, Z5RFTRERINMHZE—FP Ry B R8O EM R datet ime X4 75

S Rlutcfromt imestamp () .

33 W H &5 5| kKoverflowError M A EValueError, W R A B EBHFEFESG C
localtime () B{ gmtime () PREAY ZFFLHIIE. H & 7F localtime () X gmtime () H 4% H
5|k 0SError MiANEValueError,

3.6 [REE: fromtimestamp () Al HEIRE] Fold {HE N 1 HISEH .
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classmethod datetime.utcfromtimestamp (fimestamp)
IR [A] %f 57 F POSIX Bta] 8 UTC datetime, HHitzinfo i None, XHAJfEG| kK OverflowError,
TSR i [] BB M BT AE T & C gmtime () BRECHY SCHRFIEIE B35, FFSTE gntime () H 8IS
KkosError. EZEBEIF2BREITE 1970 4F 2 2038 4F 2 [H].

HAER|—A B datetime X4, WIEM fromtimestamp ():

datetime.fromtimestamp (timestamp, timezone.utc)

15 POSIX 34T L, B 0T AT &ikat:

datetime (1970, 1, 1, tzinfo=timezone.utc) + timedelta (seconds=timestamp)

ARZAET Ja— R R SR e B4R R MMINYEAR B|MAXYEAR (R IXTE]

33 MHEEE: | koverflowError MiA&ValueError, HWIHRNE]EBUERE S EF4E C gntime ()
R A BIEE . FESTE gmtime () H4ENE| K O0SError iR ValueError,

classmethod datetime.fromordinal (ordinal)
IR 8] % T IR B i R T Y S i datetime, M Ao 1A T H 1 HWFS k1. BRIEL <=
ordinal <= datetime.max.toordinal () H{MN&F| Kk ValueError. 5%/ hour, minute, second

1 microsecond {5 0, FHtzinfo{H N None,

classmethod datetime.combine (date, time, tzinfo=self.tzinfo)
Rl —AFi i datet ime X5, XFRE)HINEUES T4 € Wdate XREUE, B REUES T4 %
()t ime X PEUE . WRIRL info 2488, HAHS B AR B R N czinfo Jatk, HNRF2 R time
i tzinfo J@tk,
ST EEdatetime X4 d,d == datetime.combine (d.date(), d.time(), d.tzinfo) .Yl
R date jg—Ndatetime MG, ERIBRIEER ¢ z1info BIEE AN .

3.6 il A 3N T rzinfo 2K

classmethod datetime.strptime (date_string, format)

iz B R g formar ff M 5 date_string H X} MW fdatetime, X % fff T datetime (* (time.
strptime (date_string, format)[0:6]1)), I % date_string F1 format J £ #icime.

strptime () fRATECE R Bl — A Z R ST ME, WK 5] kvalueError, BRI AL 45
A SEEE TN FAG S Fstrftime() F= strptime() 8947 71

FKaE

datetime.min

PR E/Rndatet ime, datetime (MINYEAR, 1, 1, tzinfo=None),

datetime .max
& My B 7w FE JRdatetime, datetime (MAXYEAR, 12, 31, 23, 59, 59, 999999,
tzinfo=None),

datetime.resolution
ARSI datet ime X5 2 [V GERY i/ ME) G, timedelta (microseconds=1).,

o (Hi%k):

datetime.year
FEMINYEAR MIMAXYEAR Z 6], &5,

datetime.month
1E12 (8)

datetime.day

AR [] 1B AR H A KRB T
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datetime.hour
BUETEHEZ range (24) .

datetime.minute
BUEEE /2 range (60) o

datetime.second
PUEYERE range (60) .

datetime.microsecond
BUETER 2 range (1000000)

datetime.tzinfo
VEH tzinfo ZHitl i datet ime MIEERIIRTS, QIAEA £ ALENH None.

datetime. fold
BUETEREZ (0, 10 FTEE S A He B) B o i o0 SR e i) S (24 524 B 45 o i o 37 s i, ey
TR IR Y RIS DX UTC 225t 2 i i iR Bz, ) BV 0 (1) R a2 81 (B T)
Jr AR [F]— i L[] .

3.6 HUHTIMA.
SIS
] R
datetime2 = datetimel + timedelta | (1)
datetime2 = datetimel - timedelta | (2)
timedelta = datetimel - datetime2 | (3)
datetimel < datetime?2 i datetime S5datetime, (4)

(1) datetime2 52 M i —E% timedelta B 4558, WH timedelta.days >0 W 2FEmEI 2 _FRaidE, 40
W timedelta.days <0 M5B, %55 HA 5% AN datetime MR czinfo J@Pk, I HI#AE5E
% J5 datetime2 - datetimel == timedelta, 5 datetime2.year Kf/NFMINYEAR B K FMAXYEAR N|£x5]|

KoverflowError, WM EHI AR R —NEIIERNG, ZITEWA ST X

(2) 114 datetime2 {45 datetime?2 + timedelta == datetimel, SAMEAE—FE, Z5HRAA 5% AR datetime 1
R tzinfo Jath, B ARR—RONENTS, IR A ST X

3) M—Adatetime i FE—"1datet ime [URPIMEAEEEY A T M BB N BN A E Lo R —A
FEBAIB 7 —AS2 Jo B, W5k TypeError,

TSR ER R 2 oA, s BN H A M tzinfo J@Mk, tzinfo J@MESBIZAME, 455%
B—/iif8 datetime2 + t == datetimel [Jtimedelta X% t. FEHIHFI FASHTHTIXF,

AR BAE R AR A LG AW czinro JEME, a—b BAEMAT LA a F1 b 8w Sk
¥R JEHA UTC H BB, 55852 (a.replace (tzinfo=None) - a.utcoffset()) - (b.
replace (tzinfo=None) - b.utcoffset ()) FIERARSLINL AL H .

(4) Y4 datetimel [YJW}[EJTE datetime2 7 HiWIAK datetimel /NT datetime2 .

AR R — 7 & TR AL 55— J5 2 N A, A 2R ST U LB 5| & TypeError. X AH4
PO, TeNZM SR R GTEAS 55 T BN LS

MR P U E RN A, HEA MR tzinfo @Y, MRIMtz1info JBIESH NI HEAR H 31
ISR T F e . SR AN F B 7 B B LB A AR e zinfo @M, WA LB 1 Seii i 18
FEAI UTC 228 (il self.utcoffset () HFHL) FIATIHE,

3.3 s AE: AP dat et ime SEBIZ MMM E LA ST K TypeError,

HiE): R T B Ik R AR ] E A B B X S b bk e 5 %6, datetime FLASIE A 5| K TypeError,
WER LB HARAN R FE R datet ime X4 TE. At nl GE£x R [B] Not Implemented WA L H A
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HA timetuple () B, XM T4 T HM AN R LR LIR AL LR WIS B0,
Wdatetime WEGARREEEN S BB ESE| R TypeError, BE == = W&, EHREN
Fiarpli Il False B True,

datetime XAGATAEFIAHE . TEARIBSING, A datet ime XEGABBIL A EL
Sl

datetime.date ()
1% 0] HA5 [R] # year, month A1 day {Hfdate X4,

datetime.time ()
1% [A] B [@] 4 hour, minute, second, microsecond FI fold {E 1)t ime X}% ., tzinfo j None, HBIEZS WK
Htimetz (),

3.6 it HE5: fold fH x4 5 Ml 4R Ml ) £ ime X4 .
datetime.timetz ()

3% [n] B4 [7] #£ hour, minute, second, microsecond, fold F tzinfo J& tE{H BItime X%, HiEZ W
Wtime ().

3.6 Ji B A% fold {H WAL il 4haR P £ ime X 5L,

datetime.replace (year=self.year, month=self.month, day=self.day, hour=self.hour, minute=self.minute,
second=self.second, microsecond=self.microsecond, tzinfo=self.tzinfo, * fold=0)
Rl —A~BA R E M RY datetime, BRARE LT R FSEEEE 7L B R Al
E tzinfo=None M—A~EAN% datetime £ — A JoHIHL datetime IR L65E40 H IR RIE .

3.6 UHTIA: HINT fold 244

datetime.astimezone (fz=None)
Rl NEGH tzinfo J&YE ) datet ime X5, FoJiHE H AT Fc 15 45 306 M) UTC
] 5 self AHIR], {HR tz B DX B A H R ]

tz WA WA E —Atzinfo TIRMER], I HHuccorfset () fldst () FiEARRIA] None,
NS self HICHIBY, BaWRE NIET RG] K ERIIE

USRI I A e ASH (B A tz=None) WPHRHEGE H AR K RGER AN X . F4/5 datetime 5%
BIRY . tzinfo JRMERIBBIN —At imezone SLBl, WHIXZFRAN ZE(ERF M RGP -

WMHE self.tzinfo H 1z, self.astimezone (tz) ZET self: A% H BRI BHEHFTHE, &
N5 7 i R AH st E], AR UTC Ba)5 self #H[A): #F astz = dt.astimezone (tz) ZJ5,
astz - astz.utcoffset () BEHEFE dt - dt.utcoffset () FHEM H BRI TE) SR

G0 AR AR B — AN I RN 4 1z 45— datetime XF5 dr T SR EE H R R BCHE, WA at .
replace (tzinfo=tz) ., WIHRARHIEMN—EGHITY datetime XF52 dr F2[G B IX 05 AR B4 H 350 sf
[, #(HH dt.replace (tzinfo=None) ,

EHEEIAN tzinfo. fromutce () FEAFtzinfo TR P PARER, MIMEHast imezone ()
FIAR IR . AR ZBE AT DL, astimezone () WIAT LIS MIT

def astimezone (self, tz):
if self.tzinfo is tz:
return self
# Convert self to UTC, and attach the new time zone object.
utc = (self - self.utcoffset()) .replace(tzinfo=tz)
# Convert from UTC to tz's local time.
return tz.fromutc (utc)

3.3 Atz BUAE R AR IS o
3.6 MU S#: astimezone () JFyk Al AR FCRIZLSEHIR AT, 30RF 2 3R A U 1] o
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datetime.utcoffset ()
If tzinfois None, returns None, else returns self.tzinfo.utcoffset (self), and raises an exception
if the latter doesn’ t return None, or a t i mede 1 t a object representing a whole number of minutes with magnitude
less than one day.

datetime.dst ()
If tzinfo is None, returns None, else returns self.tzinfo.dst (self), and raises an exception if the
latter doesn’ t return None, or a t imedelta object representing a whole number of minutes with magnitude
less than one day.

datetime.tzname ()
M tzinfo i None, NIR[E] None, &R self.tzinfo.tzname (self), WRJGHARME
None ﬁ%ﬂ&?ﬁ%ﬁ%@]ﬁ%lﬁﬁ% .

datetime.timetuple ()
R\ —Atime.struct_time, Bl 5time.localtime () WREIZKEAH[F., d.timetuple () £§
ﬁ]\ F time.struct_time((d.year, d.month, d.day, d.hour, d.minute, d.second,
d.weekday (), yday, dst)), H # yday = d.toordinal() - date(d.year, 1, 1).
toordinal () + 142 HMFELRIERGTHTS, BIEHTFS 1R 1 H 1 H. 45580 tm_isdst iR
WX ESWKkYidst () F¥E: R tzinfo A None 8{dst () iR[8] None, W] tm_isdst ¥i%KH -1; 15
MaRdst () R El—NAERME, W tm_isdst FFH 15 BN tm_isdst ¥R 0.

datetime.utctimetuple ()
Wtk datetime Sl d HICHAL, XELIT d.timetuple (), ANFEZAN tm_isdst &RBEN 0, TG
i d.dst () REFFALER. DST X T UTC B{a]KIE TR -
R d NI, d 2385308 % d.utcoffset () BiARuEALly UTC iffa], I3 6] by o Ak i 1) o 17
Hitime. struct_tj_me tm_isdst &R 00 TR AR doyear S MINYEAR 5§ MAXYEAR Jf H.

UTC J# #5548 H—4E L AN AT §E5 | K OverflowError,

datetime.toordinal ()

R H WO 5= R 75 . 5 self.date () .toordinal () fH[H.

datetime.timestamp ()

RIS Fdatet ime SEfFH) POSIX BE[ . REMEE Stime. time () UM float,

TeHIB dat et ime SLH BT AT AT A] %Hﬁtﬁ%ﬁﬁ%ﬁ??éﬂ@katime BRBCR AT
. HTEHFZTE Fdatet ime SCRAGMETER L mktime () 57, X HHE T R a2 Bl R ok il ]
W EWRES| K OoverflowError,

ST RS datet ime SLH, 3R AR R:

(dt - datetime (1970, 1, 1, tzinfo=timezone.utc)) .total_seconds ()

3.3 BB
3.6 MU S#: timestamp () J7¥RMIH £old TR I 22 1) Bl mh 8 R ] B S

HE: A AR E M IEMNA dat et ime SEEIREL POSIX M ja) %3k 1t 3¢ UTC BjE). A Am i
7 A 545 O BARI R GER XN 2138 UTC, ARAT PAE I HEE tzinfo=t imezone . utc 3k
$RE POSIX Hif ] 8%

’timestamp = dt.replace(tzinfo=timezone.utc) .timestamp ()

B T A B TR A
’timestamp = (dt - datetime (1970, 1, 1)) / timedelta (seconds=1)
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datetime.weekday ()

R AR EBIL, B~ 0, BHI XN 6, YT self.date() .weekday (). HiHS
isoweekday ().

datetime.isoweekday ()

R —ANEEERERESL, BEB—R 1, BEIRNT. 4T self.date() .isoweekday (). Hif
Zfweekday (), isocalendar ().

datetime.isocalendar ()
Iz [al—~ 3 Judd (ISO 4E4y, ISO i F5, ISO R Hi). #24F self.date() .isocalendar ().

datetime.isoformat (sep="T", timespec=auto’)
Return a string representing the date and time in ISO 8601 format, YYYY-MM-DDTHH:MM:SS.mmmmmm or,
if microsecondis 0, YYYY-MM-DDTHH:MM:SS

If utcoffset () does not return None, a 6-character string is appended, giving the UTC offset in (signed)
hours and minutes: YYYY-MM-DDTHH:MM:SS.mmmmmm-+HH:MM or, if microsecondis0 YYYY-MM-
DDTHH:MM:SS+HH:MM

SR sep GRINN ' T1) NIRRT, SOOI RA FIYIAI R P> 2 18] flin

>>> from datetime import tzinfo, timedelta, datetime
>>> class TZ (tzinfo) :
def utcoffset (self, dt): return timedelta (minutes=-399)

>>> datetime (2002, 12, 25, tzinfo=TZ()) .isoformat (' ")
'2002-12-25 00:00:00-06:39"

RSN timespec AL VSN IALPHE GBRIAN "auto). EWLARPATEZ —:
e 'auto': Y microsecond 0 N5 'seconds' #ifF], FHMNE 'microseconds' i,
* 'hours': PABMERD Y HH A% G & hour.
* 'minutes’': P4 HE:MM #4308 hour Mlminute,
e 'seconds': YL HH:MM:SS #&3 6 & hour, minute fllsecond,
e 'milliseconds': G ESEREME], (HRFRME ) /INEGH 2 8W £ 500 . #4200 HH:MM:SS sss.,

e 'microseconds': Include full time in HH:MM:SS.mmmmmm format.

flE): HERR i ] E A R BT, A2 i A

ST ICRLI timespec 5065 | K ValueError,

>>> from datetime import datetime

>>> datetime.now () .isoformat (timespec="minutes"')
'2002-12-25T00:00"

>>> dt = datetime (2015, 1, 1, 12, 30, 59, 0)

>>> dt.isoformat (timespec="microseconds")
'2015-01-01T12:30:59.000000"

3.6 UHT A 34T timespec Z%4(.

datetime.__str__ ()
StFdatetime LM d, str(d) Z4TF d.isoformat (' '),

datetime.ctime ()
PR AR 3 H A R B Z 4P, Bl datetime (2002, 12, 4, 20, 30, 40).ctime() ==
'"Wed Dec 4 20:30:40 2002', fEJRA C ctime () AL (time.ctime () & KB Z B L,
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fHdatetime.ctime () WAL G C trifEMI & L, d.ctime () M T time.ctime (time.

mktime (d.timetuple())).

datetime.strftime (format)

3 ] > S A% o A5 T B A0 3R HB RIS TR 47, BRI U 1 e B Rl S

[Fstrftime() %o strptime() 8947 A o

datetime.__format__ (format)

Hdatetime.stritime () M. WA Adatet ime X G455 PA 4% AL 747 Hf 7 H{E R
WAL TFAF R AR il st o format () SEATAR AL AT RE. BB IR S e 81, |2

i strftime() = strptime() 8947 74 o
i ] datetime X 111511

>>> from datetime import datetime, date, time

>>> # Using datetime.combine ()

>>> d = date (2005, 7, 14)

>>> t time (12, 30)

>>> datetime.combine (d, t)

datetime.datetime (2005, 7, 14, 12, 30)

>>> # Using datetime.now () or datetime.utcnow()

>>> datetime.now ()

datetime.datetime (2007, 12, 6, 16, 29, 43, 79043) # GMT +1
>>> datetime.utcnow ()

datetime.datetime (2007, 12, 6, 15, 29, 43, 79060)

>>> # Using datetime.strptime ()

>>> dt = datetime.strptime("21/11/06 16:30", "2d/%m/%y SH:%M")
>>> dt

datetime.datetime (2006, 11, 21, 16, 30)

>>> # Using datetime.timetuple () to get tuple of all attributes
>>> tt = dt.timetuple ()

>>> for it in tt:

print (it)
2006 # year
11 # month
21 # day
16 # hour
30 # minute
0 # second
1 # weekday (0 = Monday)
325 # number of days since 1lst January
-1 # dst - method tzinfo.dst () returned None

>>> # Date in ISO format
>>> ic = dt.isocalendar ()
>>> for it in ic:

print (it)
2006 # ISO year
47 # ISO week
2 # ISO weekday

>>> # Formatting datetime
>>> dt.strftime ("%A, 2¢d. %B %Y $I:$M%p")
'Tuesday, 21. November 2006 04:30PM'

>>> 'The {1} is {0:%d}, the {2} is {0:%B}, the {3} is {0:%I1:%M%p}."'.format (dt, "day",
—"month", "time")

'The day is 21, the month is November, the time is 04:30PM.'

{#i ] datetime FFff#7 tzinfo:
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>>> from datetime import timedelta, datetime, tzinfo
>>> class GMT1 (tzinfo) :
def utcoffset (self, dt):
return timedelta (hours=1) + self.dst (dt)
def dst(self, dt):
# DST starts last Sunday in March
d = datetime (dt.year, 4, 1) # ends last Sunday in October
self.dston = d - timedelta (days=d.weekday () + 1)
d = datetime (dt.year, 11, 1)
self.dstoff = d - timedelta (days=d.weekday () + 1)
if self.dston <= dt.replace(tzinfo=None) < self.dstoff:
return timedelta (hours=1)
else:
return timedelta (0)
def tzname (self,dt):
return "GMT +1"

>>> class GMT2 (tzinfo) :
def utcoffset(self, dt):
return timedelta (hours=2) + self.dst (dt)
def dst (self, dt):
d = datetime (dt.year, 4, 1)
self.dston = d - timedelta (days=d.weekday () + 1)
d = datetime(dt.year, 11, 1)
self.dstoff = d - timedelta (days=d.weekday () + 1)
if self.dston <= dt.replace(tzinfo=None) < self.dstoff:
return timedelta (hours=1)
else:
return timedelta (0)
def tzname (self,dt):
return "GMT +2"

>>> gmtl = GMTL1 ()

>>> # Daylight Saving Time

>>> dtl = datetime (2006, 11, 21, 16, 30, tzinfo=gmtl)

>>> dtl.dst ()

datetime.timedelta (0)

>>> dtl.utcoffset ()

datetime.timedelta (0, 3600)

>>> dt2 = datetime (2006, 6, 14, 13, 0, tzinfo=gmtl)

>>> dt2.dst ()

datetime.timedelta (0, 3600)

>>> dt2.utcoffset ()

datetime.timedelta (0, 7200)

>>> # Convert datetime to another time zone

>>> dt3 = dt2.astimezone (GMT2 ())

>>> dt3

datetime.datetime (2006, 6, 14, 14, 0, tzinfo=<GMT2 object at Ox...>)
>>> dt2

datetime.datetime (2006, 6, 14, 13, 0, tzinfo=<GMT1 object at 0x...>)
>>> dt2.utctimetuple () == dt3.utctimetuple ()

True

8.1.5 time Y&

—/> time XPRARIEA DN (AHL) R, B2 TAEMEE U, i czinfo MEORTEE,
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class datetime.time (hour=0, minute=0, second=0, microsecond=0, tzinfo=None, *, fold=0)
All arguments are optional. #zinfo may be None, or an instance of a t zinfo subclass. The remaining arguments
may be integers, in the following ranges:

e 0 <= hour < 24,
e 0 <= minute < 60,
e 0 <= second < 60,
e 0 <= microsecond < 1000000,
e fold in [0, 1].
MR R — DT DN S, MG kvalueError, I ZHAEBIAN 0, BRT rzinfo BAA

“KNone,
RKEt:

time.min
g F/Rtime, time (0, 0, 0, 0).

time.max
IR E/Rtime, time (23, 59, 59, 999999),

time.resolution
Wi AFHEER € ime X5 2 [A) "] e &/ MalfF, timedelta (microseconds=1), {HEiHHEE time
MR HFEARIZE.

SCOErE (k)

time.hour
BUEIER & range (24) o

time.minute
BUETEHE 2 range (60) .

time.second
WUHEE 2 range (60) .

time.microsecond
BUETEHZ range (1000000)

time.tzinfo

Y4 zinfo ZHPALL ¢ 1me MTEAFHIN G, WRBA 1 AENA None.

time. fold
BUBFEFR [0, 11. JTE T AL i B b i LB IRIBE S o (34 2 4 Bef 4 of e YR e oy T
TR IR Y T DX UTC B 225t 2 i L E R iRl B, ) BV 0 (1) Rt 21 81 (1)
Fr AR A — i BB

3.6 HUHTIA.
SCRFRE S

o Wi time fi—A~time, 24 a (AHEALE b Z BIE, WHAKH a /NT be QIR A — 72 ToRN BT 55—
WA SR AR TR LB E | K TypeError. STFHIZE A, TCABSLHRF AT AN 2T
RS2

WP HOB A R, FLECAT AR 2 0 JRAE, ARG 2 10 o LA MM A RE AR I i)
(BT I . ST BRI FLEUA R e 2o JREE, WIS LBOP B Sl
1169 UTC 24K (£ self.utcorfset () HHL) HIEFTHEE. 1 17 ILAFIR A HOBC IR Yy T
REGAAL MBI B, 24 ¢ ime XE4 5 R IR TIRTILRER, K431 % Typerrror, BRAFIEIES
FERE == o 1= AEIR— R T A S BB o se s True.
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3.3 JiR S A ToAMBANBHNAL ¢ i me SLHIZ BIRIARSE LA 25K TypeError.,
o Mg, DASERVET LAY
* FRET
e /RIZERT, time SRR HA B

3.5 i B A#: 7 Python 3.5 Z R, WIR—A ¢ ime RN UTC FREZM W B EE. AT IE S
TR MRS SR, P Python 3.5 B EH A FR. 1RSI bpo-13936.

Sefi ik
time.replace (hour=self.hour, minute=self.minute, second=self.second, microsecond=self.microsecond, tz-
info=self.tzinfo, * fold=0)

R B FEAEEER t ime, BRABESAE B FESEEE & TR E M. R P AE AT
tzinfo=None M—ANEHIALt ime QHE—ATCHNEL € ime T A DFE R (H .

3.6 BUGHTIMA: #8INT fold B4

time.isoformat (timespec="auto’)
Return a string representing the time in ISO 8601 format, HH:MM:SS.mmmmmm or, if microsecond is 0,
HH:MM:SS If utcoffset () does not return None, a 6-character string is appended, giving the UTC offset in
(signed) hours and minutes: HH:MM:SS.mmmmmm+HH:MM or, if self.microsecond is 0, HH:MM:SS+HH:MM

RS timespec FALE IR A AHHE BRIAR "auto"). BRI MEZ —:

"auto': Y microsecond A 0 M5 'seconds' #[F, FNE 'microseconds’ f[F.

* 'hours': AW HH #5:0 &hour,

e 'minutes': DL HH:MM #4404 hour Himinute,

e 'seconds': DA HH:MM:SS #4818 hour, minute flsecond,

* 'milliseconds"': A 5E RIS [A], (ELRERMEAY/ NG/ BT 2 000MFD . #5:h HHIMM:SS sss.

e 'microseconds': Include full time in HH:MM:SS.mmmmmm format.

(T HERR I I TR] 3 R T, A2 A

ST TR timespec ZE05| K ValueError,

>>> from datetime import time

>>> time (hour=12, minute=34, second=56, microsecond=123456) .isoformat (timespec=
—'minutes')

'12:34"

>>> dt = time (hour=12, minute=34, second=56, microsecond=0)

>>> dt.isoformat (timespec="microseconds")

'12:34:56.000000"

>>> dt.isoformat (timespec="auto')

'12:34:56"

3.6 BOHTINA: HEINT timespec Z%
time.__str__ ()

STTBEF S 1, str(t) 4T t.isoformat ().

time.strftime (format)

IR ] A~ i S A A R T e B A AR I ] ) A Ef . RO U HE 2 1 52 B 91 3 2 [l str frime()
Fe strptime() 6947 A .
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time.__format__ (format)
Htime.stritime () A, WITEME A ime W5 I8 DA #AFAF B F I ER R 74
AL M str. format () PATARAL BN AT RE. BERBUS IR o nY 52 AN K, 1 S [suftime() F=
strptime() 8947 H1 o

time.utcoffset ()
If tzinfoisNone, returns None, else returns self.tzinfo.utcoffset (None), and raises an exception
if the latter doesn’ t return None or a t i mede 1 t a object representing a whole number of minutes with magnitude
less than one day.

time.dst ()
If tzinfo is None, returns None, else returns self.tzinfo.dst (None), and raises an exception if the
latter doesn’ t return None, or a t imedelta object representing a whole number of minutes with magnitude
less than one day.

time.tzname ()
MMHtzinfo iy None, MR None, {5MR[H] self.tzinfo.tzname (None), WIHRFHA KM
None B —PFAFHXTRINKEG] K 54 o

NVIE

>>> from datetime import time, tzinfo, timedelta
>>> class GMTI1 (tzinfo) :
def utcoffset (self, dt):
return timedelta (hours=1)
def dst(self, dt):
return timedelta (0)
def tzname (self,dt):
return "Europe/Prague"

>>> t = time (12, 10, 30, tzinfo=GMT1())

>>> t

datetime.time (12, 10, 30, tzinfo=<GMT1 object at 0x...>)
>>> gmt = GMT1 ()

>>> t.isoformat ()

'12:10:30+01:00"

>>> t.dst ()

datetime.timedelta (0)

>>> t.tzname ()

'Europe/Prague’

>>> t.strftime ("$H:$M:%S %2")

'12:10:30 Europe/Prague’

>>> 'The is {:%H:%M}.".format ("time", t)
'The time is 12:10."

8.1.6 tzinfo W&

class datetime.tzinfo
OR— MG EE, B FERT BRI . IRDBIMZEIRA: — AR TF2, I H (20) fift
Wi datet ime TEMBRMEC zinfo JER S, datetime BEHPRAL T czinfo B—ANH BLSA T
%, timezone, BEREPAS UTC Byl & ZEHRFRAFBYIX, Bilin UTC A BalJt3&% EST Al EDT.

tzinfo ) (HAKHTE) MEHTINGEHELS datet ine It ine WEAIELR. EEHR 2]
BB T AR, I FLe 23 n £0 XER SRR AT 5 UTC Hy220 . BHX 44 FRbLJ% DST
AT Y, AR S HE G E B X R AR

X EEHFARITREOR | — At 2info THRUAIATAMSEGANNG _init__ O ik, #WE
AT VR, AR . SRR RIEBOR, FER T R AR
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—Atzinfo WA TRABEFELHNT I L. BREHELHH IR T B R datet ime M5
WATEE . WA BER, AT DAf B AR

tzinfo.utcoffset (dt)
Return offset of local time from UTC, in minutes east of UTC. If local time is west of UTC, this should be negative.
Note that this is intended to be the total offset from UTC; for example, if a t zinfo object represents both time
zone and DST adjustments, ut cof fset () should return their sum. If the UTC offsetisn’ t known, return None.
Else the value returned must be a t imede1ta object specifying a whole number of minutes in the range -1439
to 1439 inclusive (1440 = 24*60; the magnitude of the offset must be less than one day). Most implementations of
utcoffset () will probably look like one of these two:

return CONSTANT # fixed-offset class
return CONSTANT + self.dst(dt) # daylight-aware class

MR utcoffset () IREEA N None, Mdst () AR IR [F] None,
BiAfJutcoffset () SLMET| K Not ImplementedError,

tzinfo.dst (dt)

Return the daylight saving time (DST) adjustment, in minutes east of UTC, or None if DST information isn’ t
known. Return timedelta (0) if DST is not in effect. If DST is in effect, return the offset as a t imedelta
object (see utcoffset () for details). Note that DST offset, if applicable, has already been added to the UTC
offset returned by ut coffset (), so there’ sno need to consult dst () unless you’ re interested in obtaining
DST info separately. For example, datetime.timetuple () callsits tzinfo attribute’ s dst () method
to determine how the tm_ isdst flagshould be set,and t zinfo. fromutc () calls dst () toaccount for DST
changes when crossing time zones.

— AT DA AL BEARHE RS TN B £ z i nfo TR SEH 1z AR LI TR Hh O de— 3k
tz.utcoffset (dt) - tz.dst(dt)

WATH AR e 2in 0 THRI de . tzinfo == tz (94§ dat et ine A% db B REHL: R
BCRD ST KR TR, SRR T LU B, R TR, datet ine.
= E’J;&ﬂﬁ@ﬁﬁtﬁfi (EL IR 536 52 0 DU 55 00 Eﬁﬁﬁé’ﬂﬁ'lmﬁgxﬂﬁ L.
B Aezinfo THRAMBBEL A, WPFRRTAEzin%o. fromute () HYBKIAIBLAIETEE AT
MF5 astimezone () ﬁﬂ/ﬁ'ﬂi%o

REBdst () LIRS UM TPIFHZ—

def dst (self, dt):
# a fixed-offset class: doesn't account for DST
return timedelta (0)

e

def dst (self, dt):
# Code to set dston and dstoff to the time zone's DST
# transition times based on the input dt.year, and expressed
# in standard local time. Then

if dston <= dt.replace(tzinfo=None) < dstoff:
return timedelta (hours=1)

else:
return timedelta (0)

WA dst () SL4T| K Not ImplementedError,

tzinfo.tzname (dt)
FEXF W F datetime X4 dr (I R AFAE R FEAFERIR . datetime FHE A ST AT FAF 24 FR
MENE, WABSRAGHRAEMEES . fian, ] GMT] , [UTC], [-500] , [-5:00] , [EDTJ ,
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[US/Eastern] , [ America/New York | #2& A 2R BIE . AR FZAF R ZFRAFNGR ] None, iy RIX
T MNHETA R EE N FEAE, X FRERR Lt zinfo F2En] RERR ZARYE T & A %S dr {H
REIREIAFER, Rt z1nfo FREM TR LW r B i

BNt zname () SEMET| K Not ImplementedError,

KT vh e datet ime st ime XM, FRI N EMWFEA . datetime SRR/ H SEREA
ZHL, Mt ime MRFF None fENEASEL. XMt zinfo FRMITEN YUES LT dt ZHUE A None
B2 datet ime LB,

M N\ None B}, |Vl AT R oe smeEm W = Flan, &6 None i H T B PR I A5
AzHtzinfo hplUbIH. ik utcoffset (None) iR[IFRME UTC B ZZWAF ST HAL, Qn2REA AT
KIFFAERT £ 29 5% .

WM N—"datetime W KR N datet ime F¥ER), dt.tzinfo 5 self B[R —%4%&. tzinfo LRI DA
HAFX— s, BRAERA PRI EZEA T tzinfo k. WAT AN HB @Mt zinfo J¥ERF dt {5 A Hib
[B], 1A T3 BEH A DR A AT 4R

WH—ANEIMNtzinfo gk, EANTRIBSHBEERE:
tzinfo.fromutec (dt)
WS hEIA datet ime. astimezone () SEPRHH . St AR, dt.tzinfo i self, FfH

dr (1) H AN ) B S R 1 32 UTC W], fromutc () (1 B AR 2% H AT 2o, R E—A4
MY datetime SERIR self A [] o

RLHtzinfo TRIVIZREV 2 IC B HI AR ERINR) fromute () SEBL. BRI 2 AALB] I E 22
{ELR IR DDA B[] PR S S A iy A1 B - I B I X, 0 T 5 B 00 REAL B DST B4 i [A)7E 4 A 4R A0 A
ARG L. — MBI fromute () SCHRTRETCIAAE A 5 00 R IERRAL BRG] 12 (15 UTC /) ArifE
ZEAEH T BT el e € HOBIANINF IR, X AP 00 vl fE i T BQR B B BRIAR) astimezone ()
Flfromutc () WA RETCIR AL IR B 2R, ARG AN AU G J BB T A 22 2 A B AR Y If
Z024 F AN/ INRHELAY G -

MG XTI DRI ACRD , BRIA fromute () SEBLRIAT R AT

def fromutc(self, dt):
# raise ValueError error if dt.tzinfo is not self
dtoff = dt.utcoffset ()
dtdst = dt.dst ()
# raise ValueError 1if dtoff is None or dtdst is None
delta = dtoff - dtdst # this is self's standard offset
if delta:
dt += delta # convert to standard local time
dtdst = dt.dst ()
# raise ValueError 1if dtdst is None
if dtdst:
return dt + dtdst
else:
return dt

Example t zinfo classes:

from datetime import tzinfo, timedelta, datetime, timezone

ZERO timedelta (0)
HOUR timedelta (hours=1)
SECOND = timedelta (seconds=1)

# A class capturing the platform's idea of local time.
# (May result in wrong values on historical times 1in

(continues on next page)
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(R —H)

# timezones where UTC offset and/or the DST rules had
# changed in the past.)
import time as _time

STDOFFSET = timedelta(seconds = —_time.timezone)
if _time.daylight:

DSTOFFSET = timedelta(seconds = —_time.altzone)
else:

DSTOFFSET = STDOFFSET
DSTDIFF = DSTOFFSET - STDOFFSET
class LocalTimezone (tzinfo) :

def fromutc(self, dt):
assert dt.tzinfo is self
stamp = (dt - datetime (1970, 1, 1, tzinfo=self)) // SECOND
args = _time.localtime (stamp) [:6]
dst_diff = DSTDIFF // SECOND
# Detect fold
fold = (args == _time.localtime(stamp - dst_diff))
return datetime (*args, microsecond=dt.microsecond,
tzinfo=self, fold=fold)

def utcoffset (self, dt):
if self._ isdst (dt):
return DSTOFFSET
else:
return STDOFFSET

def dst (self, dt):
if self. isdst (dt):
return DSTDIFF
else:
return ZERO

def tzname (self, dt):
return _time.tzname[self._ isdst (dt) ]

def _isdst (self, dt):

tt = (dt.year, dt.month, dt.day,
dt.hour, dt.minute, dt.second,
dt.weekday (), 0, 0)

stamp = _time.mktime (tt)

tt = _time.localtime (stamp)

return tt.tm_isdst > 0

Local = LocalTimezone ()

# A complete implementation of current DST rules for major US time zones.

def first_sunday_on_or_after (dt):
days_to_go = 6 - dt.weekday ()
if days_to_go:
dt += timedelta (days_to_go)
return dt

(continues on next page)

182 Chapter 8. Hiig3¢®




The Python Library Reference, [F) 3.6.10rc1

FEH LR

US DST Rules

This is a simplified (i.e., wrong for a few cases) set of rules for US
DST start and end times. For a complete and up-to-date set of DST rules
and timezone definitions, visit the Olson Database (or try pytz):
http://www.twinsun.com/tz/tz—-1ink.htm
http://sourceforge.net/projects/pytz/ (might not be up-to-date)

In the US, since 2007, DST starts at 2am (standard time) on the second
Sunday in March, which is the first Sunday on or after Mar 8.
DSTSTART_2007 = datetime (1, 3, 8, 2)

# and ends at 2am (DST time) on the first Sunday of Nov.

DSTEND_2007 = datetime (1, 11, 1, 2)

# From 1987 to 2006, DST used to start at 2am (standard time) on the first
# Sunday in April and to end at 2am (DST time) on the last

# Sunday of October, which is the first Sunday on or after Oct 25.
DSTSTART_1987_2006 = datetime(l, 4, 1, 2)

DSTEND_1987_2006 = datetime (1, 10, 25, 2)

# From 1967 to 1986, DST used to start at Z2am (standard time) on the last
# Sunday in April (the one on or after April 24) and to end at 2am (DST time)
# on the last Sunday of October, which is the first Sunday

# on or after Oct 25.

DSTSTART_1967_1986 = datetime(l, 4, 24, 2)

DSTEND_1967_1986 = DSTEND_1987_2006

S oH W H W R R R R

def us_dst_range (year) :

# Find start and end times for US DST. For years before 1967, return
# start = end for no DST.
if 2006 < year:

dststart, dstend = DSTSTART_2007, DSTEND_2007
elif 1986 < year < 2007:

dststart, dstend = DSTSTART_1987_2006, DSTEND_1987_2006
elif 1966 < year < 1987:

dststart, dstend = DSTSTART_1967_1986, DSTEND_1967_1986
else:

return (datetime (year, 1, 1), ) * 2

start = first_sunday_on_or_after (dststart.replace (year=year))
end = first_sunday_on_or_after (dstend.replace (year=year))
return start, end

class USTimeZone (tzinfo) :

def _ init_ (self, hours, reprname, stdname, dstname):

self.stdoffset = timedelta (hours=hours)
self.reprname = reprname

self.stdname = stdname

self.dstname = dstname

def _ repr_ (self):
return self.reprname

def tzname (self, dt):
if self.dst(dt):

(continues on next page)
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return self.dstname
else:
return self.stdname

def utcoffset (self, dt):
return self.stdoffset + self.dst(dt)

def dst (self, dt):

if dt is None or dt.tzinfo is None:
# An exception may be sensible here, in one or both cases.
# It depends on how you want to treat them. The default
# fromutc () implementation (called by the default astimezone()
# implementation) passes a datetime with dt.tzinfo is self.
return ZERO

assert dt.tzinfo is self

start, end = us_dst_range (dt.year)

# Can't compare naive to aware objects, so strip the timezone from

# dt first.

dt = dt.replace(tzinfo=None)

if start + HOUR <= dt < end - HOUR:
# DST is in effect.
return HOUR

if end - HOUR <= dt < end:
# Fold (an ambiguous hour): use dt.fold to disambiguate.
return ZERO if dt.fold else HOUR

if start <= dt < start + HOUR:
# Gap (a non-existent hour): reverse the fold rule.
return HOUR if dt.fold else ZERO

# DST is off.

return ZERO

def fromutc(self, dt):
assert dt.tzinfo is self
start, end = us_dst_range (dt.year)
start = start.replace(tzinfo=self)
end = end.replace(tzinfo=self)
std_time = dt + self.stdoffset
dst_time = std_time + HOUR
if end <= dst_time < end + HOUR:
# Repeated hour
return std_time.replace(fold=1)
if std_time < start or dst_time >= end:
# Standard time
return std_time
if start <= std_time < end - HOUR:
# Daylight saving time
return dst_time

Eastern = USTimeZone (-5, "Eastern", "EST", "EDT")
Central = USTimeZone (-6, "Central", "CST", "CDT")
Mountain = USTimeZone (-7, "Mountain", "MST", "MDT")
Pacific = USTimeZone (-8, "Pacific", "PST", "PDT")

VAR I S AR LA 1 £ 2 .0 Fo FHSTERBAE I DST #6481 1 £ th BUR PTG ) O P, L
i, ZIEEEZRABIX (UTC -0500), B EDT M= 4 A REMEK 1:59 (BST) 2 J5—434h I, I

T+ —HI— A EHIK 1:59 (EDT) ZJ5—7-#h4k
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UTC 3:MM 4:MM 5:MM 6:MM 7:MM 8:MM
EST 22:MM 23:MM O:MM 1:MM 2:MM 3:MM
EDT 23:MM O:MM 1:MM 2:MM 3:MM 4:MM
start 22:MM 23:MM O:MM 1:MM 3:MM 4:MM

end 23:MM O:MM 1:MM 1:MM 2:MM 3:MM

24 DST FrghmF (U [start] £7), AxHiif A 1:59 B2 3:00. 204 2:MM I REAEAR— RIS BEA = L,
A ILAE DST FFGIHAS—K astimezone (Eastern) A& hour == 2 ZER. BN, 7£ 2016 4
BB AR R, A5 2

>>> u0 = datetime (2016, 3, 13, 5, tzinfo=timezone.utc)
>>> for i in range (4):
u = u0 + i*HOUR

t = u.astimezone (Eastern)
print (u.time (), 'UTC ="', t.time(), t.tzname())
05:00:00 UTC = 00:00:00 EST
06:00:00 UTC = 01:00:00 EST
07:00:00 UTC = 03:00:00 EDT
08:00:00 UTC = 04:00:00 EDT

24 DST Z53t (ML Tend] 17), S0 SORPRRROTRTE ML AR (E AP — 4>/ N2 AN m] BB A LRy - B
A PR B fi—/ IR o RITDASE AR OIS [1) 7 24 KB P4 U 9 2 2 S:MM UTC (IR TE] o ASHiURTE] A 1:59
(A ) FRRBEITE] 1:00 BRAER). TEX Ty MM AU R0 A 5 . B astimezone () Jgifiid
REPASFIER) UTC /NS 2 44 (5] P AR s N A D A I B AT 35 AR e PR s 19 o
30 5S:MM Hil 6:MM (1) UTC IS [B] £ 5 oAy 5 [ < S0 [ IR Bt 21 MM, HFT— N e & Fo 1d
JRIEBEA O T J5— MR 2B 1. BIAN, 78 2016 AERKFEMMBE MR, FA1753)

>>> u0 = datetime (2016, 11, 6, 4, tzinfo=timezone.utc)
>>> for i in range (4):
u = u0 + i*HOUR
t = u.astimezone (Eastern)
print (u.time(), 'UTC =', t.time(), t.tzname(), t.fold)

04:00:00 UTC

= 00:00:00 EDT O
05:00:00 UTIC = 01:00:00 EDT O
06:00:00 UTIC = 01:00:00 EST 1
07:00:00 UTC = 02:00:00 EST O

HHEEAR M datet ime SERIGETE fold EIEERAPAR S, EAHE LB SRS .

AN FUVF A R A E B SR Y 75 B R G A fo 1o JR PR, s R AaXczinfo T35 4
i £ imezone BEALATHAL [ i Z2{E 1Y £ 2 i nfo TRBIMILFEIR EST ([ E2(E -5 /D) 8{LFKR EDT
(BN E 22 -4 /INRE) - ORI S A7 5 5L

hz%:
dateutil.tz ZFRVEE R G t imezone L AR T UTC Fltimezone. utc IFEFEEZ(E AL N UTC
B XS

dateutiltz PS5 IANA w5 < 3046 5 (L4 Olson HCiiFE) 51 A Python JHEZEH

TANA KB 22 B B G5 2, tzdata 5 zoneinfo) 1 45k 1 (RS AVKCHE e e s Bk 24
PR FAE RO 0 AR IEIG 7 5. & & R BIIAT S B 0L S A B SR K AL UTC 22 (A
AR
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8.1.7 timezone &

timezone Fjgtzinfo M—AT3K, BRRANILBIMAKR—d5 UTC By E ZEFE X, HER
BRI RA TR TACGIE LR I X AF S, B E—4F RN ) H B R R 2206, S0RAE L B
Xk R PR TRTEA T I VR P A

class datetime.timezone (offset, name=None)
The offset argument must be specified as a t imedelta object representing the difference between the local
time and UTC. It must be strictly between —t imedelta (hours=24) and timedelta (hours=24) and
represent a whole number of minutes, otherwise ValueError is raised.

name ZHE M. QARG E WAL — DT, ERfglfEdatet ime. tzname () J7iAI)R ]
{H.

3.2 BTN

timezone.utcoffset (dt)
REFEAE S € ime zone SERII @ B E(H . dt SESHE AN . IRMER - timedelta L], HAE
GTAHE S5 UTC Z [H) ) 25(E.

timezone.tzname (dr)
IR PIEA 3 ¢ imezone SLHIRTHE & M E(H. WA I ERRHEAL name, N tzname (dt) FriR[E
A FRRARE of fset (HHPATHIAE L. Q2R offser Jy timedelta (0), WZFN [UTC, By
F4E8 [UTCEHH:MM), Hih £ 25 offset (HEYIE S, HH Fll MM 435l "h3E78 of fset .hours fll
offset.minutes [FHIEE .

3.6 iR B 54 H of fset=timedelta (0) AWML FRIAEMCHREIBAR [UTC) MAT-2 [UTC+00:00].

timezone.dst (dt)
b iR [E] None,

timezone.fromutc (dt)

RME dt + offset, dt ZEIH— AT datet ime L6, Hd tzinfo (Hik N self,
KIE M
timezone.utec

UTC B}IX, timezone (timedelta (0)).

8.1.8 strftime () 1 strptime () BYITH

date, datetime flltime X R LF; strftime (format) F¥k, B HRAIE I8 ENF 550
PRI TR FFEE . SRS, d.strftime (fmt) BT time BiHH time . strftime (fmt,
d.timetuple ()) {HEFFIEFTAXRE HF timetuple () k.

HIR M, datetime. strptime () 3T T HLIE— 327 I 1 5 45 s X K7 10 R 3% 57 4 01l 3
—A~datetime X} 4., datetime.strptime (date_string, format) T datetime (* (time.
strptime (date_string, format) [0:6]1)), Z=5IFET Y format &5 /NT R0 E 4 8k & i X Z{H (5
BEEHE, XE B datetime. strptime i X H{HSHE t ime . strptime F EFF,

XFtime X5, F. H. HEPEKAHEAR AR, BN time XPEEAXEE, RENHEER, 05
B 1900 T H A1 H R gl 1.

XFdace ¥4, B, 4. FPRBEMARS RSN, B hdate SREHXEE. WRENTHE,
B R 0.

e EAG ALEE) LHFEA -6 EA 225, B4 Python ZH l IrfeF-& C R strftime () HREL,
MARFEERREE LK. BEBERITHT-6 I R e 88 4, 50 strftime (3) SURY,
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PATRSIREAR T CAnifE (1989 i) FresRit ik NHns, e ainm C SR Bra 16 L m . i
TERL 1999 i C ARifE SN T8 A% s UARRD .
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ks aXx NG| [Efig
%a 2 TAE HHES . 9]
Sun, Mon, ---, Sat (E[H);
So, Mo, -+, Sa (&%)
SA 2 TAE H 24 . (1)
Sunday, Monday, ---,
Saturday (35 [H);
Sonntag, Montag, ---,
Samstag ([
Sw UﬂLl_%J*JZE/?E’JIYE 0,1,-,6
H, HioF&xEHH,
6 K EIN,
%d #HEJE, AR | 01,02, -, 31
NI A — K.
%b 25 H A 4R - ¢))
Jan, Feb, ---, Dec (GE[H);
Jan, Feb, ---, Dez ({£[F])
%B kb 44 6]
January, February, ---,
December (ZE[H);
Januar, Februar, ---,
Dezember (f£[E)
sm wWE)E, LA TR | 01,02, -, 12
AR H G
5y #EJE, A #EfIEER | 00,01, -, 99
I, A AR
3y TR E R 2 | 0001, 0002, -, 2013, | (2)
AR o 2014, -+, 9998, 9999
%8 DA i T BB | 00,01, -, 23
IR/ (24 7N o
51 PARNE S 2R AR | 01,02, -, 12
RIS (12 7)) o
5p AHALE) AM B PM . (D, 3)
AM, PM (ZE[H);
am, pm (f&[H)
%M #EJE, AH#EfIERE | 00,01, -+, 59
AN
%S #EJE, PATEd &R | 00,01, -, 59 “4)
ANIOER
%t PAFEEHI 3SR 2P, | 000000, 000001, -, | ()
LM . 999999
%z UTC offset in the form | (empty), +0000, -0400, | (6)
+HHMM or -HHMM | +1030
(empty string if the object
is naive).
>3 RS G Sy s UTCL ST CST
188 %%ui{wﬁ”ﬁf—?%) Chapter 8. ¥iEE!
%] PARNE JE Y TRk | 001, 002, -, 366
N H TS .
$U DL 2 )5 i)+ F i %k | 00,01, -+, 53 @)
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L34k C89 ARl BT K B A AhHig 42 R 7 (BT A o X 28T 24K 15 1SO 8601 H I EAHXT 1.
ENTREARRTET A& F# AT strftime () M. 1SO 8601 4£43 41 1SO 8601 & M4 4 I N hE
5 B PAEGFET S e M ER K. A strptime () BHE AR TR 84 B LY 1SO 8601 45445

K ValueError,

¥ | 88X w5l

S fi#

%G | WA AR ISO 8601 4EMy, Fom Bl a KA 1SO B 1 (5v) B94E | 0001, 0002, -, 2013,2014, | (8)
15 o -+, 9998, 9999

su | PATEERIECE R ISO 8601 g H fps, Hip 1 R EW | 1,2, .7

sV | PATEERIECE R B 1SO 8601 B, AR —1EAE RIS —K. | 01,02, -, 53 ®)
501 NS 1 H 4 HE.

3.6 BUHTIMA: B8N T %G, $u fil 3V,
fi#t:

(1) H Do MO T 214 1 DRI a8 B, TR e LAy o (1 24 AR R VR N . - B & & AR s (31
1 [month/day/year ] 55 [day/month/year]), Ff HL#H n G848 6 F DX I8 5 B T 48 & 0 2RI i A% 200
Unicode 45 (FIANANER S 5 XI5k ja_ap, WIERIAGwiGHs X AT HEN eucdP, STIS B ut£-8 Hf)—
A5 il locale.getlocale () RIHfE 24w K% B AIGAER) .

(2) strptime () JI{ARERSMANTIEA [1, 99991 YuIHl ARI4F1r, H <1000 Y4 (b AU FIHFEH 4 (807 T2
JE.

3.2 RCE SR FEZHIMCAT, strftime () HYEHRT >= 1900 fy4EH5 .

3.3 REAER: FEMUA 3.2 W, strftime () H¥EHFRT years >= 1000,
(3) 45 strptime () A RN, ARG $T F80 KM/, sp 584 2 mak /N 7B
4) Htime BRAFME, datetime BIHRASEFEFD.

(5) 2415 strptime () JERHARG, €354 AHR 5 M0 RN EEGE . 5€ BAF C FRer
Rt R I (fFLEA A datetime PG c il BILE BT ).

(©) RFT ARG, +2 and 52 T & BHON AT 10
R A4

%z utcoffset () is transformed into a 5-character string of the form +HHMM or -HHMM, where HH is a
2-digit string giving the number of UTC offset hours, and MM is a 2-digit string giving the number of UTC
offset minutes. For example, if utcoffset () returns timedelta (hours=-3, minutes=-30),
%z is replaced with the string '-0330".

%2 I tzname () IR [ None, %2 @A —NESF0H . FEHAMBL T s2 S8R AR HE,
BT — A FAFE

3.2 MR EE A ML sz FE A4, strptime () FYERF, AN B datetime X5, S5RE
tzinfo B N— timezone L.

(7) 2445 strptime () JrEk— &M, UM sw (U THEE R WILA H FEG (5Y) BT

(8) T sU M 2w, eV AUHTIE strotine () #CFRER PaE EBILRIISO 40y (30) T . B
W Gl $Y BAAATH

=)
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8.2

calendar —H HEXEE

PCHS:  Lib/calendar.py

AL VR AT DA R Unix cal AREER H D7, B2t T HE S H PJrkH 058 R BRUAREOLT , ixX 28 H
Pt RS R K, B A EG—K BRGNS . iTeAfif set firstweekday ()
TERE— RS- NEMNXR 6) st HEERE— K. ABREE N E HINWSE. B2 KR,
Z M datetime fltime Fid,

Most of these functions and classes rely on the da t et i me module which uses an idealized calendar, the current Gregorian
calendar extended in both directions. This matches the definition of the [ proleptic Gregorian ] calendar in Dershowitz
and Reingold’ s book [ Calendrical Calculations ] , where it’ s the base calendar for all computations.

class calendar.Calendar (firstweekday=0)

fjE—A~Calendar MR, firstweekday &—NHE, HTIEE—FMNE K. 0 2EM— (BRINE), 6
EEPXR.

Calendar WRARM T — g THER H RIS AL ik XA FEAR ARSI TAEATAR AR A
RS G E S VAL R REPI S

Calendar KWSEHIA TH

iterweekdays ()
RM—A RS, RN A — IR . EREAEE —MES firstweekday JRIERIH
—&,

itermonthdates (year, month)
R AR, BAEREINE year 4F month ] (1-12) §9 H M. X AR AUARR 0124 F Ay H
W (datetime.dateXtR), HEIWE TAHLREMTAUNGEH—H1H .

itermonthdays2 (year, month)
Return an iterator for the month month in the year year similar to i termonthdates (). Days returned
will be tuples consisting of a day number and a week day number.

itermonthdays (year, month)
Return an iterator for the month month in the year year similar to i termonthdates (). Days returned
will simply be day numbers.

monthdatescalendar (year, month)

Bl — IR EF TSR, SR RE i datet ime. date WRAN.

monthdays2calendar (year, month)
B —ASFRTEE A H S JEE 3 B R B BB R R B LB A s — oot
2.

monthdayscalendar (year, month)

Rl FIRAEE AR R SR A AU H IR Ber 48

yeardatescalendar (year, width=3)
B[] AT DA R AS AR 48 2 4 H B . B IRIE R —A51 3R, 1R A smiT. &—
TS T % widih A~H BNk 3). BAHBES&T 48 6 H, HAAS 1-7 K, §—Kf
Hdatetime.date %4,

yeardays2calendar (year, width=3)
3B [ A] DA SRR A B 46 2 4 H W8 (S veardatescalendar () K{). FIRIITEEH
Fo H B RIZR B LR A el . AEXHH T8 0,
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yeardayscalendar (year, width=3)
A 8] AT DA RASE AR B 98 E 4F H i8S (S yeardatescalendar () J). MFIRIITTRESR
~ I ECE . AEX D HBH T4 0.

class calendar.TextCalendar (firstweekday=0)

A DA XA 28 A Al SCAS H g
TextCalendar SEBIA DA .

formatmonth (theyear, themonth, w=0, [=0)
RN ZATFRF R R ERIGEFE A H T wh B9, (BRZRFr H . i8E T4
S HPATEL. DA X B TS AR B set firstweekday () AR E M E R —RKE
WE—K.

prmonth (theyear, themonth, w=0, [=0)
5 formatmonth () JyE—FE, RE—NHBHDT,

formatyear (theyear, w=2, I=1, c=6, m=3)
R —DNZATFERFH, XA m P H . AESE w, LA e 43301308 HIWGE, A
T8, A Z IR . AR, DA XSmO T A B set Firstweekday () $8EM—K
R R K. HIIS—F R E R T E .

pryear (theyear, w=2, =1, c=6, m=3)

Hformatyear () Jiih—FE, RE—REHH .

class calendar.HTMLCalendar (firstweekday=0)
AT DA X AN A B HTML H 7

HTMLCalendar instances have the following methods:

formatmonth (theyear, themonth, withyear="True)
W& [0l —4~ HTML FA8 1 48 E4EH I H . withyear “HE., WA EER), B HER
Ao

formatyear (theyear, width=3)
B[] —A HTML FA8VE 48 B4R 00 B 7. width (BRACK 3) I T e —47 58 m A 0scE .
formatyearpage (theyear, width=3, css= calendar.css’, encoding=None)
R[] —ASE R HTML B @ AR 0 H T o width*(BikA 3) A THE —AT 2709 A
HZ. Foss HEBFARNLT . WRAEHEMZESHEAFR, T HNone o encoding i
VU ) 25 CRRIAH R GEH BRIAZRAD) «

class calendar.LocaleTextCalendar (firstweekday=0, locale=None)
AT TextCalendar A PATEA S BREC TG — MBE T IREE 24 PR, I HAg [ H 43 A E LI 2 FREE
FEET ST RIGES IR E S, WS H O TAE H 2P0 T 455 RE R unicode 1R
|,

class calendar.LocaleHTMLCalendar (firstweekday=0, locale=None)
This subclass of HTMLCalendar can be passed a locale name in the constructor and will return month and
weekday names in the specified locale. If this locale includes an encoding all strings containing month and weekday
names will be returned as unicode.

HiE): XA formatweekday () Fil formatmonthname () J7iEIGET L dang 24 i KI5 2 45 5 locale
o T YT RIS AR I, BTN RSN .

X R SCAR H By, X ARG T LA TR Tk
calendar.setfirstweekday (weekday)

WER—ERIE (0 FREM—, 6 FREWK). calendar IAHEfit T MONDAY, TUESDAY, WEDNESDAY,
THURSDAY, FRIDAY, SATURDAY F1 SUNDAY JULANH & M. Hlan, &EEENE—RNERR
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import calendar
calendar.setfirstweekday (calendar.SUNDAY)

calendar. firstweekday ()

AR [11] 24 A g A ) B — R (L
calendar.isleap (year)

WA year EFEAENR ] True , HWRE False,

calendar.leapdays (yl, y2)
REIFEFEE y1 2 y2 (8 yl M y2 ) ZRIEERELL, Hp vl f1y2 240 .

W BR R 5 R T 2D AR T

calendar .weekday (year, month, day)

WA K (0 2R —) PAE (1970--), H (1-12), H (1-31) gl
calendar .weekheader (n)

R El =AML E RPN G410k n 38E BRI L4 S FAF 9 .
calendar .monthrange (year, month)

IR [l 8 AR R E A AR S — R BRI AN A i R EL.
calendar .monthcalendar (year, month)

R R —H B H AR . AT REE— s AN H FhERR. BRME-—FiG, BRiE
ffiflset firstweekday () AN,

calendar .prmonth (theyear, themonth, w=0, [=0)

FTEI i month () RIEA—AH I H .

calendar .month (theyear, themonth, w=0, [=0)
ffif TextCalendar 24f formatmonth () PAZATFERFERIEAGR I H M4 H .

calendar.precal (year, w=0, [=0, c=6, m=3)

Tt calendar () iR BIHEEAER H T .

calendar.calendar (year, w=2, =1, c=6, m=3)
ffiffl Text Calendar 2Kf) formatyear () REIFEER ZHH) H B AZ AT FAF R TE R
calendar.timegm (tuple)
— A ERIT H R, B2 AR AHBIN  ime B PR gmt ime () PRERYIR [ Iz [B]
FHIZRY Unix I [A]EL, BE 1970 4EFF4GTHEL, POSIX 4f. SEF5 b, time.gmtime () Mt imegm () J2&
10 BEAH S -

calendar BT AN B Ja o :

calendar.day_name

TE LI F IS 2R BIL.

calendar.day_abbr
TE BT & I T om B L S5 r0 % .

calendar .month_name
TE2AHE P TR — 4 P R . XA — AR A58 LRGE RG], BreA BRIy 13 A
month_name [0] B&F T,

calendar .month_abbr

TEHIE S G T 2m A SR8, XBEE—H A28 1 RE e, FreAeEmKESy 13 H

month_abbr[0] B&FHH.
hE%:
Bithdatetime “hy HIWIRIETEIFEMLS € 1 me BIHARITH R A TR )X 5242 1 o
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Bidetime JRRJZEIFAIA KR AL

8.3 collections —EFZEEFIRIRE

JEaaRG:  Lib/collections/__init__.py

BB T R EI A2 R AL RE, AR Python — R [EI Y 2888, BllNdice . list . set
HMtuple

namedtuple () | A — (B AL HEA 45714 tuple FHHE) o

deque —FEADL List 254, AT PAPGE ) FESE B A e R LR T .
ChainMap — {152 dict fYSEE], I 2RIEIZ M mapping f# 37 B —f) view .
Counter dict () F8IE], FIKEHE W] hash P B

Orderedbict | dict {THEE], EatEW e ARIER .
defaultdict | dict [JTHEE], TEEAMTAE dict w e eI —{H EA ik .

UserDict ﬁ‘%T?ﬁXﬁ%, ﬁ{%T?ﬁ%%’y‘[ﬁ
UserList B THIFENS, itk TR EA

UserString B TOIRMR, i T TR

3.3 iR &% Moved 7 2344 % A £ to the collections.abc module. For backwards compatibility, they continue
to be visible in this module as well.

8.3.1 chainMap objects

3.3 BUBTIA.

—/~ChainMap &2 N T HZ AWM RS, ZAFENTE MR — DRI BE . Bl e alE
— AP IAMZ R IA update () ZHRRZ .

AR AR TR B E R, I HAEBIRL A B LA
class collections.ChainMap (*maps)

—AChainMap fF 2 A7 IuiFE AWM A7, B a] BRI . AREEA maps
e, AR DEOAR L, XA A R

JRZMSHRAF e — R XASIFZRTTRY, LA maps JEMEATION R . B0 HABRIRAS
RRARRZNG, B3 MEYERE. ARE, 5, FHAMNEG A EBEE DB
—AChainMap ilBid 5| HEFHIRIZEBGT . BroA, QR — N IRZBRES R T, XL & R E ChainMap

SCREITA H AT IT5E . FANEH A maps J&TE (attribute), — AT B R SCHYTT A (method), —A4>
FAHCENTE BRI (property):

maps
—DATASET SR 1) 35 . XA R % B — R B R B 5 — IR R P H LU . BRI
PIEERAS, ATAR B . 9 R DE— .

new_child (m=None)
BBl —ASFi ChainMap 28, A8 T — BTG (map), 5T R B 24 BTS2 6 4B (map). 4
R g, ERECHRFEGEI SRS, WU E T A BRI E o m, WA R, s E— s
T, XFERTE— d.new_child () WA T ChainMap ({}, *d.maps) . XNHEHT
BT RS0, AR AT ] A B A 1
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34 WU SE: ININT o ATESAL

parents
JE MR [ — AN ChainMap A8 A W24 BT SC BB, BR T8 —A>. XFETTATER R I
B B — A . 8 B3 52U Enested scopes 1R EAE IR nonlocal I, B
T DA N super () « —/ d.parents WS M T ChainMap (*d.maps[1:1) &

L%
» MultiContext class 7£ Enthought CodeTools package 7 37 457 5 WL 5 it 128 70

¢ Django’ s Context class for templating is a read-only chain of mappings. It also features pushing and popping of
contexts similar to the new_child () method and the parents () property.

* Nested Contexts recipe Ffit 12 753 5 — MRS B H AR IE AT 55 A1 A A2 e 3 23T
o — A ATy H R Chainmap.

ChainMap Il FF0%5 7%

XAt 1 2 A SRR S
f£4Ll Python PN lookup 4115 1

import builtins
pylookup = ChainMap (locals (), globals (), vars(builtins))

IR P E R T SR TR AL B, e T ROAMERIBI T

import os, argparse

defaults = {'color': 'red', 'user': 'guest'}

parser = argparse.ArgumentParser ()

parser.add_argument ('-u', '—--user')

parser.add_argument ('-c', '—--color")

namespace = parser.parse_args ()

command_line_args = {k:v for k, v in vars(namespace) .items () if v}
combined = ChainMap (command_line_args, os.environ, defaults)

print (combined['color'])
print (combined['user'])

M ChainMap JEHYUHRE B SCHIHIT

c = ChainMap () # Create root context

d = c.new_child() # Create nested child context

e = c.new_child{() # Child of ¢, independent from d

e.maps[0] # Current context dictionary -- like Python's locals()
e.maps[—1] # Root context —-- like Python's globals/()

e.parents # Enclosing context chain —-- like Python's nonlocals
dl'x"] # Get first key in the chain of contexts

di'x'] =1 # Set value 1in current context

del d['x"] # Delete from current context

list (d) # All nested values

k in d # Check all nested values

len (d) # Number of nested values

(continues on next page)
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(R —H)

d.items () # All nested items
dict (d) # Flatten into a regular dictionary

Chai niap HHTRTEIGH— M, (L lookup 2 BARHEMEE . IATH, MRFLHESHME, B
FHILE X FHA I E

class DeepChainMap (ChainMap) :
'Variant of ChainMap that allows direct updates to inner scopes'

def _ setitem__ (self, key, value):
for mapping in self.maps:
if key in mapping:

mappingl[key] = value
return
self.maps([0] [key] = value

def _ delitem__ (self, key):
for mapping in self.maps:
if key in mapping:
del mapping[key]
return
raise KeyError (key)

>>> d = DeepChainMap ({'zebra': 'black'}, {'elephant': 'blue'}, {'lion': 'yellow'})
>>> d['lion'] = 'orange' # update an existing key two levels down

>>> d['snake'] = 'red' # new keys get added to the topmost dict

>>> del d['elephant'] # remove an existing key one level down

>>> d # display result

DeepChainMap ({'zebra': 'black', 'snake': 'red'}, {}, {'lion': 'orange'})

8.3.2 Counter ¥j¥
PRAS— s R S Oy (3 EL PR S, B0

>>> # Tally occurrences of words in a list

>>> cnt = Counter ()

>>> for word in ['red', 'blue', 'red', 'green', 'blue', 'blue'l]:
cnt [word] += 1

>>> cnt

Counter ({'blue': 3, 'red': 2, 'green': 1})

>>> # Find the ten most common words in Hamlet

>>> import re

>>> words = re.findall(r'\w+', open('hamlet.txt').read().lower())

>>> Counter (words) .most_common (10)

[("the', 1143), ('and', 966), ('to', 762), ('of', 669), ('i', 631),
('you', 554), ('a', 546), ('my', 514), ('hamlet', 471), ('in', 451)]

class collections.Counter ( [itemble-or-mapping] )
Counter jgdict fFHEE, NG hash P FrHoe . R BTHIEGED, WIFEE dict 1y
key T 51O VE dict ) value fiffE. FIERT DR A E O BLE AT RS . Counter JHESBIH M
R EE S Y bags 5f multisets .

PRt LR A — M iterable BUZHHANIK) mapping (or counter) FJ4H1k .
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>>> ¢ = Counter () # a new, empty counter

>>> ¢ = Counter('gallahad") # a new counter from an iterable
>>> ¢ = Counter({'red': 4, 'blue': 2}) # a new counter from a mapping
>>> ¢ = Counter (cats=4, dogs=8) # a new counter from keyword args

Counter ¥ £ — M - HL A9 F /18T, BR T 8% Counter HHIEAT ({E N € [ 5185 0 BUfCKeyError
bk E NG

>>> ¢ = Counter(['eggs', 'ham'])
>>> c['bacon'] # count of a missing element is zero
0

HE— AR FHEGRE 0 EA & B counter FEIRREMICE, M del REIRRITE.

>>> c['sausage'] = 0 # counter entry with a zero count
>>> del c|['sausage'] # del actually removes the entry

3.1 FUHTI A
B TP HL) A, Counter P ERAN SCIR = AR HT

elements ()
[ e {1 4 {1 240 T (E HE B R B terator #9404, b e R AHESIIE 7 G 2 BERIT . AnsR T
RMHBIRBUNA 1, elements () A G AKELITER.

>>> c = Counter (a=4, b=2, c=0, d=-2)
>>> sorted(c.elements())
[lal, laV, lal, lal, lbl’ lbl]

most_common ( [n ] )
Return a list of the n most common elements and their counts from the most common to the least. If n is
omitted or None, most_common () returns all elements in the counter. Elements with equal counts are
ordered arbitrarily:

>>> Counter ('abracadabra') .most_common (3)
[(ta'y, 5), ("', 2), ('b', 2)]

subtract ( [iterable—or—mapping ] )
M & RAT B ok 2 R EICER . Bdict. update () HRRBZE, ARG, i A4 LHHS
A PAR O B L.

>>> ¢ = Counter
>>> d = Counter
c

( -2)
(
>>> c.subtract (d

a=4, b=2, c=0, d=
a=1, b=2, c=3, d=4)
)

>>> ¢

Counter({'a': 3, 'b': 0, 'c': =3, 'd': -6})

3.2 OB
W FITER AT Counter X, By TAHPIAITIE T 5T I AMIA

fromkeys (iterable)

XTI A Counter FHELHL

update ( [iterable-or-mapping] )
M & RAT ZATEOTRECE N — A ek 32 2 (BHEES . Bdict.update () {HZ2M E,
AR, Fioh, R ZZRIFILR, A2 (key, value) Xf.

Counter X4H)H L0
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sum(c.values ()) # total of all counts

c.clear () # reset all counts

list (c) # list unique elements

set (c) # convert to a set

dict (c) # convert to a regular dictionary

c.items () # convert to a list of (elem, cnt) pairs
Counter (dict (list_of_pairs)) # convert from a list of (elem, cnt) pairs
c.most_common () [:-n—-1:-1] # n least common elements

+c # remove zero and negative counts

AT ILNEEAAE, WTAZS A Counter XI5, PAET” multisets CHEGRS R T 0 BYTCH) o AR, 45611
Hedw, i EECE R CRAA RO TR SCEEMIFAEIR B T RO f/ N RO B R AR W] PARE 32
WAFS IR, (HR A S E RN T/ N TR

>>> ¢ = Counter (a=3, b=1)
>>> d = Counter (a=1, b=2)

>>> ¢ + d # add two counters together: c[x] + d[x]
Counter({'a': 4, 'b': 3})

>>> ¢ - d # subtract (keeping only positive counts)
Counter ({'a': 2})

>>> ¢ & d # intersection: min(c[x], d[x])
Counter({'a': 1, 'b': 1})

>>> ¢ | d # union: max(c[x], d[x])

Counter({'a': 3, 'b': 2})

FREIANI (—ICERAERT) R TR N .

>>> ¢ = Counter (a=2, b=-4)
>>> +c

Counter ({'a': 2})

>>> —¢

Counter ({'b': 4})

3.3 BOBTIA: BT X0, — e O B A R S

M) THEES 2R N T RBBA T ER TR Bt B2, AINOAREERSEHERR Rl HAR AL, T
B8 I, X — sk 1 R N FE AN S AR

» Counter @ NFMET, RNRHEFE. EHTFERRTE, BIRER L =T AFEAETr HAfE .
e The most_common () method requires only that the values be orderable.

* For in-place operations such as c [key] += 1, the value type need only support addition and subtraction. So
fractions, floats, and decimals would work and negative values are supported. The same is also true for update ()
and subtract () which allow negative and zero values for both inputs and outputs.

* Multiset ZAEA 7K FONIEMER SN OLBET. fA T DU el o, (H - it 8O IER(E. 30A
RAUER, (EESIUTE RS, IR FL R R

e The elements () method requires integer counts. It ignores zero and negative counts.

W%
 Bag class 7£ Smalltalk ,
* Wikipedia £#42 Multisets.

o C++ multisets FAEFF T,
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Br e mEZ 45 6, 2% Knuth, Donald. The Art of Computer Programming Volume II, Section 4.6.3,
Exercise 19

e To enumerate all distinct multisets of a given size over a given set of elements, see itertools.

combinations_with_replacement ():

map(Counter, combinations_with_replacement( [ABC]J , 2)) = AA AB AC BB BC CC

8.3.3 deque &

class collections.deque ([iterable[, maxlen] ] )

R Bl —ASF AR BB XS 5, WAEBI A RIMRAE (i append () , M iterable  (GEARXT52) Bdatil i,
QNS iterable WA R E , HBAII NS

Deque BAFIE AR EEE queue S A i (A 42 “deck”,” double-ended queue” HYfEj#R). Deque 5
LG4, NAERRUE N (append) FIERH (pop), M Wism#R AT A, W7 1a) B KA T A5 &R 2 O(1) 2%
BN 11 st MR IFFLRMRAE, A ix B T & K4BAER pop (0) #l insert (0, v) BYHFHH. E
15 O(m) WNAFR BN HEAE, MUE I E B Rk KNI E

W2 maxlen JAT 45 E B /2 None , deques I DME K EMERIKZ. B0, deque HiRE ##5E feoN K
o —HEGEREER deque T, MBIIUIMARY, [RFEECRIITURM T —dmi . BRAE K deque 4241
2] Unix filter tail WLHRE. EMIFEAFERT AN 538 B iRl i S R H b Bt i 5 20

XLl BAS (deque) X SHFLAN IiA

append (x)
A0 x B4 g o

appendleft (x)
A x F e

clear ()

BRI ICR, SRS 0.

copy ()
B — e UL,

3.5 GHTA.

count (x)
T deque AT x IITER .
3.2 fGHTMA.

extend (iterable)

P deque B4, GEALENIN iterable ZHUHHIICE

extendleft (iterable)
PR deque [ZEMN, JEATESIN iterable TR . R, LSBT, 7ES55 iterable 251
5T RE S 3t s

index (x[, start[, stop] ])
SRS x A TCHE (N start SR, 75 siop 2 01) o EFIH—AIERL, R I, T

#valueError.,

3.5 BUFTIA.

insert (i, x)

EMEIEA X,
WRIEA 2 FE R deque # K maxlen B91E, BLFHE—A>IndexError .
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3.5 BGHTMA.

pop ()
FAI Hakal—AI0%, deque FeAa MR —4>. WA ICEMIE, BiTHE IndexError &7l
Bk,

popleft ()
A HaRMl—AI0%, deque FZeMIMAR—A>. WA A TR, MTHE IndexError &7l
B

remove (value)

RPN A value, WHREHWTEHFE VvalueError

reverse ()

FF deque ¥ JFHES . iR [A] None
32 GHTA.

rotate (n=1)

[ A EER SN n 2o QISR n R SR, IR ZE A ER

iR deque N2 ZEH, MATEHES— L% T d. appendleft (d.pop () , MZAEEH—H
ST d. append (d.popleft ())

Deque X G FIFESR AL 17— Hisjg vk

maxlen
Deque [ R RST, WA FRE T2 None .
3.1 BGHTA.

BT PAL, deque iR ZHEREAL, Wik, len(d), reversed(d), copy.copy (d), copy.deepcopy (d), i
B in #E4F, MRREIH dl-11 « RSFERIEWRE R O), TEH L Om) BEAR.
TEPREATIL, fE Tist R

Deque MJRAS 3.5 FF4{HFF __add_ (), _mul__ (), fl _imul__ () .
N
>>> from collections import deque
>>> d = deque('ghi'") # make a new deque with three items
>>> for elem in d: # iterate over the deque's elements
. print (elem.upper())
G
H
I
>>> d.append('J") # add a new entry to the right side
>>> d.appendleft ('f'") # add a new entry to the left side
>>> d # show the representation of the deque
deque([lfl, lgl, 'hl, 'il, 'j'])
>>> d.pop () # return and remove the rightmost item
lj L}
>>> d.popleft () # return and remove the leftmost item
'fl
>>> list (d) # list the contents of the deque
['g', Vh', li']
>>> d[0] # peek at leftmost item
lgl
>>> d[-1] # peek at rightmost item
'il
(continues on next page)
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HEH L5
>>> list (reversed(d)) # list the contents of a deque in reverse
['i', 'h', 'g']
>>> 'h' in d # search the deque
True
>>> d.extend('Jk1l") # add multiple elements at once
>>> d
deque(['g', 'h', 'i', '3', 'k', '1'])
>>> d.rotate (1) # right rotation
>>> d
deque(['l', 'g', 'h', 'i', '3', 'k'])
>>> d.rotate(-1) # left rotation
>>> d

deque(['g', 'hll 'j-'l 'j'! 'k', 'l'])

>>> deque (reversed(d)) # make a new deque in reverse order
deque(['l', lkl, 'jl, 'il, 'h', 'g'])

>>> d.clear () # empty the deque

>>> d.pop () # cannot pop from an empty deque

Traceback (most recent call last):
File "<pyshell#6>", line 1, in -toplevel-
d.pop ()
IndexError: pop from an empty deque

>>> d.extendleft ('abc') # extendleft () reverses the input order
>>> d

deque (['c', 'b', 'a'l)

deque RiE

AR T deque 19 % F IV
K deque 2B T (L) Unix tail it wEhk

def tail (filename, n=10):
'Return the last n lines of a file'
with open(filename) as f:
return deque (f, n)

75— A RYEP— NI ICR A, @i AR A A A 2212058

def moving_average (iterable, n=3):
# moving_average ([40, 30, 50, 46, 39, 44]) —--> 40.0 42.0 45.0 43.0
# http://en.wikipedia.org/wiki/Moving_average
it = iter (iterable)
d = deque(itertools.islice(it, n-1))
d.appendleft (0)
s = sum(d)
for elem in it:
s += elem - d.popleft ()
d.append (elem)
yield s / n

The rotate () method provides a way to implement degue slicing and deletion. For example, a pure Python imple-
mentation of del d[n] relies on the rotate () method to position elements to be popped:
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def delete_nth(d, n):
d.rotate (—n)
d.popleft ()
d.rotate (n)

To implement deque slicing, use a similar approach applying rotate () to bring a target element to the left side of
the deque. Remove old entries with popleft (), add new entries with extend (), and then reverse the rotation. With
minor variations on that approach, it is easy to implement Forth style stack manipulations such as dup, drop, swap,
over, pick, rot,and roll.

8.3.4 defaultdict &R

class collections.defaultdict [defaultjactory[ ]]
[\ —F AT ISR . defaultdict @NEdict BT, EERT —DHEIFHMT —
/\T g . KA S dict oMW, AR HRERZ U,

F—MSHdetault_factory 2T — MG EIINHN None o Prf i HABSHERER S dict
et HiNE 2 SOR NI DR PSR 2 /@

defaultdict WEERT ZFrdict EAE, W3R P EENT R

__missing__ (key)
M default_factory ;& None , EilTHE— 1 KeyError ¥4 key VEHZ%.

ik default factory Ak None , BMtESWRN, AHSE, N key R MEHAE, X
AMERN key VER— BRI Tl IR,

WM default_factory JHE T —ABISk, EXABISMIBE Hifeid, ANEdiae

AR B(E R, Sidict F __getitem_ () M. AEE R BEETHEHG)
Hh, EREHE __getitem () f&i#

WE__missing () T&P __getitem_ () PAAMOHAB T BHEME get () &MIE
Y dict IFEIRE] None |, TTIAR(fifldefault_factory,

defaultdict S HePATLH A&

default_factory
XA EIEW_missing () JPEMEA; EMNEEGRIE—NSERIGA, IPREME TR, w

W2 None .

defaultdict ¥

Using 1ist asthe default_factory, itis easy to group a sequence of key-value pairs into a dictionary of lists:

>>> g [('yellow', 1), ('blue', 2), ('yellow', 3), ('blue', 4), ('red', 1)]
>>> d = defaultdict (list)
>>> for k, v in s:

d[k] .append(v)

>>> sorted(d.items())
[('blue', [2, 4]), ('red', [1]), ('yellow', [1, 31)]

‘When each key is encountered for the first time, it is not already in the mapping; so an entry is automatically created using
the default_factory function which returns an empty 71ist. The 1ist.append () operation then attaches the
value to the new list. When keys are encountered again, the look-up proceeds normally (returning the list for that key) and
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the 1ist.append () operation adds another value to the list. This technique is simpler and faster than an equivalent
technique using dict.setdefault ():

>>> d = {}
>>> for k, v in s:
d.setdefault (k, []).append(v)

>>> sorted(d.items ())
[('"blue', [2, 4]), ('red', [1]1), ('yellow', [1, 3])]

Setting the default_factory to int makes the defaultdict useful for counting (like a bag or multiset in other
languages):

>>> s = 'mississippi'
>>> d = defaultdict (int)
>>> for k in s:

d[k] += 1

>>> sorted(d.items())
[¢ri', 4), ('m', 1), ('p', 2), ('s', 4)]

When a letter is first encountered, it is missing from the mapping, so the default_factory function calls int () to
supply a default count of zero. The increment operation then builds up the count for each letter.

BREint () BI2IRE 0, RFEERBRRNTT L. — DR TG 5 352 (1 lambda pR &L, T DASR BT
i B O H2 0):

>>> def constant_factory(value) :
. return lambda: value
>>> d = defaultdict (constant_factory('<missing>"))
>>> d.update (name='John', action='ran')
>>> ! to "% d
'John ran to <missing>'

Setting the default_factory to set makes the defaultdict useful for building a dictionary of sets:

>>> s = [('red', 1), ('blue', 2), ('red', 3), ('blue', 4), ('red', 1), ('blue', 4)]
>>> d = defaultdict (set)
>>> for k, v in s:

d[k].add (v)

>>> sorted(d.items ())
[('blue', {2, 4}), ('red', {1, 3})]

8.3.5 namedtuple () SRZITTHM I EE

A TR TR OLE A X, PRAE AT SRR B SO M. BRI AR TR E e, N T 4

REUERIRE ST, B RT ERZ T RARY .

collections.namedtuple (typename, field_names, *, verbose=False, rename=~False, module=None)
REl—ASHTCH T2, £4°8 typename o XASFI I TAIEFETTHPRTS, FTRAHE 4 K AR
JEVE(E, R PT DOE RS [ FERIUE . TSGR SO A (Rafiks) 7sh—16
M) _repr__ () J7¥k, PA name=value =3I TICH N

field_names 2—AME [ ‘x’ , 'y’ 1 HERTFRERIFI. Ti81 field_names W VAR —AAEFATHT, M
FHBGE S RITCRS, ke v B 'x, v

202 Chapter 8. ¥iE3eH!




The Python Library Reference, £(F) 3.6.10rc1

A4 20 Python ARiRFFERal DAMEIEA , R T T RIZITSAUARLE . AR RRT 58, 87, TA
AN, HETFHARSETETRIZL, FAGER K keyword HAN class, for, return, global, pass,

BY raise .

Un2R rename “EL, TERURA 2 A SR ES . N ["abe', 'def', 'ghi', 'abc'] FEHUK
[‘abc', '_1', 'ghi', '_3'1, {HRFRXHF def MIEEIH4 abe .

If verbose is true, the class definition is printed after it is built. This option is outdated; instead, it is simpler to print
the _source attribute.

WNR module (647 7€ X, A4 LR __module  JEMEAMBLILE .
AT SIS i, FrA e 2l iR, I H T/ NAAE
3.1 RCEESE: GSIN TR rename ) SZFF o

3.6 fREE 5 verbose Fll rename SN LR & 42 5 A4k

3.6 RS NIN T module %55,

>>> # Basic example

>>> Point = namedtuple('Point', ['x', 'y'])

>>> p = Point (11, y=22) # instantiate with positional or keyword arguments
>>> p[0] + pl[l] # indexable like the plain tuple (11, 22)

33

>>> x, y = p # unpack like a regular tuple

>>> x, y

(11, 22)

>>> p.xX + p.y # fields also accessible by name

33

>>> p # readable __repr_  with a name=value style

Point (x=11, y=22)

i ICAUEHA T {Hesv sqlite 3 BB nl ) oAl

EmployeeRecord = namedtuple ('EmployeeRecord', 'name, age, title, department, paygrade

)

import csv
for emp in map (EmployeeRecord._make, csv.reader (open("employees.csv", "rb"))):
print (emp.name, emp.title)

import sqglite3
conn = sglite3.connect ('/companydata')
cursor = conn.cursor ()
cursor.execute ('SELECT name, age, title, department, paygrade FROM employees')
for emp in map (EmployeeRecord._make, cursor.fetchall()):
print (emp.name, emp.title)

F‘i?i%%(fuéﬂﬂ’ﬂﬁ&, 24 TCHHIE S AN I BRI A @ . T k3 vhse, 5y fgtE AT &
LT R
classmethod somenamedtuple._make (iferable)

RITENAFAE Ry 51 SR AL BB — SR SE

>>> t = [11, 22]
>>> Point._make (t)
Point (x=11, y=22)

somenamedtuple._asdict ()
Return a new OrderedDict which maps field names to their corresponding values:
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>>> p._asdict (

>>> p = Point (x=11, y=22)
)
OrderedDict ([ ("

x', 11), ('y', 22)1)

3.1 it 4k: kBl —OrderedDict A dict .

somenamedtuple._replace (**kwargs)

AR [N a2 JCALSE B, R R A BT 1 (E

>>> p = Point (x=11, y=22)
>>> p._replace (x=33)
Point (x=33, y=22)

>>> for partnum, record in inventory.items():
.. inventory[partnum] = record._replace (price=newprices[partnum], .
—timestamp=time.now())

somenamedtuple._source
A string with the pure Python source code used to create the named tuple class. The source makes the named tuple
self-documenting. It can be printed, executed using exec (), or saved to a file and imported.

3.3 HUHTIA.

somenamedtuple._fields

TR T4 . TR B T B — DAY 44 T4 2R L.

>>> p._fields # view the field names

("x', 'y")

>>> Color = namedtuple('Color', 'red green blue')

>>> Pixel = namedtuple('Pixel', Point._fields + Color._fields)
>>> Pixel (11, 22, 128, 255, 0)

Pixel (x=11, y=22, red=128, green=255, blue=0)

BORBUX AN FIIOME, (il getacer () il

>>> getattr(p, 'x'")
11

To convert a dictionary to a named tuple, use the double-star-operator (as described in tut-unpacking-arguments):

>>> d = {'x': 11, 'y': 22}
>>> Point (**d)
Point (x=11, y=22)

Ay 4 JEALR M IE#H9 Python 3, T AR 55 Ol T2 S0 el i HUR ATV I 41
S 545 £ T BV

>>> class Point (namedtuple('Point’', ['x', 'y'])):
_slots_ = ()
@property
def hypot (self):
return (self.x ** 2 + self.y ** 2) ** 0.5
def = str_ (self):
e return 'Point: x= y= hypot= ' % (self.x, self.y, self.
—hypot)

>>> for p in Point (3, 4), Point (14, 5/7):

(continues on next page)
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(R —H)

ce print (p)
Point: x= 3.000 vy= 4.000 hypot= 5.000
Point: x=14.000 vy= 0.714 hypot=14.018

R FREE _ slots_ h—AMETCH. WA P I8 LB BARRE TRARH AT .

Subclassing is not useful for adding new, stored fields. Instead, simply create a new named tuple type from the _fields
attribute:

>>> Point3D = namedtuple('Point3D', Point._fields + ('z',))

SR TFAFER AT A E S, Gl H RS _doc_ B

>>> Book = namedtuple('Book', ['id', 'title', 'authors'])
>>> Book._ doc__ += ': Hardcover book in active collection'’
>>> Book.id._ doc_ = '"13-digit ISBN'

>>> Book.title. doc__ = 'Title of first printing’

>>> Book.authors._ _doc__ = 'List of authors sorted by last name’

3.5 MUHE A OB AT SR AL T

Default values can be implemented by using _replace () to customize a prototype instance:

>>> Account = namedtuple('Account', 'owner balance transaction_count')
>>> default_account = Account ('<owner name>', 0.0, 0)

>>> johns_account = default_account._replace (owner="'John')

>>> janes_account = default_account._replace (owner="Jane')

W%

e Recipe for named tuple abstract base class with a metaclass mix-in by Jan Kaliszewski. Besides providing an
abstract base class for named tuples, it also supports an alternate metaclass-based constructor that is convenient for
use cases where named tuples are being subclassed.

o XTAFHAIRZ W] 284, SF types. SimpleNamespace () .
e See typing.NamedTuple () for a way to add type hints for named tuples.

8.3.6 OrderedDict W&

Ordered dictionaries are just like regular dictionaries but they remember the order that items were inserted. When iterating
over an ordered dictionary, the items are returned in the order their keys were first added.

class collections.OrderedDict ( [items] )
Return an instance of a dict subclass, supporting the usual di ct methods. An OrderedDict is a dict that remembers
the order that keys were first inserted. If a new entry overwrites an existing entry, the original insertion position is
left unchanged. Deleting an entry and reinserting it will move it to the end.

3.1 BUBTIA.

popitem (last=True)
A B popi tem () JPERSBIFIRITA+ (key, value) GEEH. WIS last (2L, MK LIFO
(last-in, first-out) J5#F5E H 7R [Bl (XS, 75 k4% FIFO (first-in, first-out) J&i# 4 t (1 ¥ 4%
[] BEEAELXT

move_to_end (key, last=True)
KFIA key AN A P INAE . QR last HEAE (CBRIA) NIROCRB KRR W28 last HIR
ENRF TR RIS R key AMFAEN ik KeyError:
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>>> d = OrderedDict.fromkeys ('abcde')
>>> d.move_to_end('b")

>>> ''" . join(d.keys())

'acdeb'

>>> d.move_to_end('b', last=False)
>>> '' . jJoin(d.keys())

'bacde’

3.2 HHTIA.

XA B ES T, A T HEE T MR TR U 38, il reversed () .

OrderedDict 2 [a] WAH 25 32 2 0 P 5 80, SEPA 1ist (odl.items ())==1ist (od2.items()) .
OrderedDict MEMHEAMHI Mapping PAHSFMNL, S0P HUSRM FHNL. X ARiforderedpict Bl
A Au) - AT DA FH 1) 37 i

3.5 fR T4 OrderedDict BYW (item), 48 (key) FI{H (value) ALIE BAE 5w e, il reversed() .

3.6 Jii B Ag: PEP 468 ks R SE WP IR B, il 2145 OrderedDict MGEERAIER update () J5

OrderedDict 5| FF1HiE

Since an ordered dictionary remembers its insertion order, it can be used in conjunction with sorting to make a sorted
dictionary:

>>> # regular unsorted dictionary
>>> d = {'banana': 3, 'apple': 4, 'pear': 1, 'orange': 2}

>>> # dictionary sorted by key
>>> OrderedDict (sorted(d.items (), key=lambda t: t[0]))
OrderedDict ([ ('apple', 4), ('banana', 3), ('orange', 2), ('pear', 1)])

>>> # dictionary sorted by value
>>> OrderedDict (sorted(d.items (), key=lambda t: t[1]))
OrderedDict ([ ('pear', 1), ('orange', 2), ('banana', 3), ('apple', 4)])

>>> # dictionary sorted by length of the key string
>>> OrderedDict (sorted(d.items (), key=lambda t: len(t[0])))
OrderedDict ([ ('pear', 1), ('apple', 4), ('orange', 2), ('banana', 3)])

The new sorted dictionaries maintain their sort order when entries are deleted. But when new keys are added, the keys
are appended to the end and the sort is not maintained.

It is also straight-forward to create an ordered dictionary variant that remembers the order the keys were last inserted. If
a new entry overwrites an existing entry, the original insertion position is changed and moved to the end:

class LastUpdatedOrderedDict (OrderedDict) :
'Store items in the order the keys were last added’

def _ setitem__ (self, key, value):
if key in self:
del self[key]
OrderedDict.__setitem__ (self, key, value)

An ordered dictionary can be combined with the Counter class so that the counter remembers the order elements are
first encountered:
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class OrderedCounter (Counter, OrderedDict):
'Counter that remembers the order elements are first encountered’

def _ repr_ (self):

return ' ( )' % (self._ class_ . name_ , OrderedDict (self))
def _ reduce_ (self):
return self. class_, (OrderedDict (self),)

8.3.7 UserDict Y&

UserDict @ FVEF AR IMIRE . XA R RO EEA & dice FEMIIRIEA &~
i, XNRHEREZ S, FANREN A DA BRI .
class collections.UserDict ([initialdata])
B — AT XA LHI N ERAER— DN IEFE T, WAl UserDict SR data JRHEAFEL
W T initialdata {f, data FEVIIGCHE NG THEE—A> itialdata 15| AR SSHOR R VR R L
At 345 o
UserDict SEBIFEHE T DR BV AT T EMERE R SCRE:

data
—NESEFM, TR UserDict RINNE

8.3.8 UserList W&

ENREL THFNG . B A AR, TR B e R ZIPN RIS, T AR R 78 35 A 1)
Ik, WA AR B e X AEIRATAT ARG RGBT AT
WA KT RO B B 1 st T RMDIREITEAL Aad, XADRABAR TSRS, AR
SN FT] DAE R JEAER AT -
class collections.UserList([ﬁw])
Bl — 3% XALHINBERERAE N — DN IEEYR, il Userbist fdata JRMEFR. SLHINZ
BHIUEAE g —A list B copy, BRIAH [1 25913, list TDASR BN, Han—4> Python 41|36, B —
ANUserList X4,
UserList $2fi T DUN B A AT 2S5 20 1) O v R 9 e
data
—A1ist MR FHFEUserList BINE.
TR ZER: Usermist B TRFERM MG, TATLSEAN, S5 —MS80M . &R
JEAN I FARNE TR ZER SR LB . BARE TAREAS AT ALA— N SEOE T, X280 — 17
XL, VENBIRTE.

R ERRAR BRI TR, P R R T E S S IR BT

8.3.9 UserString &
UserString FMVEFAFRXT RN IMI R . XA KT RO T b B st r 12T RE I
Ak, XARAPGEARER Y, RNIRZHFAFER AT DA Bk U .

class collections.UserString ( [sequence] )
Class that simulates a string or a Unicode string object. The instance’ s content is kept in a regular string object,
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which is accessible via the data attribute of UserString instances. The instance’ s contents are initially set
to a copy of sequence. The sequence can be an instance of bytes, str, UserString (or a subclass) or an
arbitrary sequence which can be converted into a string using the built-in st = () function.

35 R &: B ¥k __getnewargs_ , _ rmod__, casefold, format_map, isprintable, fil
maketrans,

8.4 collections.abc —EF2EMYIMS B3

3.3 BUBTA: BRI R collect ions BARILLH T -
PRARES:  Lib/_collections_abe.py

o
0y

BRE Y — 2 2L BT TR R ARSER S AR RE R O B, XA
fir, BCHRT NI,

8.4.1 FIFHFR B

RXABEBHAR AL T AN ABCs:
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MR ER 4K H Wx 7 iE Mixin 77i%
Container __contains___
Hashable __hash___
Iterable __iter_
Iterator Iterable | __next_ _ _iter_
Reversible Iterable | __ _reversed_
Generator Iterator | send, throw close,__iter_ ,_ next_
Sized __len_
Callable __call__
Collection Sized, __contains__,
Iterable, | __iter_, len_
Container
Sequence Reversible, getitem_ , __contains_ ,_ _iter_
Collection__len_ __reversed__, index, and count
MutableSequence | Sequence | __getitem__, MK H Sequence Y, PAK
__setitem_ , append, reverse, extend, pop,
__delitem__, remove, M _ _iadd___
__len_ ,insert
ByteString Sequence | __getitem_ , MK H Sequence W TE
__len_
Set Collectioph___contains__, _le_, 1t , eq__, ne__,
__diter_ ,_ len_ _gt__, ge_ ,__and__,__or__,
__sub__,_  xor__,and isdisjoint
MutableSet Set __contains__, Mok H Set LA K clear, pop,
__diter_ ,_ len_ , remove, __ior__ ,_iand__,
add, discard _ixor__ , Ml __isub__
Mapping Collection__getitem__, __contains__, keys, items,
__diter_,__len_ values,get,__eq ,and_ _ne_
MutableMapping | Mapping _ _getitem__, K H Mapping BIJTVEPA M pop,
__setitem_ , popitem, clear, update, i
__delitem__, setdefault
__diter_ ,_ len_
MappingView Sized __len___
ItemsView MappingView, __contains__,__iter___
Set
KeysView MappingVigew, _ _contains_ ,_ iter_
Set
ValuesView MappingView __contains_ ,_ _iter
Awaitable __await_
Coroutine Awaitable| send, throw close
AsynclIterable __aiter_
AsynclIterator Asynclterpblanext_ __aiter_
AsyncGenerator Asyncltergasend, athrow aclose,__aiter_ ,__anext_
class collections.abc.Container
class collections.abc.Hashable
class collections.abc.Sized
class collections.abc.Callable
SR T __contains__ (), _hash__(),__len__ () fl_call__ () HEMMFEERE.

class collections.abc.Iterable

BT __dter_ () HIEMHHSE.
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ffif] isinstance (obj, Iterable) AIPAKEI — PR EHEECLREMNME| T Iterable 8iE LM T
_diter_ () R%L, HRERILERNX MRS ERIEMA __getitem () HFESHITER B—A%F
Rt sgiterable [ME—TRIERRY A2 MM iter (obj) .

class collections.abc.Collection

£47T Sized Fil Iterable 2R 2%,
3.6 JBUBTINA.

class collections.abc.Iterator

BT dter () Fl__next__ () FEMIIMGEZE, & Wieraior )5E Lo

class collections.abc.Reversible

A ERIRL T _ reversed_ () HiEMHGREZ,
3.6 JBUHTMA.

class collections.abc.Generator
ANARZE, SEBLT PEP 342 g gL, dRARFF YR T EAAE, Rt T send (), throw ()
close () ik, & Wgenerator BE L.

3.5 HUGHT A

class collections.abc.Sequence
class collections.abc.MutableSequence
class collections.abc.ByteString

H AR 78l sequences fRAIGEEES .

SCHAEID: SR A (Maxin) F¥EGAN __diter (), __reversed_ () Fl index () &EEIHHIE
B __getitem_ () k. B, WERSEHM __getitem () @ EEMUTMEE, ABLAHMATE
ANFTESH —DEYERRI: R, WRIKZE RS (Flandsk ), IBARA T ERS 2P
HFRM, XEVFRFEWELT .

3.5 WU 5 index() J5YE S35 stop Tl start Z55.

class collections.abc.Set
class collections.abc.MutableSet

PSeRERI e iUE S i HE B =N

class collections.abc.Mapping
class collections.abc.MutableMapping

S H T AR i S mappings WAME 2L

class collections.abc.MappingView
class collections.abc.ItemsView
class collections.abc.KeysView
class collections.abc.ValuesView

WS R BRI O B views ORI 32
class collections.abc.Awaitable

N EREX Rawaitable FALHIZE, WDABUN T await Rk B BB __await_ () J5ik.
HMERS R Coroutine Ml Corout ine GBI LB & X MG LA .

#iE): 7F CPython H, BT Wiy hie: (it ypes. coroutine () Blasyncio.coroutine () i
A EY) # R T F A L, RIS __await__ () A, fifH isinstance (gencoro,
Awaitable) R MABATILRE] False, B inspect.isawaitable () FXriftf].

3.5 BUHTMA.
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class collections.abc.Coroutine
AT RS H3E. LB T W N € XAE coroutine-objects: HLf{) /7% send (), throw()
fl close (). WH LA PLFELIN __await_ () Fik. Fifcoroutine SLBIHE L
HAwaitable S, 2 Wcoroutine 15 XL o

#i(El: 7F CPython H, BT 4 Bigsmy e (fiflt ypes. coroutine () B{asyncio.coroutine ()
A RAY) # R T F A %, BIEMATA SR __await__ () Kk, i}l isinstance (gencoro,
Coroutine) MM T4k False, EfHi inspect.isawaitable () R MABAT.

3.5 BUBTINA.

class collections.abc.AsyncIterable

BAET _ aiter  HYEMMISREZL. & Wasynchronous iterable f)5E Lo
3.5 UGBTI

class collections.abc.AsyncIterator
BMT _ aiter Ml __anext_ HYEMHIZLEZE. & Wasynchronous iterator 1 5E .

3.5 UGBTI

class collections.abc.AsyncGenerator

Hy S H ARSI G KT T XA PEP 525 Al PEP 492 FF L.
3.6 KA.
KB e B R T DAl R B S R,

size = None
if isinstance (myvar, collections.abc.Sized):
size = len (myvar)

AU G R UHFEIRAZS (mixin) , 33X 0] DU ZE 2 T & SCRAE A8 APLIWZS. i, 25— S0 F55e
Bset API 2K, HETERMTmHX =/ _ _contains__ (),__iter_ () fl_len_ (). #%HE
Heooth e EHAMITE, Bl __and_ () Ml isdisjoint ():

class ListBasedSet (collections.abc.Set):
""" Alternate set implementation favoring space over speed
and not requiring the set elements to be hashable. '''
def _ init_ (self, iterable):
self.elements = 1lst = []
for value in iterable:
if value not in 1lst:

1st.append(value)

def _ iter_ (self):
return iter (self.elements)

def _ contains_ (self, wvalue):
return value in self.elements

def len_ (self):

return len(self.elements)

sl = ListBasedSet ('abcdef'")
s2 = ListBasedSet ('defghi'")
overlap = sl & s2 # The __and__ () method is supported automatically

M setr filMutableSet FIVEIR AR FRH R
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(1) I THREEGEIESQENES, BIARIRA T TR E— M AT 25 A 5 BLA T S 7. Ran
KM TG R4 TEAN ClassName (iterable) , MESEH—WNEBIZE N _from_iterable (),
HHFMHT cls (iterable) RAEK—NHER. WRXASet IRASFELR PR, (I EREL
WL HREARFRIER, IBARMESEH _from_iterable () F¥k, BHABH I LHFE, I
HEREE M AT B R SHOP S — 526

(2) FEEICBAFITIN (RN THE, RN HE SRR EER)), REFEEEX __le_ (O Ml _ge_ ()
PR, SRJEHARA B2 B ShEkE

3) IRALE G et T —4 _hash () HENEGTTEWRAE, A, __hash__ () REENAE
S, NN BT AR A AT AER . o TR A RN ESGTRMEZGE S, DA B
K Set () fMlHashable () 25, RJGE X __hash__ = Set._hash,

hz%:
e OrderedSet recipe 2 FT MutableSet HEI—PRPl .

o XFMGEE, S abc BRI PEP 3119,

8.5 heapqg —¥#5[/% (heap queue) ;BE %

J&HE:  Lib/heapq.py

TE AR IR T AR (heap queue) 5L, TRYERHEIESEENS (priority queue) JH{5T % .

Heap (MEfE) /& JH JCHS, 1 L Ara SO BRI (EAR /N S8 i 785 BE MR . (I BES EEAE, EHR A 1
0 BRI k #W J& heap [k] <= heap[2*k+1] fllheap[k] <= heap[2*k+2] . [E7 HLERHEIBiAIME, A
TEAER TR WARE R K . heap 774E— A BRAGIERL : 4 i/ MY T B K E e 2 heap (0] L.

NI7HY APLER—BR Y heap queue SHEIAA MM HIAIR : %—, FAMHIRTIGE 0 FlasHA, & & CH
L1 2 TR B B A AR 22, (B4 45 Python i 0 BRUGER S [HYikwT. 55—, FRAMAY pop ik &
W iR N TCR A @ R TT R (TEBRHE R AE Tmin heap ], 1 [max heap | PRIEMALE A5
FF, BN R B E ) .

T2 T {1 A 454 heap ‘B /E— B SV 1Y Python list A IR A & L BLE 4 heap [0] &/, heap.
sort () BEPRHF heap FPEEIANSE !

f# 7 —{# heap ] DA List I 4R4LE) [1, skE M heapi £y () #—ME £ TCEA list # —1F heap.
PO A PO T ) pR X

heapqg.heappush (heap, item)
0 item JiCHE heap, [EMfA%F heap PEEIANAE

heapqg.heappop (heap)
1E heap W EEME /MY TTE, [FIREOREF heap MRIANEE . 412 heap B2 GV TndexError §it.
P NCREARBUE T LA heap (0] &

heapq.heappushpop (heap, item)
% item JHA heap , $2ZEAE heap WU B Hif/NY T . B A AR HLIF I heappush () Z &P
M heappop () EHRLHE.,

heapg.heapify (x)
TEEWERy ] ED list x #(E heap, HIBFEA & H1EAHANT IR .

heapqg.heapreplace (heap, item)
1€ heap BUBEIMIE /N TR, BB item i heap. heap R/ @ EUEE . WA heap J2 %311
IV Indexrror #iR.
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TE A — RS B E F LI heappop () Z AWM heappush () AR, [EE4E# heap 1R/
SERF IR, B WAL G s X — 2 @€ heap [l —FICREI item B

bR 2 [ AR PT BE KO I item o WSRTEA AR AR, WA I heappushpop ()
B, Mgl heap fr) 5/ IMEF iterm WA o ECEINEARAE ,  [EVE Y FETE heap (ED,

i MR EATL tp 4 =18 A1 ) heap BEARRY— i iR 5X

heapqg.merge ( *iterables, key=None, reverse=False)
aEZECHF v ALDDA R eyt (R0 SEPRE 20 log # AR HBEIEH ) .
(7] {25 — Rl ireraror A5 B S8 HE P B9

l sorted (itertools.chain (*iterables)) H{LI{H [ {E(E & —1§ iterable , A~ & —KILTH &
RHESBOER RS T, B BERE —EEARCL (h/hEIR) HUPd T .

AW EEH 28, 58 R ZH B R S 2 e 2 .

key Z8 35 5E T —Alkey function 518, AR A M CER HE)E — 0 LB KR BFRE 2
None (HEWEITE).

reverse is a boolean value. If set to True, then the input elements are merged as if each comparison were reversed.
3.5 R INAZEH 28 key Fl reverse .

heapqg.nlargest (n, iterable, key=None)
M iterable It & LA ECHESE AR BT n DN KITTE . WHERIRAL T key W 38 € — 1 S E0 R AL,
FHT-M that is used to extract a comparison key from each element in iterable (¥4 702 HE B L8 B (420
key=str.lower), Z{fiT: sorted(iterable, key=key, reverse=True) [:n],

heapg.nsmallest (n, iterable, key=None)
M iterable Jit & SLHIESHRAR TR A1 HT n A f/ TR AR o WERGRAE T key W 508 — PN EESE0H
RS, T M iterable AR TCE PRI (B key=str. lower). M T: sorted (iterable,
key=key) [:n],
A5 A R ZUTE n (B RO INREA BB R B . SRR n {8, HMlsorted () MG ARCR. [FEH, &
n==1 K, HHE@ERmin () flmax () GHEFABR. QRFEEEGHELHRN, 7TA%EH iterable
B IERY heap .

8.5.1 EHELHI
HEHEFT AT PATE AL RE A (EL A T SR S5 B U 1 — D/ IMELTOR 52 B

>>> def heapsort (iterable):
h =[]
for value in iterable:
heappush (h, value)
return [heappop (h) for i in range(len(h))]

>>> heapsort([1l, 3, 5, 7, 9, 2, 4, 6, 8, 01])
[OI 1/ 2/ 37 4/ 5/ 6/ 77 8[ 9J

BESREA(Y sorted (iterable) , {HiEsorted () ARIKE, BREEAZ stable HHET .
Heap 170 W PASE tuple o 354 FIAF LB (F14n—1H task PRSERE) Fl 3 BEERbCE — i HE T

>>> h = []

>>> heappush
>>> heappush
>>> heappush
>>> heappush

, 'write code'))
'release product'))
'write spec'))

, 'create tests'))

h, (
h, «
h, (
h, (

14

(continues on next page)
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(R —H)

>>> heappop (h)
(1, 'write spec')

8.5.2 &4[F)% (Priority Queue) E{EHI &

OLoc\s e e s i3, I eSS T2 M0
o HEFPRORRENE s ARAIATE 0 BEA A R priority 1Y task $ B8 AN NET 145 .

o Tuple PHEFAES LS (E N €954, 9405, Tuple (priority, task) 14 priorities 425 H. tasks [E)f5 — {1 T8 5% 1)
HEFF .

o il heap H task [ priority MR, VRUNMIHFEFEF] heap IEFEMI B L.
o E—MHEEWRER) ask FEGEIRE, REam7EES] k2] FER S R task,

— {1 B35 H PR P RE A SRR S TR0 priority . entry count £l task = JCZE ) tuple . Wi fH task 5 AH[F
priority ¥, entry count Wi task SEARIEINIAMINEFHE . PRHEIE (T4 WifH task A AH [H () entry count ,
JIt PAIK 3 AN € A task B ELE .

Tl 1) 1 RECRT DA el 4% B ZEEIPR 1Y task [FIE e 1Y priority 5% B E MR . 311 task w] DA i1
dictionary $5[i1][E15 & 1) entry .

5 entry s B Ry priority SN #E, [HEE @ HO% heap MR, FTLA—{H AITTHY T 52 AR Y entry
AL R B CAREIRR, [EVBrg— @A B priority (1) entry .

pg = [] # list of entries arranged in a heap
entry_finder = {} # mapping of tasks to entries
REMOVED = '<removed-task>" # placeholder for a removed task
counter = itertools.count () # unique sequence count

def add_task (task, priority=0):
'Add a new task or update the priority of an existing task'’
if task in entry_finder:
remove_task (task)

count = next (counter)
entry = [priority, count, task]
entry_finder[task] = entry

heappush (pg, entry)

def remove_task (task):
'Mark an existing task as REMOVED. Raise KeyError if not found.'
entry = entry_finder.pop (task)
entry[-1] = REMOVED

def pop_task():
'Remove and return the lowest priority task. Raise KeyError if empty.'
while pqg:
priority, count, task = heappop (pqg)
if task is not REMOVED:
del entry_finder[task]
return task
raise KeyError ('pop from an empty priority queue')
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8.5.3 R

Heap & [#51] 3 A BTG 1€ 0 BUGHY index k FRAAAEMEE a(k] <= al2*k+1] flalk] <= al[2*k+2] ,
E 7, AR TR R R K . —8ABRIK) heap 22 a [0] JKiE2H/MNYICE .

AR AL BRI SRAE N — I H AR TR R AN AR . RTRIIECT 2 k AN a (k]

0

7 8 9 10 11 12 13 14

15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

TE TR o, B & BT T 27 k+1 fll 2*k+2 Z b WFIEgh A T2 LB "o Beria, 4
HEE BOCEM T R AN ICZ B, I BT DA E AT B ) N B e s 2R e i . (B2, EiFE
R ML PR SR RS I RE P, FRATIHF A5 LB ) 7 5o S T A5 g ) A A A0
Y APEEE RN, RANSRARZRA T K FRENE, HIRNASY B EZ TP HI0E
HEAARZH, BRI T TR I,

IR BHER AR RAR A2 B Ry, WIS 0 AN FJS AR . MIEREIRE R A" B s AL
TR FHAME (LRAEGE 2 EE TR 30 SHI0) B2 0 S E, KRNI 0 SHM 7, A
WA TR A, HBIALRERE Y. XEBRRR A H SRR @A &H, IR EE—
/> O(n log n) SZRIEHIHET -

BEHEP A — MR IR AR AT DAESE R AT R s i AR 2 H AP Rl A R 4% H A LRl B
0 5I0E “HAF". AR LR SORERIA T, FEXAE DL S IRATF I R T e A, “BEHY (2
S /NI R] 2—DFERE AR S HEA DT, eI PR ) [ ARy K, AR AT AT
HAHE. PIBE, L ARE R R SE IR LAy, FRi MIDI & fras i Bix 4-).

TSP AR ) S AL ARS8 T e ik se, R AER BB A, POVENTRE S, HHILT
SefEERY, BRIRHINE LGP DA KR . BRI A S AT 5 i S B 5K, (R RIR Y
T OLAT T REAEFEREAL o

WEAE KRR P BARE A M. IRROZE 2 TRERMEBSIF S A 24 afrii” (BHHEE P, oK
/NS CPU WAFZA A K ), BRI R 2 AAIEIE, SR AHFIELEEARR I . JER RS
(1 — AR HE Y B A R BE R BB AT . AR B U F PRI e ik ASRARGIE ) 4504
FERDEATHRTE , B AN ZHE G & S AN TR IR A H ARl DA BB L A BRI T A7 RN
IBATRUC, M TROHE Y 5 A A A IIRCR .

7, AR R ERYES O AR H SIS — T RER TG A M R AR SR A A (PN ER it B—
ANEIE) . ETCIEBOIASE R, PR ROTR45/0N. BORERCHY A7 T ARG Wb b sy BRIV AT A F
A, GRS AN MR AR IR AR ) . U5 HESE AT RS, AR DAY R SR
IBATREUC o EAFAERE A S 2!

B, HEREAR TRIA AP . FAE— e P R T EAT, HF HIARE 4> Theap) BHURMRA
HXH. )

I A RS TR S R T, RN, X2 AL TR 1 BUW SR . AETCYE TR B AR AR L
£, EOUNAYNAR, T RFLAIEF TSI (B SR AT ) B (A DR 5% shd S nl Rz (bR SRR SR U A B 69 F
7?::% L ﬁ{;;gzgﬁ%aﬁgﬁ'é%firﬂliﬂk DT Rl e B A REIN . EARGEER . BIEARTE IRer WLHE B R R R AT, HEF—
AR IHERIEAR! =)

8.5. heapq —H##&([1% (heap queue) EH X 215
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[EIfg
8.6 bisect —f#%l| =4 /EE % (Array bisection algorithm)

JFUGRG:  Lib/bisect.py

S B — T G Tist T PR UG A R SR HE Y B list . — AR list L
EERAE B, BT eoEEE, SR —E A . SR mHE b sect HH b
H 71@%@‘*&5‘] bisection i FYA B . ALALH RIS 2 15 R LN —E oS E M B A/E GEFURMC &R IERER
7).
AR A AL T T Y PR 2
bisect .bisect_left (a, x, lo=0, hi=len(a))

1 a HHRE|—HWOE, 3x WAL a VREHDT I . S8 lo T hi FAHE @ list HERZ % 8+

l:F’a‘i, THBLRH A list o A12R o EECACAH x B, WARCEGIENA x T (Z558) . 1
{ERTABEEAE List . insert () W28, HIIE a UHSCHETHE .

IEH%H’J?@/\{_LEl;{é}@ﬂaﬁ}-m:P ffif% all(val < x for val in al[lo:i]) #RTEZ M H.
all(val >= x for val in al[i:hil]) ESEAM.

bisect.bisect_right (a, x, lo=0, hi=len(a))
bisect.bisect (a, x, lo=0, hi=len(a))

flpisect_left (), BEERHBACEGIEENA a ) x MR (H#).

[ERCSHEEPN DA R 2l \.ﬁﬁ# ffif5 all (val <= x for val in a[lo:i]) &RFEZHIH.
all(val > x for val in al[i:hil) HR¥EAMI.

bisect.insort_left (aq, x, lo=0, hi=len(a))
A a HEF FHEA x , B%EN a.insert (bisect.bisect_left(a, x, lo, hi), x),
W a WALRCAHE T list o VR HFRE Olog n) Ry i 1 48 A 75 2R 18 1) On) IFfH], & 615
THABAETE T HEM LB R .

bisect.insort_right (a, x, lo=0, hi=len(a))
bisect.insort (a, x, lo=0, hi=len(a))

¥iflinsort_left () , HIHAMNMEGTIENA o B x EE (HGi8).
hz%:

SortedCollection recipe {# ] bisect #4i&% T —MINEEEBAYEEIE, Feft T BRI EA TR key
IIERISE . A T RRMEES BT RER, DIBRAE RN X key THARI A LESR ] .

8.6.1 #RBFIIR

FHifpisect () KB THRENEAREA AT, HAE—BIRZL S FalfE o miid. T s e EUR
T T ARSI A P 512 HR O A 4 R

def index(a, x):
'Locate the leftmost value exactly equal to x'
i = bisect_left (a, x)
if i != len(a) and al[i] == x:
return i
raise ValueError

def find_lt(a, x):

(continues on next page)
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(R —H)

'Find rightmost value less than x'
i = bisect_left (a, x)
if i:
return a[i-1]
raise ValueError

def find_le(a, x):
'Find rightmost value less than or equal to x'
i = bisect_right(a, x)
if i:
return al[i-1]
raise ValueError

def find_gt(a, x):
'Find leftmost value greater than x'
i = bisect_right(a, x)
if 1 != len(a):
return a[i]
raise ValueError

def find_ge(a, x):
'Find leftmost item greater than or equal to x'
i = bisect_left (a, x)
if 1 != len(a):
return a[i]
raise ValueError

8.6.2 Hfth=Bi

Bisect () BATARI TR FREM . XN TRfMbisect () A—AEENHLRSHEGR, @d—

AR, BRI VARG 90 4 KA Fig TAD, 80 389 & [BJ, PAMEHE

>>> def grade(score, breakpoints=[60, 70, 80, 90], grades='FDCBA'):
i = bisect (breakpoints, score)
return grades[i]

>>> [grade (score) for score in [33, 99, 77, 70, 89, 90, 100]]
[IF', VA', lCl, lC', lBl, lAl’ IAlJ

Hsorted () AR, XtFbisect () MBORL, key i3 reversed ZROFBA AT . X & FHE

TR (FEZeA ] bisect BELIN, J2ARS [HefE] W REREHI#T).
AR, RFRERBUCT R ARSI, RERM D RNRS] .

>>> data = [('red', 5), ('blue', 1), ('yellow', 8), ('black', 0)]
>>> data.sort (key=lambda r: r[1])

>>> keys = [r[l] for r in data] # precomputed 1list of keys
>>> data([bisect_left (keys, 0)]

("black', 0)

>>> data[bisect_left (keys, 1)]

('blue', 1)

>>> datal[bisect_left (keys, 5)]

('red', 5)

>>> data([bisect_left (keys, 8)]

('yellow', 8)

8.6. bisect —[#%|=4}&EHE % (Array bisection algorithm)
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8.7 array —HMENRER EET

EMEAER T —EYARE, o ARG FEE SRR M Foo. BEL R, e —
MR AL list AOFEF AL, [ T B G SR REAER ) LR AL E) . A 7[5 iy 1T DA FH — 18 7 I8 type code
HAG ERAEH SRR, RS type codes fE .

Type code | C Type Python Type RNERALTA | [Ffg
'b' signed char int 1

'B' unsigned char int 1

"u' Py_UNICODE Unicode character | 2 @))]
'h' signed short int 2

'H' unsigned short int 2

it signed int int 2

T’ unsigned int int 2

"1 signed long int 4

'n! unsigned long int 4

'q' signed long long int 8 2)
Q' unsigned long long | int 8 2)
£ float float 4

'd’ double float 8

(Elfi

(1) u type code ¥ 5| f) 2 Python 137 ) unicode FF+);: (Py_UNICODE & wchar_t ). I FE AR, i
A HELZ 16 bits T 32 bits.

"u' % py_UNICODE API {5 —EWF K.
Deprecated since version 3.3, will be removed in version 4.0.

(2) The "g' and 'Q" type codes are available only if the platform C compiler used to build Python supports C 1ong
long, or, on Windows, ___int64.

3.3 BUBTINA.

B R 5 R s e e (RS M), 4 C B E T EEE) . B R/ N DAEE
itemsize BMHAEHEL,

EARALESE TR

class array.array (typecade[, initializer] )
— (8B BES h  TT R B typecode W, [E) 38 Y initializer 2901 IRAL, initializer Wh7H 32— list.
bytes-like object 8§ £ i3 B4 [E) 48 BY) iterable .

R dE E — 8 list B( string , F7 1Y [ 5 P) 46 A6 K & Afromlist () . frombytes ()
5 fromunicode () ¥k (ZWRF) ACEH s Hep, HALE B 2 8N & Aextend () J
AR .

array.typecodes

— £ 55 B A RT 19 type code 77 HA o

B G SFRREEA FP VBRI ANR S U1 DHEMER S . AU RAE Ry, Frsag e s 25 AT AHTH
RRITDRIBCEN S e HA S BRI 5| & TypeError. BN S WEEI T X1, AR TG >
R p k5 2 6.

R ITER ERTTIA
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array.typecode

typecode LR LR [HF1] IR o

array.itemsize

B8 i) — B TCRAE R R 2 (2 T (bytes) R
array.append (x)

HHE— 1 TC 3 x B BEA 1) 55 2 bt o

array.buffer _info()
[l {8 —{H tuple (address, length) F/RH HlFCIE S AL E S fAATR N E ST FCIEERE.
SR R A 2 bytes , [FJATPAM] array.buffer_info() [1] * array.itemsize #7153,
5 (O eI B E T S R A S R AR R T, B0 Loctl () 84, HEsfiE BIEE
it AT Ao B Rl R BE R BRI, [l BB 2L

fE): EEAACH C 8 Cr+ BEUAS (GE RME— A3 M G 2R R8) I Ia P (e, 55 5 A
Vo2 R B SR R A I . RO E M T A, [EERATE R R A R .
i 595 1l it A TET ) SCAFAE bufferobjects o

array.byteswap ()
[Byteswap | Jirf (g1 i . 8 R SC@UA-RIEE 1. 2, 4 8 8 focslig s, HAR(ERE e
BHRunt imeError o FBTEMEAS SUIRALITCIE AN R 1A SRR T

array.count (x)

[l {4 x FERHES T BL T R

array .extend (iterable)
¢ iterable W TC R B WA i, AR iterable 52 75 —fF 451, A ZHA 58 &AM R type code , 1l
BARFGEVE TypeError . QN4 iterable Aj&—{A[H5], AhLhZH 0] ABEZE (iterable) HH (17T 25
I AT DARBEI A B 2] o ) TE TR 6

array.frombytes (s)
P e o e R . WUBURS & 1 5 R R AE M 5, [T f 1 7 machine value (34 4 AR 55
ffromfile () FEFEMBAIER ).

32 WEmA: BT HAE, 2Rl fromstring () #E4[E frombytes () »

array.fromfile (f, n)
it file object f I n {H machine value JHAUPTCR , B M iE LT R MA MBI R b, AR A R
A MICEGEAEoFError §55¢, (HAMIIITCEIIR GBI AL . f 02 TEIEEEI’JIEE
R, HAMHES read ﬁ%é‘]%ﬁo

array.fromlist (list)

i€ list PR ICE . BN for x in list: a.append(x) , BT AZAESTRIEIER:, o) @R
FRIERAN B B

array.fromstring /()

frombytes () J{ERIH—1H ( TS HTEVJ) HF o

array.fromunicode (s)

%ZAEE'J unicode -5 RS M 51 . PG AR AU RE u (1) HA R B GEA: valueError
. fiif] array.frombytes (unicodestring.encode (enc)) P Unicode &} 2| — 1 Hih 7

ﬁ% g Feiz1

array.index (x)

[ f /N i, G RS S — A x B R T IE

array.insert (i, x)

TERLE | ZHIBA— G x . ARG RS Rim B IG5
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array.pop ([i])
BRI oI RE 1970, BIPRS00 ERE -1, PR o ERE N R —MTE,

array.remove (x)

e k3] h [ERR A — i BEY x

array.reverse ()

A AR sk 71 14 0 3 3 B

array.tobytes ()
5145 571 8 [E) 45— machine values {1 551 [ [m] S (7 CALFE R (BRI tofile () Jrikes AR R wAI(7
TSR .

32 g mA: BT HEENE, #@2Mtostring () B AEtobytes () .

array.tofile (f)
WA 762 (LA machine code fTER) B A file object f o

array.tolist ()

RERTTE, A EE R st

array.tostring()

tobytes () HEHS—H (EEBIFR) 45

array.tounicode ()
165 e 1) i () — 8 s o Pfign) i 2R RE DA B u o HoAZR R (Y i3] ErE)E va lueError $ik. i array.
tobytes () .decode (enc) H§H AR fk ) fiz] i [Fl52 e

é‘l*ﬁ‘%&iﬁﬁ%ﬁﬂﬁﬁ%fﬁ%ﬂﬂ?ﬁ‘%Hﬂ”, E%%%/%?@ array (typecode, initializer). WURELN

Z3 ] mmallzer SN, IR typecode g 'u' W'E & —AFHE, BWER—NMTFINE. ifeval ()
PRIERE fﬁ"%i’ﬂﬁ%@ﬂﬁ*ﬁﬂ%’iﬁ%ﬂﬁﬁ’]ﬁfﬂ, H¥array @it from array import array fff
CINE WJ!ID

array ('1l")

array ('u', 'hello \u2641")
array('1l"', [1, 2, 3, 4, 5])
array ('d’ [1.0, 2.0, 3.1417)
L%

Bifllstruct SIS R EORPEIAY A 0 ol fu 26 B fi B 40 46
Piglxdrlib % External Data Representation (XDR) [ &Rl 2L B B0 25 B A — S EmEIEN R (

remote procedure call systems ) ,

The Numerical Python Documentation Python #{{EiE 2 3% 7 (The Numeric Python extension, NumPy) £ %
i [#5) AR, L B Python HYM(EER 2% hitp://www.numpy.org/

8.8 weakref —555|H

PiG:  Lib/weakref.py

weakref L Python F2 7 i BIZE N5 H weak references .
E‘Fiqj 9 7&1‘«% referent %‘éﬁ:\‘gﬂgéjglﬁﬁglﬁﬁ E‘JX{"%O

XRS5 AN BECRUEXT AT U5 1 R 5 I, garbage collection W] AFHESS | FIFH-FH N AT
HEATHMANA. B, EXRHBRZH, MERARTIN, 5995100 ERER X5
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5575 | 1A 22 i SEBURAT RO G e G A7 ST, (E SO A B R G (S PR A B i e A
UIBHIIEZSEXER T

Fan, GuAREE 2 KRB R ERN S, AT Re A B A AR S TR 5 B . 2R (1 H Python S i
PR B MR, SR BRBL B A AR, G SRR R PR, BN E AT E S b R A (sl
weakref MR WweakKeyDict ionary MlWeakValueDictionary 250 DA Python 78, (#1155
SRR I, X eI N 2 (AL R A B AT S BRAE B0 S A I X R AR R . fln, R —AE G
WG @ weakValueDictionary WME, IBAYGXHZEEXT G A R 451 2 55 WA 5 ir e A 1 555 | B,
B3 DS AT DA IDSZ R G 05 A E 55 SR G HhAH 7 10 2% H IR

WeakKeyDictionary flWeakValueDictionary FEENIMISEI R 5551, 725551 & & )4 K
B, A E IR U BRI T weakSet LT set $1, {HRWeakKeyDictionary —Ff,
HEpfr Hoo R es5 1 1.

finalize FEAETEM—ANXERPELINCER 20 A IE B RR K0 7 3 X OISR 555 | ) E I o o
TR, RS B Zf DR G IS h A 22— BRI

XA RER Y —HFK finalize iR REBRFITFEN - BHEATEEEWEE CWBEL .
weakref fRHLEREE TIRBHLH], PAET S E.

Not all objects can be weakly referenced; those objects which can include class instances, functions written in Python (but
not in C), instance methods, sets, frozensets, some file objects, generators, type objects, sockets, arrays, deques, regular
expression pattern objects, and code objects.

3.2 RS I T %) thread.lock, threading.Lock FIfHE %) 42 11 37 55
JUNWEZEAN 1 i st Fldict ANEESCFET T, B DA TR S

class Dict (dict):
pass

obj = Dict(red=1, green=2, blue=3) # this object is weak referenceable

Other built-in types such as tuple and int do not support weak references even when subclassed (This is an imple-
mentation detail and may be different across various Python implementations.).

Extension types can easily be made to support weak references; see weakref-support.

class weakref.ref (object[, callback])
RN 2 2555 H . QRN R A A, W] DA A 5 XSOk R IR iR kg A
B SR E T SN TIAEAE , IR S X588 None o WAL T = iA T HAEA 2 None | 3 Hag Bl
S5 XA, WIAEXT 52 B L S5 ipREJR H 11085 555 | X GRE R [mE v vE— S8 & i R
PIFFAFRT .
V2 555 A ARV X AR RIS SR A . A~ 55 5 | %) Tl R RE 4 AN el 3 i g [ o) 380) e SRy A
{47 T ] 8 UL %] P
WEETS | W) SR TAREA R, (BREERE: e SR __del () R
KW SE AR R AR B
SR object W WAy, W555| W Khashable, BIELE object ¢ M6k 2 J5 B AR AR R WG A (B 0
Hhash () ¥ object YR G A BRI, W AR5 & TypeError,

55| SRR, (HARSCRpHERY BB ASRBES I RAVRAFAE, P51 BA S ENMEEII
MR —ERMGERFR (I callback ZAAHIE ) o QR TAE RGNS, WTERASI R A
[7] — R A AR
R — A TR B AE— AT R4
__callback__
DAL P2 1R 0] 2 1 R 5595 | 9 [l SR RS AE e 5 | B85 | X R EANTFAE
D) b S R A None.
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34 sk NN __callback  J@k.

weakref .proxy (object[, callback] )
R[] object {—AE IS5 5 AR, WRBCHRFAERZ R SO A, 1A SR 2 2 i i
FR G ARG - BRI RIBUNRE Y ProxyType B CallableProxyType, HAAHRT
object £ AP il o Proxy XfRA Zhashable 31 4¢, TG | A GOR 5 A WAy s 3% Al ke 5 B AT I B A
S K Z R, IR IR E NSRRI . callback S ref () BRE TS5 SCHTA .

weakref.getweakrefcount (object)

AR [l 45 1] object 1555 | A CRE ) B o

weakref.getweakrefs (object)

AR [9] iy $5 7] object F FTAT 555 | AN AL B 512

class weakref.WeakKeyDictionary(Lﬁa])
555 | ARG S . SN FEAT AR Y 58 5 | N b 0 % H R B 3. K mT R R RIS M o B 2
— B R AR 3 B X R T T AR AE AR LERS G A I 1k o S LA TR D M AR SR
Rl o

ffilll: R diTweakkeyDictionary ;2T Python T MY, PRI HER 73 AR FR AR T g2 .
KNe X TFweakKeyDictionary RyEMHRX — ki PTREARAINE, PR 2 X AU R AT i V]
RESECF LAY “Pharil” Y X RBIR ML —AEIER ) .

WeakKeyDictionary XREA—ANEINTIEAT AEEATFNERT I - X885 FIAPRUELE E T NS
IRERFE AEE", DRI 285 | AR 5 05 A () AT A o D5 R Tt ) i 2 3 B0l i
T REOR B B HE S PRl R 15 T

WeakKeyDictionary.keyrefs ()

AR [ X R Y 5 5 | R TR AR

class weakref.WeakValueDictionary(Lﬁa])

S5 UMERIMUR I R FA RS 5RG J b ) 2% H A A 5T

filE: YR diTweakvalueDictionary jgiT Python T HUHHEAY, PRIMNAEREA TR A AN AT e AE
HI/Ne MFweakvalueDictionary RUYLERAHHE— kT REALAIXE, XA FP7EIR AU A AT 1o 2
PERTRE S A I g M2k (X2 B ML — DRIV ) o

WeakValueDictionary ¥ % BB/ — A8 4 7k, W ¥ 71 SweakkeyDictionary % 4 HJ
keyrefs () JyyAAH IR ) 8.
WeakValueDictionary.valuerefs ()
1R AL B HEL 555 | AT A 42
class weakref.WeakSet([eknwnm])
PREFXTITTR IG5 I EATE . UATA XA TCR G | F TR 557
class weakref.WeakMethod (method)
— AP IR ik (RIFEE g SOFFESL B h &R k) T35 A E Xrer T35, HT40
EHEEWEIER , FRUESE | CEARS T . WeakMet hod A& A0 B SR B i A 40 2 s, B
FN X G B0 f oK B B

>>> class C:
def method(self) :
print ("method called!")

>>> ¢ = C()

(continues on next page)
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HEH L5
>>> r = weakref.ref (c.method)
>>> r ()
>>> r = weakref.WeakMethod (c.method)
>>> r ()
<bound method C.method of <_ _main__.C object at 0x7£fc859830220>>
>>> v () ()

method called!
>>> del c

>>> gc.collect ()
0

>>> 1 ()

>>>

3.4 BT

class weakref.finalize (obj, func, *args, **kwargs)
IRl — AT F I A ZE2R X5, IR GAAE obj VERBER I A . 58555 | AN, A4
FEERAAN, HBITIRXRBEmI, AR A T A A AL
KREEHBRHN AF AR e (xS0 sE s m et XA ), WAZEER 2.
FAIE A L5255 ] func (*arg, **kwargs) WIERMESER, ML AA SRR [ None,
eI A 0 1) A 2R IR TS | & i R B om TARERT IR Hh , (BICEREIE. e S5X8m
_del_ () HF¥EEE5 I HMEEIG] A S AR 7 XA .
YR IRE, FARAELA SRS, BRIEENWatexit BB NMBE. Bl 5008
HRE 52 1A 5L 5 T
L gh A interpreter shutdown 1) Ji W4 AN 23 A U/ FH FE R pR 4, DU IS 42 R 74 AR ] fiE 9l e
“KNone,
__call__ ()
R self AAFERSRE AR IC N ESET:, HREIH func (*args, **kwargs) [ZEH. U
R self CALT- MR None,
detach ()

SR self MRS HARIC A ESET:, FFREIICA (obj, func, args, kwargs). IR
self BAET-Mi&RNone,

peek ()
W self HAATIRSNIR [ETCY (obj, func, args, kwargs) . {1 self EFET- MR W None,
alive
WERALEZTNAFTAIRS WL B A, A RIE .
atexit
— AR R B R, BN EE. URBFR IR, ESA atexit HEER RIS
AGALEES . BTS00 EAE R A 07 8 )H -

M) REZN— R0 IR func, args FI kwargs NP ALATR obj 951, Toit e B B0 [ H 11,
TG obj Fi7RIEA LA EA BRI R, fune ARL45E obj H—A8E Tk

3.4 HUHTIMA.
weakref.ReferenceType
555 | IR R LRI 4

weakref .ProxyType
AT B R AU SN R
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weakref.CallableProxyType
EIRGEOE L:bEwe TR IboE S

weakref.ProxyTypes
B A AR B R A 51 o X 0] AT S5 A — X G2 A2 AUBE M AS b R T e
HEBEX SR 2R -

exception weakref.ReferenceError

B RBEXT RGAEEHETZ R E PR TS 2 575 . XFE M TARE Re ferenceError

.
hz%:
PEP 205 - 55 H SRR E SR ICEE fy , A 0 SE Bl i B e N LA E 5 SRR R R A A5

8.8.1 855 AR

BEIHMRE A ref.__callback MM ERIEME. — 555 IXTRANRAFAE, Sl i/ ek
AREG I

>>> import weakref
>>> class Object:

pass

>>> o = Object ()

>>> r = weakref.ref (0)
>>> 02 = r()

>>> o0 is 02

True

WARFIHEATAE, WG RAFR E None:

>>> del o, 02
>>> print (r())
None

Rl —A555 X R R B RAFAEN %M FiE5 ref () is not None. JlH, FTEMMGIHX LRI
JH AR B 214 S X R P A

# r is a weak reference object
o =r()
if o is None:
# referent has been garbage collected
print ("Object has been deallocated; can't frobnicate.")
else:
print ("Object is still live!")
o.do_something_useful ()

SR B A" MK SAE D AR Pl se g A 0F s AR LAE T B S BOEA 595 | A% 5595 B
HIRRAG  FIAR G A2 AR T AR Z AR Y T R e 2 42 o

Rl AR re £ MRATPAEE TRUARAE . FEneakvalueDict ionary WISEBLHLEE 1 X Al 7 2CA 8
WU RS B AAEIFAE . X FRFPRE I SRR S T I Dld &, AE ] AR TR v 47
NHEMEBAAR G .

XA TR T IR re £ f— AT TAEAEA TG I A BT | R 190 52 e HG B [ g £
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import weakref

class ExtendedRef (weakref.ref):

def _ init_ (self, ob, callback=None, **annotations):
super (ExtendedRef, self).__init__ (ob, callback)
self.___counter = 0

for k, v in annotations.items() :
setattr(self, k, wv)

def = call (self):
"""Return a palr containing the referent and the number of
times the reference has been called.

mrin

ob = super (ExtendedRef, self).__call__ ()
if ob is not None:

self.__counter += 1

ob = (ob, self.__counter)

return ob

8.8.2 Rl

RXANRTEA TR 1A AR X 5 1D SRAR B2 B B X 52 . SRJE AR 14 ID Al AR Kt
SRR, T TEA R B RO FAER  EAE T ARSI ST A AT A L 1D SRR I

import weakref
_id2obj_dict = weakref.WeakValueDictionary ()

def remember (obj) :
oid = id(obj)
_id20obj_dict[oid] = obj
return oid

def id2obj (oid):
return _id2obj_dict[oid]

8.8.3 LALZRIK

i) £inalize W) EBHFALAET & AE S R (EHBAE R VA R, M0 TC20 PR B 1R [ R R £ 8 Xk 5. ol

>>> import weakref
>>> class Object:
pass

>>> kenny = Object ()

>>> weakref.finalize (kenny, print, "You killed Kenny!")
<finalize object at ...; for 'Object' at ...>

>>> del kenny

You killed Kenny!

LEEAB T AR LB o (R A S5 a8 22 HLREXT [l 8] e B A — R
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>>> def callback(x, y, z):
print ("CALLBACK")
return x + y + z

>>> obj = Object ()
>>> f = weakref.finalize(obj, callback, 1, 2, z=3)
>>> assert f.alive
>>> assert f() ==

CALLBACK

>>> assert not f.alive

>>> f () # callback not called because finalizer dead
>>> del obj # callback not called because finalizer dead

YRR ARl detach () TPiRREm— A4 ST AR B LS T IR ] o Qe e 45 W s AR Y 240

>>> obj = Object ()

>>> f = weakref.finalize(obj, callback, 1, 2, z=3)

>>> f.detach()

(<__main__ .Object object ...>, <function callback ...>, (1, 2), {'z': 3})
>>> newobj, func, args, kwargs = _

>>> assert not f.alive

>>> assert newob]j is obj

>>> assert func(*args, **kwargs) ==

CALLBACK

BrAR R atexic BRI False, MRMALEEAER PR SRR At il . fian

>>> obj = Object ()

>>> weakref.finalize (obj, print, "obj dead or exiting")
<finalize object at ...; for 'Object' at ...>

>>> exit ()

obj dead or exiting

8.8.4 [LBALERS __del_ () KHiE
AT K, MEMERBRAERN H 5. MUAF R RN R, XA H SRS 5 H N
AP R -
o MFRPAE BRI,
o W remove () A, B
AT LAZZIAME ] __de ) IR, AT FR:

class TempDir:
def _ _init__ (self):
self.name = tempfile.mkdtemp ()

def remove (self):
if self.name is not None:
shutil.rmtree (self.name)
self.name = None

@property
def removed(self):

(continues on next page)
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(R —H)

return self.name is None

def _ del_ (self):
self.remove ()

M Python 3.4 FFif, __del_ () FEASFHIETERRS | AgIENSER E, I B4 R4S & fEinterpreter
shutdown BRI PR T None., X B ASTE CPython | W% £ IEF BT AS 23t BUAEAR] 7)1

SR, __del_ () JriRMYALPRS - HHLSZ B B ARSEBY L, R B AR T e B Iml i s 5 Xy Y
R o

SRR RO AT DA E L8, RS I BT SRR E BRI R, A RO BRI GRS
V7 AL

class TempDir:
def _ init__ (self):
self.name = tempfile.mkdtemp ()
self._finalizer = weakref.finalize(self, shutil.rmtree, self.name)

def remove (self):
self._finalizer ()

@property
def removed(self):
return not self._ finalizer.alive

Bk bEE U, AT AL 3R K2 — A0 H S8 OB E 2 B AT S TR g s H o i g —E AR
PERBIR I, A EEAR S AR H g i .

ET 95 ALEEHE A 75—, gt e e Sl s = Tr it e 4 s, iy —
AHPCEI Z BT E AU

import weakref, sys
def unloading_module () :

# implicit reference to the module globals from the function body
weakref.finalize (sys.modules[_ name ], unloading_module)

fEE]: s A8 AR AR AR SF P R AR R R AR LR 5, WA T RE IR A SR g A . 5
B, PR hatexit . register (), try: ... finally: ... flwith: ... [AEASFEARIE
PATIHRE.

8.9 types —EERESIBTIAERE IR

PRARES: Lib/types.py

This module defines utility function to assist in dynamic creation of new types.

RN RARRE LT AR, XA FRibnifE Python MRS IR B, (HIFARINEM int Bistr HRRE
XN ATT o

B, ERBOMEt 7 — LR O (H R SRR A R DA A B R 1) T H R e 5L
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8.9.1 FARAHIBIE
types.new_class (name, bases=(), kwds=None, exec_body=None)
{5 FH 38 24 1 o2 Bl S H A i — AN R 4
B =SB EIEE SCLBEB e 2R, EHIE FHFH), XEFSH (BlQ netaclass).

exec_body ZH2— AR R, HTHEISH RN ML S0 BN Y3824 SR HME—1
SR RN T B MA L WERRRAEEEE S, eSS4 A lambda ns: ns.

3.3 HUHTIA.

types.prepare_class (name, bases=(), kwds=None)

A 24 1 To R 2 44 25 1] .
SEUR I SRR 208, BE FHIFH) DA T-SE (il netaclass).
R EMEE— 3 JTEH: metaclass, namespace, kwds

metaclass &3 24 W) JCHE, namespace & T 45 1 10 25 fiy %% S5 [0l T kwds 2 BT & A kwds 288 1504
‘metaclass' Z&HIGIICTHAIA. WRAIEA bvds BE, b H— 25,

3.3 HUHTIA.

3.6 iR F 4 The default value for the namespace element of the returned tuple has changed. Now an insertion-
order-preserving mapping is used when the metaclass does not have a __prepare__ method,

2%
metaclasses X 8% 0T A S0 I R Y SE B 4R Y
PEP 3115 - Python 3000 i 558 5| A __prepare_ iy =S[A4 T

8.9.2 F AR
PEAEER A V7 22 B AL 1 S Python fERERS BTSSRI S PR . B 20 HIRES: 160 & S L8 (T EAL PR A P (9%
HEAI2EAL, i listiterator %Y,

PR A BRI BN i sinstance () B issubclass () Kl

DA R B AR I B 24 PR

types.FunctionType
types.LambdaType
F B E SCRR A Bl Tambda kU6 sk £ 262 .

types.GeneratorType

generator SEACARXT RO, A e B KB

types.CoroutineType
coroutine WRWIZKEAL B async def LIz,

3.5 BUHTIA.

types.AsyncGeneratorType

asynchronous generator JEACEENT R BV, B 7 ilas R A0 2 .
3.6 BUHTIMA.

types.CodeType
ORGSR 028 2 Bl compile () MR IEIE .

types.MethodType
P B e RSB TR 2R AL
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types.BuiltinFunctionType

types.BuiltinMethodType
WE BB 1en () Bisys.exit () ARNEFIEMREL, GXEFTUR “HNE” 24 “PACIEF
B )

class types.ModuleType (name, doc=None)

T BRI . MR 2 A R IR 44 B S HLA R Tk W docstring .

HE: WRARAEEEE &SP E S AR BN, B importlib.util.module_from spec ()
e B E—A s,

__doc__

BRI docstring, BRAAH None,

__loader__

T im#Ess g loader . BAAN None,
3.4 MU S BRIAKH None., 2 HiIZ @ ME AT HET .,

__name___

BRI 2 7

__package___
— T IE ) package. MRS N B ZHA (B ZAEATRE WRIA Y ) W% B IER i
Hr, BB BN E B A TR AIRBLRA B g — A AR AN __name_ ). BRIAH

None,
3.4 s A BRINH None, 2 BiJiZJ&@ Itk vl 27 .

types.TracebackType
Bl R LA, BN sys.exc_info () [2] HAIXISR.

types.FrameType

WO RARE, G0 tb. tb_frame HXTS, H th &—EHXI4.

types.GetSetDescriptorType
{fi ] PyGetSetDef FEP B E LN 2 WM KAL, Ul FrameType.f_locals B{ array.
array.typecode. MERPHIEXNZIEENRIALR: EWHM Spropercy KAMME, HE]
FERAEY JRbi e e L2k,

types.MemberDescriptorType
ffiff] PyMemberDef ¥EH R E XX R AL, filll datetime.timedelta.days. A
B VEA FH AT R 4 R 850 17 B C B i A iR s BB M Sproperty BN, HELTTEX)
TEP B b E k.
CPython implementation detail: 7F Python {3 & S8, H2RMWHE S Get SetDescriptorType 58
M

class types.MappingProxyType (mapping)
— AW RS B T B & H RS SR, X M K R R, B S ROEX

LRGN
3.3 OB

key in proxy

U IR B AR key WUIR[E] True, HNGR[E] False.

proxy [key]
IR JZ AR DA key SSRGS 2RI POREEAE SR key WG| K ReyError.
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iter (proxy)

AR [ BU  ETC R AIA AR . X iter (proxy.keys () BIPEET .

len (proxy)

R[] S BRI
copy ()

IR IR B DL

get (key[, default])
TR key TE4E T 1 2SS Hp 3R 1] key BO4E, 150 [0] default, TSR default F%5 H ERIA A None,
M ARG AT K KeyError,

items ()

IR N R MU (5, B X B — TR
keys ()

3B [a] B T J2 R ) S 2E S — AT A
values ()

AR [ R R 2 W (A ) — S

8.9.3 FimMT BEAEFFE

class types.SimpleNamespace

—AMREobject T2, M T UM A A SR ESE, PAK— A repr.

KNlFTFobject, %tTF SimpleNamespace MRE]AUSIIAIZ K EIE. WHE—1 SimpleNamespace X
S KRBTSR, XSRS E AT EG4 20,

BEIAUR ARG T LA T AU

class SimpleNamespace:
def _ _init__ (self, **kwargs):
self. dict_ .update(kwargs)

def _ _repr_ (self):

keys = sorted(self. dict_ )
items = ("{}= ".format (k, self. dict__[k]) for k in keys)
return " ({})".format (type(self). name , ", ".joiln(items))

def __eqg (self, other):
return self. dict == other. dict

SimpleNamespace H] #f I T # f{ class NS: pass. fH&, XF T 45H# 1k ic 5% 25 24 ) B o
FHnamedtuple ().,

3.3 BT

types.DynamicClassAttribute (fger=None, fset=None, fdel=None, doc=None)

e b iRl __getattr_ A% B R

R — AR, I TE SGE SR 5 8 ST R A AR AT B R . 24 ST I I PR IR AT
N, AHZET A JE PR 280 __getattr_ J5R: X2 ilid 5| & AttributeError ASE Y -

XAV AE S B ERAE AL R R, R SCHTER B[R 2 B UR M (— X R Bl 72 Enum)
3.4 HUH A
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8.9.4 Ihiz TREH

types.coroutine (gen_func)
I BR BSOR] K generator BREREEAS A 3R 1] BT LB AR O VM ¥ coroutine function. BT 42 IAF I REI 8@
F-generator iterator , B[R] X BT HEAR K coroutine $if 4 Fawaitable, N3, BEERAGMIESLH _ await_ ()
T
R gen_func Z2— A RAS R, BERREEHIZ .
SR gen_func ANig— AN R, WE S ad . iR EiREl-—collections.abc.Generator
BB, RSB ALBAE—A awaitable FCIRXT G . FrAT HAXT G 2 AR 4 AR [m]

3.5 BUBTIMA.

8.10 copy —i%/= (shallow) f1i 2 (deep) EHIIR{E

PSS Lib/copy.py

Python FRIR{ETR AU AT IR G, il i A HARFIG R 2 8] € 48 5E (bindings) J & . XFF H &l Az sl 5 n]
IR IR, T REA W S H 2 A ORI T e, SEmik e e i 4. A peufe fit 7 My
RIRE IR BB (AT i) .

EEEE

Ccopy . copy (x)
ARl x B JZ S

copy . deepcopy (x[, memo] )
IR [m] x R IE S 1 o

exception copy.error

BB E B RT  K
2 AT Z I W Z T X S R AR g (R & HABRT R ARG, g SR sl 2 iy sL i) # %
o = REEMSMEDIE AN, R (TETRERTEE M) KFED S B 71 R A
s =N REEMSMEBE—HNEGNR, RIFEITHR AR H TR B BRI &) A A
RS R Ead AT AE A T, 1T P2 A MR B AN AR X 2 ) A
o BIEINR (EIEBIRHE R X B S5 R X5 i FEUEIHE.
s MITWREERSEHIA NS, BRI ZEZH] (BN BRI A 2 (8 32 HE) -
The deepcopy () function avoids these problems by:
o PRETEL I HIE R CE RN RE) [HE5R%] (memo) T
o SOV PE R E B HlRE U R A

GHHURE R, Jrik. HBER (stack trace) . FRMil (stack frame). SCfF, BHEF . 1. B KATfE
IR, Bl A B HGR [] JFa X gk (RIZERZH) “EH1” sRERZE: X 5pickle A HEIX
R 5 2 ALY o

HIVEFHPRZE R T AE A dict . copy () ik, MHIES R EIZE G A DUE R A R0 758
A, BildN, copied_list = original_list[:].

0] DAE 5 45 0 FE 904k (pickling)  # 40 RH [ B9 2 01 e 35 il & 1 34, X TR ENHRGEEE S
Fpickle fid, Lhr b, copy B HITIERM copyreg Bl 1) pickle PR%L .

X

K

8.10. copy —i%E (shallow) fI;R 2 (deep) E#HIE{E 231


https://github.com/python/cpython/tree/3.6/Lib/copy.py

The Python Library Reference, £[F] 3.6.10rc1

TG — A28 B H CRYPE DURAESCBL, nTVAl I & SCRAIATT IR __copy__ () Ml __deepcopy__ () -
FHIE VASEBUR RS WA, ZImEA I NSNS TG A BLZ 78 DURAE BV AR A— S8
Bl memo 7k, #IR __deepcopy_ () SEIFHEAIE—MNAMRHRZE I, BRI M deepcopy () BR%L
FELAZAU AR — NS4, MK memo F AN — NS4

hz%:
Bitkpickle HE T LR SLR SR AWK E FIRF5E 15

8.11 pprint —#iEE{LEH

PRSI Lib/pprint.py

pprint BHHRALT “SALITH” L7 Python BRLSMAIIIGEE, XAPSALIEA ] FAERARRE R A . d2R
SIS L5 AR RS Python ZRIUAGXTR , MIH LALLM RETCIAWOM B . (& 3C1F . BT H RS
4, VARAFZ HABAGE ] Python “F I fELR /R X SLAf AT AT B BUXFERI S5 o

AL ERIE N SAE T RERY T L T DARA TR FR X4, HFAETCVATE AUVT S8 B N AN S s O TR A 2

7o MNRARTE B 58 FE BRI 0 B S Mk i Pret t yPrinter 4.

Dictionaries are sorted by key before the display is computed. % H7E %% 580 Hi 18 o B HEF

pprint BEHUE LT —E:

class pprint.PrettyPrinter (indent=1, width=80, depth=None, stream=None, *, compact=False)
WiE—A~PrettyPrinter L, MWAEREZ LN REFIE S . {1 stream I B 1] L& f i
TEFLXT G LA A ME— 5 @ SO write () J5vk. WISRRIGE B KT, WprettyPrinter
2P sys . stdout. BN BIHZERNGIH T H indent 1552 ERIME A —. HAME T S8 H B Rk
AR, ENEHRE G 5 X 0. W B2 depth #5165 A0SR BB 451 (1) )2 4T
AT, e & —ERSEh .o FEERANEOLT, X 202 PR B A B
il o A A H HE SE RE v B width T2 SRR BRINE R 80 ANFARF. W —ANZEH TOYAETE IR & e BE
gL, MM R v BB . AR compact AIRAE (BRIN) 720 B — SRR X Ak A B
1T. WIS compact HEAH, MAEALRAE width W 224085 DL 8RR GE 2 i T A5 B AT .

3.4 R AE: I *compact* S,

>>> import pprint
>>> stuff = ['spam', 'eggs', 'lumberjack', 'knights', 'ni']
>>> stuff.insert (0, stuff[:])
>>> pp = pprint.PrettyPrinter (indent=4)
>>> pp.pprint (stuff)
[ ["spam', 'eggs', 'lumberjack', 'knights', 'ni'],
'spam',
'eggs’',
'lumberjack’',
'knights',
'ni']
>>> pp = pprint.PrettyPrinter (width=41, compact=True)
>>> pp.pprint (stuff)

[['"spam', 'eggs', 'lumberjack',
'knights', 'ni'],
'spam', 'eggs', 'lumberjack', 'knights',
'ni']
>>> tup = ('spam', ('eggs', ('lumberjack', ('knights', ('ni', ('dead',
. ('parrot', ('fresh fruit',))))))))

(continues on next page)
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(R —H)

>>> pp = pprint.PrettyPrinter (depth=6)
>>> pp.pprint (tup)
("spam', ('eggs', ('lumberjack', ('knights', ('ni', ('dead', (...)))))))

pprint BHGAFEHL 7 LR £

pprint.pformat (object, indent=1, width=80, depth=None, *, compact=False)
FF object ¥ AL TR AE B F 55 H AR 1] indent, width, depth I compact 5 1E ki XAk B 2 9%
APrettyPrinter f¥E#E.

3.4 MUESE: I *compact* 23],

pprint.pprint (object, stream=None, indent=1, width=80, depth=None, *, compact=False)
IE stream _FFTH object g RALTER , HIH— DT/ . TSR stream A None, NHif] sys.stdout.,
XA LA Hprine () RECERZ BRSSP EHAERME (RE 2 APATEBIRME print =
pprint.pprint PAYERF@EVE M EN]) o indent, width, depth F1 compact Fi1E J & X ALY Z: 4 1%

Y PrettyPrinter GRS,
3.4 WU SE: A *compact® S,

>>> import pprint
>>> stuff = ['spam', 'eggs', 'lumberjack', 'knights', 'ni']
>>> stuff.insert (0, stuff)
>>> pprint.pprint (stuff)
[<Recursion on list with id=...>,
'spam',
'eggs’,
'lumberjack’',
'knights',
'ni']

pprint.isreadable (object)
i€ object [IAERALFTIRER “AIEE”, sUE R AT REdeval () EHWEXNNZWME. WERETT
BIEXI S R 2R False,

>>> pprint.isreadable (stuff)
False

pprint.isrecursive (object)
T object 5 TFLIBIHFIR .
WAMEE LT —A SRR
pprint .saferepr (object)
R[] object W FAFERFRIR, I RIBIHEIR G- LRIF . R object WFRREX AT T—AM8HEH ,

ZiE 5| & 93888 <Recursion on typename with id=number>. ZFE/RHEMASHITH
B,

>>> pprint.saferepr (stuff)
"[<Recursion on list with id=...>, 'spam', 'eggs', 'lumberjack', 'knights', 'ni']"

8.11.1 PrettyPrinter {5

PrettyPrinter WJSLHIEAH FAHYE:
PrettyPrinter.pformat (object)
R[] object ¥R FIR . KRGl Pret tyPrinter MR IR A &

8.11. pprint —¥iIBE/LEH 233




The Python Library Reference, £[F] 3.6.10rc1

PrettyPrinter.pprint (object)

TEFTECE AR _EFT B object BAEALZFIR, IEREIN— A RFT4F
NAN I VEARAE T 5 ) 4 R BT N A SE . AESE) Al X e YA RCR S W 2 RO R TR A

WjPrettyPrinter ¥4,

PrettyPrinter.isreadable (object)
X RE TR 2 h N, SE R A eval () EEXRME. HER VAR T
?KHJBIEI False. QIR E T PrettyPrinter I depth T I HXI G UEEH H R ViiaHl, o7k

iR False.,

PrettyPrinter.isrecursive (object)

HEN R EBIARR .

W AR — A TR, A TRB RN R FAF R . BN saferepr () SCHLIY

M.

PrettyPrinter.format (object, context, maxlevels, level)
W ZAME . FAFHITERRY object E*%fw:ﬂﬁzti LR SRR TI;&E’JE?T, WS &L Py sl EIFE S|
HITERR . B — SR BRI G . 5B ARG d () MR T UL, XTSRS RN B R SC
H)—5B43 (B2 object Fon i HIEMAIIEZER ) : WIRTFEER DB LA context FFEIRFIXTS, W
ZANRIPMER 2°H True. Xt format () JyryERTIBIATEH Y. 2405 2548 O BTN 2% H 7 2|t o, 55 =
AZH maxlevels 45 T XA R BRG] WSREAE 1 SR BRI AR 00 BESE0W 4A Ini& it
RGBT o SBVUNSEL level 45 T 2411250 A% 45387 T S B N 24/ N T 24 18 I 8L

8.11.2 ;xfl

N T iERpprint () BRERHIESHILANE, iEFATA PyPLRBOCTRATTH 5 R

>>> import Jjson

>>> import pprint

>>> from urllib.request import urlopen

>>> with urlopen('https://pypi.org/pypi/sampleproject/json') as resp:
project_info = json.load(resp) ['info']

pprint () DAHEAE AR TEAXLR:

>>> pprint.pprint (project_info)

{'author': 'The Python Packaging Authority"',

'author_email': 'pypa-dev@googlegroups.com',

'bugtrack_url': None,

'classifiers': ['Development Status :: 3 - Alpha',
'Intended Audience :: Developers',
'License :: OSI Approved :: MIT License',
'Programming Language :: Python :: 2°',
'Programming Language :: Python :: 2.6',
'Programming Language :: Python :: 2.7',
'Programming Language :: Python :: 3',
'Programming Language :: Python :: 3.2°',
'Programming Language :: Python :: 3.3',
'Programming Language :: Python :: 3.4"',
'Topic :: Software Development :: Build Tools'],

'description': 'A sample Python project\n'
"' —————— \nl
’\nl
'This is the description file for the project.\n'
l\nl

(continues on next page)
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FEH LR

'The file should use UTF-8 encoding and be written using
'ReStructured Text. It\n'

'will be used to generate the project webpage on PyPI, and

'should be written for\n'
'that purpose.\n'
V\nl

v

'Typical contents for this file would include an overview of '

'the project, basic\n'

'usage examples, etc. Generally, including the project '
'changelog in here is not\n'

'a good idea, although a simple "What\'s New" section for
'most recent version\n'

'may be appropriate.’,

'description_content_type': None,
'docs_url': None,
'download_url': 'UNKNOWN',
'downloads': {'last_day': -1, 'last_month': -1, 'last_week': -1},
'home_page': 'https://github.com/pypa/sampleproject',
'keywords': 'sample setuptools development',
'"license': 'MIT',
'maintainer': None,
'maintainer_email': None,
'name': 'sampleproject',
'package_url': 'https://pypi.org/project/sampleproject/"',
'platform': 'UNKNOWN',
'project_url': 'https://pypil.org/project/sampleproject/"',
'project_urls': {'Download': 'UNKNOWN',
'Homepage': 'https://github.com/pypa/sampleproject'},
'release_url': 'https://pypi.org/project/sampleproject/1.2.0/",
'requires_dist': None,
'requires_python': None,
'summary': 'A sample Python project',
'version': '1.2.0'}

the '

G AT AR A 2R E 1 depth CEURIZ IR N AR5 B A -5

>>> pprint.pprint (project_info, depth=1)

{'author': 'The Python Packaging Authority',

'author_email': 'pypa-dev@googlegroups.com',

'bugtrack_url': None,

'classifiers': [...],

'description': 'A sample Python project\n'
L _— \nl
l\nl
'This is the description file for the project.\n'
l\nl

'The file should use UTF-8 encoding and be written using
'ReStructured Text. It\n'

'will be used to generate the project webpage on PyPI, and

'should be written for\n'
'that purpose.\n'
l\nl

'Typical contents for this file would include an overview of '

'the project, basic\n'
'usage examples, etc. Generally, including the project '
'changelog in here is not\n'

'a good idea, although a simple "What\'s New" section for the '

(continues on next page)
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FEH LR

'most recent version\n'
'may be appropriate.’,
'description_content_type': None,
'docs_url': None,
'download_url': 'UNKNOWN',
'downloads': {...},
'home_page': 'https://github.com/pypa/sampleproject’,
'keywords': 'sample setuptools development',
'license': 'MIT',
'maintainer': None,
'maintainer_email': None,
'name': 'sampleproject',
'package_url': 'https://pypi.org/project/sampleproject/"',
'platform': 'UNKNOWN',
'project_url': 'https://pypi.org/project/sampleproject/"',
'project_urls': {...},
'release_url': 'https://pypi.org/project/sampleproject/1.2.0/",
'requires_dist': None,
'requires_python': None,
'summary': 'A sample Python project',
'version': '1.2.0'}

BEAh, b n] A BB B K FAT widtho QAR RICTEPA R, TR 9 e TE

>>> pprint.pprint (project_info, depth=1, width=60)

{'author': 'The Python Packaging Authority',
'author_email': 'pypa-dev@googlegroups.com',
'bugtrack_url': None,

'classifiers': [...],

'description': 'A sample Python project\n'
" \nl
l\nl

'This is the description file for the '
'project.\n'
l\nl
'The file should use UTF-8 encoding and be '
'written using ReStructured Text. It\n'
'will be used to generate the project '
'webpage on PyPI, and should be written '
'for\n'
'that purpose.\n'
n\nu
'Typical contents for this file would '
'include an overview of the project, '
'basic\n'
'usage examples, etc. Generally, including '
'the project changelog in here is not\n'
'a good idea, although a simple "What\'s '
'New" section for the most recent version\n'
'may be appropriate.’',
'description_content_type': None,
'docs_url': None,

'download_url': 'UNKNOWN',

'downloads': {...},

'home_page': 'https://github.com/pypa/sampleproject’',
'keywords': 'sample setuptools development',
'license': 'MIT',

(continues on next page)
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'maintainer': None,
'maintainer_email': None,
'name': 'sampleproject',
'package_url': 'https://pypi.org/project/sampleproject/"',
'platform': 'UNKNOWN',
'project_url': 'https://pypi.org/project/sampleproject/’,
'project_urls': {...},
'release_url': 'https://pypi.org/project/sampleproject/1.2.0/",

'requires_dist': None,
'requires_python': None,

'summary': 'A sample Python project',
'version': '1.2.0"}

8.12 reprlib —HF—#p repr () SEI

PRACHES: Lib/reprlib.py

reprlib BPGEME T —Fr R IR LT, BaX SR TR R R NEFTIR G . %07 0T Python
PRl T A 5

BB T — 2 — DL — R

class reprlib.Repr
ZARFEME TR AR S8 ] TS S N B repr () MBI R EEIN T H XA R R A
BRI, DA A OB K B

reprlib.aRepr

Xigrepr W—A5EH, HTARENT iR repr () &L SRR JEHERF 2P0 repr () Al
Python P25 BT Y /PR A
reprlib.repr (obj)
iXJ2& aRepr Wrepr () k. EREI5[E4 AN E R R B AR A, KAFE T T
PIEZ e itliPNAN TP
TER/NR G TR PASS, BB SRAL T— 2 Mgs, TR repr_ () BYIBIAW IS —A L AL
PR -
@reprlib.recursive_ repr (fillvalue="..")

MTHR _repr__ () &kl [E— %*}Wjﬁ_}ﬂﬁmﬂﬁﬁtﬂﬁg WERPAT TR, )2k (]
fillvalue , 75 MW $H4 IEI%EI'J __repr__ () WH. Biln:

>>> class MyList (list):
@recursive_repr ()
def _ repr__ (self):
return '<' + '|'.join (map (repr, self)) + '>'

>>> m = MyList ('abc')
>>> m.append (m)

>>> m.append('x")

>>> print (m)
<'a'|l'b'|'c'|...|"x">

3.2 UGHTIA.
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8.12.1 Repr &

Repr SRR G AL G — L@ MEnT A T AN A G R ZRIR B NR ], iB A8 — 2773 m] PARS AL
TE IR R,

Repr.maxlevel

OB IH IR TRBE R H . BIAN 6.

Repr.maxdict

Repr.maxlist

Repr.maxtuple

Repr.maxset

Repr.maxfrozenset

Repr.maxdeque

Repr.maxarray
fﬁﬁ%xﬁ%%ﬁ!ﬂ@%ﬁﬁ%@%ﬂo X Fmaxdict BERAEN 4, XtFmaxarray 5, X5 HAwN
N 6.,

Repr.maxlong
FONER R PR . B e MR AR 7. BOAE ) 40,

Repr.maxstring
TR AR TR RG] R TR M AR CIEET 2B WRFR TR E
e SUFPH, AR ENT RS IR . BOAMEA 30.

Repr .maxother
U R ) T 45 i fERepr X5 BB R E BAR AL TR T N R LB RN, B2 P
hmaxstring PIr BNV . BOAE N 20,

Repr.repr (obj)
W& repr () WEMIE, B0 L BRI,

Repr.reprl (obj, level)
Herepr () HEHBIBEIASEIL. MM obj WAk ZH B &b T3, B A obj Fl level .
{‘%’éﬂ?%ﬂ@ﬁ%&%ﬁ)ﬂreprl () RPATEIARE AL, EEHTH P level - 1 {EH level 1y
Repr.repr_TYPE (obj, level)
g BB AL T B SR I B TR BBk A W k. T EAFRY, TYPE S9N
'_'.join (type (obj) ._ _name_ .split ()). XX VEMSIRSH reprl () KA, FBEX]
{HIEAT RIS AL KB L B LNV 4] self.reprl (subobj, level - 1),

8.12.2 ¥3{t Repr I{%

lidRepr. reprl () MBI IRALVFRepr I TIEUS AT BN BEXT LRI S0, B0 B Hon B 3053
EELD R e o o I NS VN I IR 1D YR E DU SIDE S &S

import reprlib
import sys

class MyRepr (reprlib.Repr) :

def repr_TextIOWrapper (self, obj, level):
if obj.name in {'<stdin>', '<stdout>', '<stderr>'}:
return obj.name
return repr (obj)

(continues on next page)
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aRepr = MyRepr ()
print (aRepr.repr(sys.stdin)) # prints '<stdin>'

8.13 enum —H B RIF I

3.4 BT
PCES:  Lib/enum.py

MR —AAF AP (B2 ) ARG, MR Y %@ ME—r) . ARAH . fEAZEd, WA I A T
THAEILEL, FHHABEAR G2 R

8.13.1 HEIRAE

BORREHE SCT USRS, EATRT B R LA FRAMER AR LA Enum, IntEnum, Flag flIntFlag.
BeohadsE ST — Mg unique () M—HiBiKauto.

class enum.Enum
TSRS . iS5 Functional AP /NYS T fif o — R ARG B
class enum.IntEnum
TR 2 int B RRBE TSR R L.
class enum.IntFlag
WEE TR T i B T H A M AR BRI Int rlag WA FASIMZS F . IntFlag
B AR 2 it 12,

class enum.Flag

BEES TR MR B (R AL BT AT A A & BRI Lag A BRIOHCE R &

enum.unique ()

1t Enum SR A8 nT i O R — DA ARG E LR —ME.-

class enum.auto

S AR A R — A~ 0T FAE Enum 5 53 (7 1E A EL
3.6 fRFTIA: Flag, IntFlag, auto

8.13.2 GIE—“ " Enum

MR class IBVERAIER, XMEEEMS TIES. 5B 8 FYER AR W Functional AP,
B S—AHZE, TS Enum TR 192k

>>> from enum import Enum
>>> class Color (Enum) :
RED = 1
GREEN = 2
BLUE = 3
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#5([E): Enum 1%, 51 (H

IR AR BRI int, str 8%, QAURBEKIEAEE, IRATAEauto SLBll, KEOPRIERRE 241
(o (EHRARIE M aut o 15 HABE I TG 2/ N O,

il sk
e J% Color 2&—> enumeration (BiFK enum)
* J&VE Color.RED, Color.GREEN %452 MORM R (BUFR enum p %) H HAHAER 5o
© BB RA 44K 14 (Color .RED MY HKN RED, Color.BLUE HYfHN 3 %%, )

filE): BSRIAVH class iBERAIE Enum, {H Enum HAVZ @) Python 25, L AT S B How are

Enums different? ,

Moz Il A B E A AR R e

>>> print (Color.RED)
Color.RED

= MENN repr WEHEZ(E L

>>> print (repr (Color.RED))
<Color.RED: 1>

— MG type R B T B MO

>>> type (Color.RED)

<enum 'Color'>

>>> isinstance (Color.GREEN, Color)
True

>>>

Enum [ 5 G AT — & H AR B A AR s

>>> print (Color.RED.name)
RED

M2 SR B SO AT AR

>>> class Shake (Enum) :
VANILLA = 7
CHOCOLATE = 4
COOKIES = 9
MINT = 3

>>> for shake in Shake:
print (shake)

Shake.VANILLA
Shake.CHOCOLATE
Shake.COOKIES
Shake .MINT
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MO IR G P AR, PR E T TR M A4 B vl A

>>> apples = {}

>>> apples[Color.RED] = 'red delicious'

>>> apples[Color.GREEN] = 'granny smith'

>>> apples == {Color.RED: 'red delicious', Color.GREEN: 'granny smith'}
True

8.13.3 MM R R HBIEMIEFL T

A IFRIHCEE P BT AU R R AR Y (BIANTERE e S R BT Color . RED BRUNTESMAR I A
A B E RYIBENE) . Enum SRVFXFERT):

>>> Color (1)
<Color.RED: 1>
>>> Color (3)
<Color.BLUE: 3>

WRARFS B A name SRS AL, TR 2% B V5

>>> Color['RED']
<Color.RED: 1>
>>> Color['GREEN']
<Color.GREEN: 2>

WRAR —AHEE O B BB H) name 5f value:

>>> member = Color.RED
>>> member.name

'RED'

>>> member.value

1

8.13.4 FHI# M ATIE
A FRVFA )48 B2 B

>>> class Shape (Enum) :
SQUARE = 2
SQUARE 3

Traceback (most recent call last):

TypeError: Attempted to reuse key: 'SQUARE'

R, SRV A R A (BOE P A M B A RIRIROE (H A SesioE ), W B wiie A #Y—
ARG AR A B I(ERFIR ] Ao $APRAEHR B trfR[e] A

>>> class Shape (Enum) :

SQUARE = 2
DIAMOND = 1
CIRCLE = 3

ALIAS_FOR_SQUARE = 2

(continues on next page)
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>>> Shape.SQUARE
<Shape.SQUARE: 2>

>>> Shape.ALIAS_FOR_SQUARE
<Shape.SQUARE: 2>

>>> Shape (2)
<Shape.SQUARE: 2>

ffill: ARG ST E R (53— AEUES) AR R0 s w0 R A R R 4
PREYJE Mt SRR o

8.13.5 HHIRE—BIMZ{E

BOATE LY, M2 et 2 A FRVE N A AR 540 o GRS AREEXFERAT R, AT DAGE I AR e g ok
B ORBEAMEAE AL el A — v

@enum.unique

LT M) class #ffigh. ESBR MMM __nembers_ HUEM KB WAL 54 HERFT
& e5| & valueError FMimmAH 4075 (5 B

>>> from enum import Enum, unique
>>> @unique
. class Mistake (Enum) :

ONE = 1
TWO = 2
THREE = 3
FOUR = 3

Traceback (most recent call last):

ValueError: duplicate values found in <enum 'Mistake'>: FOUR -> THREE

8.13.6 fEHHEzhIZENIE
WERF I EAEE, ARATARE ] aut o

>>> from enum import Enum, auto
>>> class Color (Enum) :

RED = auto()

BLUE = auto()

GREEN = auto /()

>>> list (Color)
[<Color.RED: 1>, <Color.BLUE: 2>, <Color.GREEN: 3>]

{H¥FH _generate_next_value_ () Kik#f, %RE] DA E

>>> class AutoName (Enum) :
def _generate_next_value_ (name, start, count, last_values):
return name

(continues on next page)
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>>> class Ordinal (AutoName) :
NORTH = auto ()
SOUTH = auto()
EAST = auto ()
WEST = auto()

>>> 1list (Ordinal)
[<Ordinal .NORTH: 'NORTH'>, <Ordinal.SOUTH: 'SOUTH'>, <Ordinal.EAST: 'EAST'>, <Ordinal.
—WEST: '"WEST'>]

fii[El: ERIN _generate_next_value_() JriAf H br R B BT 45 IR 5 — A int FITEIF ST —
Avint, (HXRT 77 38 TSI Hoal ek A i

8.13.7 &
X A2 R A IR AR S 45 1) 44

>>> 1list (Shape)
[<Shape.SQUARE: 2>, <Shape.DIAMOND: 1>, <Shape.CIRCLE: 3>]

FoREME __members_ @A FRBUNES AR P 7ll. EAEHEE T E XA S, S 5H4:

>>> for name, member in Shape._ _members__.items () :
name, member

("SQUARE', <Shape.SQUARE: 2>)
("DIAMOND', <Shape.DIAMOND: 1>)
('"CIRCLE', <Shape.CIRCLE: 3>)
('ALIAS_FOR_SQUARE', <Shape.SQUARE: 2>)

__members__ BN YU T XK A BT AR A AT a0, H A B4

>>> [name for name, member in Shape.__members__.items () if member.name != name]
["ALIAS_FOR_SQUARE']

8.13.8 LkBIEHE

EDD ARV i AN RSB B A A diUR

>>> Color.RED is Color.RED

True

>>> Color.RED is Color.BLUE
False

>>> Color.RED is not Color.BLUE
True

MZAEZ AR HEF HL A RARSCRF . Enum B U 8 T840 G S5~ X IntEnum):

>>> Color.RED < Color.BLUE
Traceback (most recent call last):

(continues on next page)
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#EHE—1)
File "<stdin>", line 1, in <module>
TypeError: '<' not supported between instances of 'Color' and 'Color'
HHAS HEBE Y E SCANR:
>>> Color.BLUE == Color.RED
False
>>> Color.BLUE != Color.RED
True
>>> Color.BLUE == Color.BLUE
True

FAEMEERY U SR AMEE (AR, IntEnum YRABOTHRRIMTT N, Z2ITFX0) -

>>> Color.BLUE ==
False

8.13.9 RITFMMERTTIREM

DAL TR G BB A B BB 2 i35 5 B8 (FF el Funcrional API BOASRBE) , (EFFANGE i 2R
Mo ARG MBI, TFRERMICOMZER LR ER A (HIRYE # 5KEE, WM Al DA AL (.
M2t JE T Python (2, - nl BA M I IAMFFIR DT iR WRFA A M

>>> class Mood (Enum) :
FUNKY = 1
HAPPY = 3

def describe(self):
# self is the member here
return self.name, self.value

def _ str_ (self):
return 'my custom str! '.format (self.value)

@classmethod

def favorite_mood(cls):
# cls here is the enumeration
return cls.HAPPY

A4

>>> Mood.favorite_mood()
<Mood.HAPPY: 3>

>>> Mood.HAPPY.describe ()
('"HAPPY', 3)

>>> str (Mood.FUNKY)

'my custom str! 1°'

The rules for what is allowed are as follows: names that start and end with a single underscore are reserved by enum and
cannot be used; all other attributes defined within an enumeration will become members of this enumeration, with the
exception of special methods (__str__ (),__add__ (), etc.) and descriptors (methods are also descriptors).

YERE ARRIECEE X T _new__ () RS __init__ () HPAHE GRS HR I (AT £ it Ak e
Fik. BER B Planet .
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8.13.10 Restricted subclassing of enumerations

Subclassing an enumeration is allowed only if the enumeration does not define any members. So this is forbidden:

>>> class MoreColor (Color) :
PINK = 17

Traceback (most recent call last):

TypeError: Cannot extend enumerations

2 AV FE I A

>>> class Foo (Enum) :
def some_behavior (self):
pass

>>> class Bar (Foo):
HAPPY = 1
SAD = 2

ST A SCT IR MR & T E0d SR AL 5 S Bl i B2 E SR AN R AN . eSS — T3, SRvRE— 4
Mezis 2 i) e SRl AT R A B . (S 7R Bl OrderedEnum )

8.13.11 #i#&
MO n] AR 77 S S

>>> from test.test_enum import Fruit

>>> from pickle import dumps, loads

>>> Fruit.TOMATO is loads (dumps (Fruit.TOMATO))
True

AR B LR REIE I - TP AR ) foe s 2 0 P 3L, PO RV BORE AT A IZ SR
FA

fHi(El: {5 pickle PRUUA 4 AT DATS (E IS B TR HABE AR B2 .

WML E L reduce_ex_ () WX Enum B BHE/ 67 st T B 2

8.13.12 O API

Enum RJ@ T ARG, B4R T AN APL

>>> Animal = Enum('Animal', 'ANT BEE CAT DOG'")

>>> Animal

<enum 'Animal'>

>>> Animal.ANT

<Animal.ANT: 1>

>>> Animal.ANT.value

1

>>> list (Animal)

[<Animal.ANT: 1>, <Animal.BEE: 2>, <Animal.CAT: 3>, <Animal.DOG: 4>]
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% APL Y £ R F namedtuple. W Enum S —DSERMARI AR

B ASERMAS R R AR KR BRI SR AR . BFRFS. SAEXT 2 JTe4m
A, s AFRENER B (Pl ) o S5 ARSI AS 0] DU MO BRE s A ge T £ F 3l DA 1
FRUGE R EORE (1 start SIS EARMNEIGE) . REMEZ—NRAE B Enum (9#25. HA)1E
i, PALEX) Animal AOIRIEESE0 T

>>> class Animal (Enum) :
ANT 1
BEE
CAT
DOG

2
3
4

BRIAPA 1 TMTPA O MR AR BB I INAE T 0 B9A/R(EN False, (HETAHCER AN YORIEN True.
B D AEtE AP QUEAYAAE ] RE A RURRAT, DRI DA 0 Wi 14 5 BR324t A2 )2 A R A
R A (BN, ARG A R T2 s B ] ik, 7E TronPython 8 Jython AR W] fES A
BOR) . fRedpidR AR eI, R R

’>>> Animal = Enum('Animal', 'ANT BEE CAT DOG', module=__name__ )
e AR module, H Enum JoyAffE 2 MR M, B Enum GV TTRERE . O TIERTIR
REFERIES, B

i) pickle YhSURAS 4 FE L5 LR AT qualname_ @& AFs & (7 & PAE pickle RENS 3% I 4H
B2, Bilan, RO T 2 RERER) SomeData 25

>>> Animal = Enum('Animal', 'ANT BEE CAT DOG', gqualname='SomeData.Animal')
SEREIN 244
Enum(value='NewEnumName', names=<...>, *, module='...', qualname='...',6 type=<mixed-

—in class>, start=1)

fi FFBOHT Enum JERFC5 N HA PRI .
names Enum (¥l 57 . XA AR — ARG S 0 PR CRIGIERF N 1, BRARSTHE):

"RED GREEN BLUE' | 'RED,GREEN,BLUE' | 'RED, GREEN, BLUE' ‘

oA BRI S A G

’['RED', "GREEN', 'BLUE'] ‘

Bt~ (R, ) AR

’[('CYAN', 4), ('MAGENTA', 5), ('YELLOW', 6)] ‘

o — MR

’{'CHARTREUSE': 7, 'SEA_GREEN': 11, 'ROSEMARY': 42} ‘

module Jf Enum 2 e il £ 75 .
qualname 37 Enum ZS7ERIH A5 BARAT B
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type ZAIAKT Enum 28127,
start 4 H L A FRIN S A R G 50E .
3.5 WS N T start JB S

8.13.13 kAR B

IntEnum

R BER) 25— A M Enum RN IR int B)—A>T2K. ITntEnum BN G AT S BAWETILES wdy i, AIH
I BB AT DA B AT UG

>>> from enum import IntEnum
>>> class Shape (IntEnum) :
CIRCLE = 1
SQUARE = 2

>>> class Request (IntEnum) :
POST = 1
GET = 2

>>> Shape == 1

False

>>> Shape.CIRCLE ==

True

>>> Shape.CIRCLE == Request.POST
True

Rk, BRI SR Enum BT HR:

>>> class Shape (IntEnum) :
CIRCLE = 1
SQUARE 2

>>> class Color (Enum) :
RED = 1
GREEN = 2

>>> Shape.CIRCLE == Color.RED
False

Tnt Enum {EAEHATT T 4T AR AR U I — RSB 5

>>> int (Shape.CIRCLE)

1

>>> ['a', 'b', 'c'][Shape.CIRCLE]
lbl

>>> [1 for i in range (Shape.SQUARE) ]
[0, 1]

IntFlag

FFRAL R — A Enum IAS P Tntrlag AREEET int 1, ANREZALET TntFlag BT s 844
(&, I, N ~) TG HEERAR N IntFrlag B F . WR, IEWAREMN, ncrlag WG RREEint
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W T2, FERELEATATM ] int W& . TneFlag 15 AT I8 F 0035 55 DA A 1 A 32 B 30 5 S 3 2k
FIntFlag BR G,

3.6 BGHTINA.
Al IntFlag 25:

>>> from enum import IntFlag
>>> class Perm(IntFlag):

R =4
W = 2
X =1
>>> Perm.R | Perm.W

<Perm.R|W: 6>

>>> Perm.R + Perm.W

6

>>> RW = Perm.R | Perm.W
>>> Perm.R in RW

True

X AL AR ] AUEA T A4

>>> class Perm(IntFlag):

R =4
W = 2
X =1
RWX = 7

>>> Perm.RWX

<Perm.RWX: 7>
>>> ~Perm.RWX
<Perm.-8: -8>

IntFlag flEnum )5 — A EEXGIET WERBEA REARMIAR (28 0), WHAMA/RE N False:

>>> Perm.R & Perm.X
<Perm.0: 0>

>>> bool (Perm.R & Perm.X)
False

HTIntriag AR E int T3S, BN DA E A E:

>>> Perm.X | 8
<Perm.8|X: 9>

*Iill..\

B —MEMRFlag. HIntFlag KL, Flag WAL ALGEEA &, L~ ~) #THG, Sintrlag
RERENAT G EFlag M s ine PEATHEGE . BRTAE A EM, HfEFEMHauto
PEREVATELEF L ag Pkl 2 R (H..

3.6 JUBTINA.
HIntrlag B2, WRFlag WAKEMHEGSEBQEA BCELTENR, WHAA/RENFalse:

>>> from enum import Flag, auto
>>> class Color (Flag):

(continues on next page)
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(R —H)

RED = auto()
BLUE = auto()
GREEN = auto ()

>>> Color.RED & Color.GREEN
<Color.0: 0>

>>> bool (Color.RED & Color.GREEN)
False

BSOS IELI. 240 3Ty (1,2, 4,8, -+), TECRR A AL 00 TG SRR 1

>>> class Color (Flag):
RED = auto()
BLUE = auto()
GREEN = auto ()
WHITE = RED | BLUE | GREEN

>>> Color.WHITE
<Color.WHITE: 7>

Xt ['no flags set | Z& {4 1E — 44 PR AN S seAE HoA AR fH:

>>> class Color (Flag):
BLACK = 0
RED = auto ()
BLUE = auto ()
GREEN = auto ()

>>> Color.BLACK
<Color.BLACK: 0>

>>> bool (Color.BLACK)
False

) XFREEHACHS, SRAMERE M Enum fMFlag, RN IntEnum MIntFlag $TRE T ALAS I FLETE L
295E (PIe] ARV BEECHAT LR, IR IS B0 AT A i 18 45 HMBIE RAGKCEE ) o IntEnum M IntFlag H)
ﬁ?ﬁ%é‘lﬂﬁﬁﬂifﬂnum MElag TN ES G, A HHE ORI R, B0 5HA R G AT
HARAE .

HithEm
B Int Enum Zenum BEERAY—5), (HEMSL SCBB A 27 5

class IntEnum(int, Enum) :
pass

X HLHR 1A E SCRIRIIRAERCEE s Bl— MR G T str MiAJgint § StrEnum,

JLEHLI -
L Y7 R Eznum b, FEREEFA ARG R BB BT Enum AR B 201, WPA_EIntEnum 51T BT
INo

2. BEREnum W DIIAERRBA G, Al — BARIRG TEIINZERY, WA 1R A5 A Y 2R R,
WnAE BT E) R ine . SRR E HI T OUAS IO IR AR 1852 7 — BRI int st r BIREG
%,
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3. MIRA T BRI, value BIES RRE THZEMNA A S, (HENTIRREO H RSP R BN,

4. %-style formatting: %os il %or =3 HIEH Enum 284 __str_ () fl __repr__ (); FHAWHE BlinEr
IntEnum ) %i 5, %oh) 23 K508 BBV R % I RTG53

5. # XA FAF R FWAE, str. format () Mformat () ¥ HRAGRMEY _ format_ (). MMHEF
BEnum B str () Brepr (), WEHH s 5 r #XR5.

8.13.14 HBH =B

HIREnum, IntEnum, IntFlag MlFlag W AT B G RLZHN YR, (HENMCEE SRS, XERA -8R
[ RBUM2ER TS, EATRT AR ER O, 50N BFT RIS % R B

A {E

TEVFZ Y 375 T AT R DA LR fER AT 4 . A LA SUAT ATE SRR 2R ) ] B 25 -
s i auto WSEBIERE
» i object WISEBIVENE
o A VER AT (E
o [EHICHNEREIF A E X __new__ O PA—A>int fEREAIZICA

(L %gg1@~ﬁﬁ%%ﬂﬁ%ﬁ?ﬁ%ﬁ%ﬁi%, FEELNRERSURAN . % B el HE e B 5 TS e B He A
UGB PR R L

FERARVEFATFI T, AR M fit— A repr () IF HERH LR (REER) (A

>>> class NoValue (Enum) :
def _ _repr__ (self):
return '< . >' % (self. class_ . name_ , self.name)

M auto

i auto Hil kX

>>> class Color (NoValue) :
RED = auto()
BLUE = auto()
GREEN = auto ()

>>> Color.GREEN
<Color.GREEN>

{#f object

i object WIEUIT:
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>>> class Color (NoValue) :
RED = object ()
GREEN = object ()
BLUE = object ()

>>> Color.GREEN
<Color.GREEN>

fiE R 1 S 7R

T AR M ER AT

>>> class Color (NoValue) :

RED = 'stop'
GREEN = 'go'
BLUE = 'too fast!'

>>> Color.GREEN
<Color.GREEN>
>>> Color.GREEN.value

lgov

EABEENH __new__()

EH BH3% S __new__ () BIERANT:

>>> class AutoNumber (NoValue) :
def _ new__ (cls):

value = len(cls._ _members_ ) + 1
obj = object.__new__ (cls)
obj._value_ = value

return obj

>>> class Color (AutoNumber) :
RED = ()
GREEN = ()
BLUE = ()

>>> Color.GREEN
<Color.GREEN>

>>> Color.GREEN.value
2

fiE): ARE LT __new__ () NWELAEAE Enum W GUBRIBEGE; BEJS € K8 Enum (1 __new__ ()
B, 2Ir kAR08 S BT R A I A

OrderedEnum

—EFAE, EARRET IntEnum, HILGREF T IER I Enum AR (BT 5 AT LA )
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>>> class OrderedEnum (Enum) :
def _ _ge_ (self, other):
if self. class__ is other._ class_
return self.value >= other.value
return NotImplemented
def _ gt__ (self, other):
if self. class_ is other. class
return self.value > other.value
return NotImplemented
def _ le_ (self, other):
if self. class_ is other. class_
return self.value <= other.value
return NotImplemented
def _ 1t_ (self, other):
if self. class__ is other._ class_
return self.value < other.value
return NotImplemented

>>> class Grade (OrderedEnum) :

A =5
B =

c =3
D =2
F =1

>>> Grade.C < Grade.A
True

DuplicateFreeEnum

2R S 0 R4 B 44 PR U5 | e i i AN i i 44 -

>>> class DuplicateFreeEnum (Enum) :
def _ _init__ (self, *args):

cls = self. class_
if any(self.value == e.value for e in cls):
a = self.name
e = cls(self.value) .name
raise ValueError (
"aliases not allowed in DuplicateFreeEnum: Sr ——> %r"
% (a, e))

>>> class Color (DuplicateFreeEnum) :

RED = 1

GREEN = 2
BLUE = 3
GRENE = 2

Traceback (most recent call last):

ValueError: aliases not allowed in DuplicateFreeEnum: 'GRENE' --> 'GREEN'

) X ABIF3E T 1284 Enum S8 el ik 2R 85 1 51044 DA HABAT Ry . SR AR S il el As R AR B4
WA AR unique () ZE004%.
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Planet

WREXT _new__ () Bi__init_ () WIS R ECRF AL 25X 28 )5 ¥k

>>> class Planet (Enum) :

MERCURY = (3.303e+23, 2.4397e6)

VENUS = (4.869%9e+24, 6.0518e6)

EARTH = (5.976e+24, 6.37814e6)

MARS = (6.421e+23, 3.3972e6)

JUPITER = (1.9e+27, 7.1492e7)

SATURN = (5.688e+26, 6.0268e7)

URANUS = (8.686e+25, 2.5559%e7)

NEPTUNE = (1.024e+26, 2.4746e7)

def _ init__ (self, mass, radius):
self.mass = mass # in kilograms
self.radius = radius # in meters

@property

def surface_gravity(self):
# universal gravitational constant (m3 kg-1 s-2)
G = 6.67300E-11
return G * self.mass / (self.radius * self.radius)

>>> Planet.EARTH.value
(5.976e+24, 6378140.0)

>>> Planet.EARTH.surface_gravity
9.802652743337129

8.13.15 EMBHFHMAXFI ?
MR AT [ 5 T, BRI A RO LSl (LR AT .

Bragss

The EnumMeta metaclass is responsible for providing the __contains__ (), dir__ (), __iter__ () and
other methods that allow one to do things with an Enum class that fail on a typical class, such as list(Color) or some_var
in Color. EnumMet a is responsible for ensuring that various other methods on the final Enum class are correct (such as
__new__ (), getnewargs__ (), str__ () and __repr__ ()).

B G (Bsefl)

SRR B S A R R B BB 4 . EnumMeta SRR Enum 28A% B IR AT A d s A,
IREHERT I — D EE Y __new__ (), e R [T Y 80 SE IR AR RAS 2 FESE BB BN &R

HAHER
%45 _ _dunder__ ZFR

_ members__ f&—> OrderedDict, H member_namemember FFHAHN. B REL EAH.

WERAGE T __new__ (), EUAOIEIFREIZI G HVIBGE R AR _value WE—MRIEFH .
— BT AR S M E A S P
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Y _sunder_ &R

* _name_ - AR

* _value_ - B MME; WDATE __new__ HXHE /BK

* _missing_ — MORZBIEAMER PO ARG AT 2k

* _order_ — JiJF* Python 2/3 HCAS AR LR BT — 8 (S&JEME, TESReIENR S R)

e _generate_next_value_ — fl T Functional APl 3381k aut o AN RARBGE M E; PIWrE 3k
3.6 G _missing_, _order_,_generate_next_value_

FCHER) Python 2 / Python 3 (Y (RFS RIS _order_ Y. EAF 5 MO SR ORI R, AR
Wi R IR 5 % 5

>>> class Color (Enum) :
_order_ = 'RED GREEN BLUE'
RED = 1
BLUE = 3
GREEN = 2

Traceback (most recent call last):

TypeError: member order does not match _order_

ffiE): £ Python 2 fUif _order_ JEMERANY, B UBFERICRZ BIE E XK.

Enum R GEE

Enum W2 HEnum 2556, —AiEd EnumClass .member LK. FE4RE R 0L N e E
il EnumClass.member .member LXK, (HARLRIA N XM, B TREJC I, o3& BRikE
R R R Enum B DASMNPIXT S (X 2 i 5 W A 4 KRB A FRIK o5 — N Bl ) -

>>> class FieldTypes (Enum) :

name = 0
value = 1
size = 2

>>> FieldTypes.value.size
<FieldTypes.size: 2>

>>> FieldTypes.size.value
2

3.5 5.

Enum HFE AN MHRE

RAE TAREnum KA (BlNint, str %) BEnum FARHLINE AR HINPORE; EHMER T, Frf
I GHRRROR N True. BRI A E S Enum A7 RO T BUARIE, TETEVRRYZE IR AR AUS:

def _ bool__ (self):
return bool (self.value)
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Enum K2 XPORIE N True,

TR AR Enum 3

WA AR Enum TIESIN T RSNk, W LB i Planer 2e—1, X BT ERHAEXT N RS Tdir () W
R, ERXPERATI A 2 B

>>> dir (Planet)

['EARTH', 'JUPITER', 'MARS', 'MERCURY', 'NEPTUNE', 'SATURN', 'URANUS', 'VENUS', '_
—~class_ ', '__doc__ ', '__members_ ', '_ _module_ ']

>>> dir (Planet.EARTH)

['"__class__ ', '__doc__', '_module__', 'name', 'surface_gravity', 'value']

HE Flag MG

W2 Flag Jl ARG R4, Wrepr () KA BTG B a4 ROBARAIE P B A B dy &4 AR &

>>> class Color (Flag):
RED = auto ()
GREEN = auto ()
BLUE = auto()
MAGENTA = RED | BLUE
YELLOW = RED | GREEN
CYAN = GREEN | BLUE

>>> Color (3) # named combination

<Color.YELLOW: 3>
>>> Color (7) # not named combination

<Color.CYAN|MAGENTA |BLUE | YELLOW | GREEN |RED: 7>
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CHAPTER 9

BEHEH SIS

AT AP AL 5 H N EA A 0 R BRIV EARE 2R 8L . numbers BiuE SCT R RS )2 IR &5
m?fﬂmmﬁﬁﬂ@ﬁﬁﬁﬁﬂﬁﬁ%%ﬁﬁ?@ﬁo%dmﬂﬁﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ%+ﬁﬂﬁ
RSN o

AREE AL DA A SO -

9.1 numbers — ¥ K3

PCHRS:  Lib/numbers.py

numbers FLH (PEP 3141) 5@ LT $v 4 28 & ZIREEH, KB goe LT HE2H4E, s e X
RBVERA AT S A o
class numbers.Number

BT (2 U H I BT o SRR P IA B0 R R R BT T R 90 U, U] “isinstance(x,

Number)“,

9.1.1 YFHERX

class numbers.Complex
WETER B complex BT RIR TR EMERZHERME. XEEER: BfhFEcomplex flbool,
real, imag. +. —. *. /. abs (). conjugate (). ==fl =, JTAHIFH, - fl '=, A2MEHN.

real

CHE SN EER P2 E R G T
imag

EiiE NG TN 3 E e b)s 3 S

abstractmethod conjugate ()
AR, REIPEEE. I (1+37) .conjugate () == (1-33).
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class numbers.Real

X T Complex, Real AT HASEEA BEFATIOHAE.

fRIBARIYL, BT BbE float, math.trunc(). round(). math.floor (). math.ceil ().
divmod (). //. %. <, <=, >, fll >=,

SERRIREERA S Hf complex (). real. imag fllconjugate ().

class numbers.Rational

FHBReal M Anumerator flldenominator PWFHEYE, XWFIEMEN ZJE T &AW . A
i, XERAZFrloat (),

numerator

iz

denominator

Tz

class numbers.Integral
FHARational il F¥ALEint, BRIA X FFfloat (). numerator fldenominator, FE ** F
MNMBITERMCRR AR IR << >>0 60~ |~

9.1.2 EBEOIE.

SEHE T B R A S B AR S T A I RE DR . 24X PN R R 9 s e, X i 22 7 2 R
Wb . BN, ffractions.Fraction SEi¥lhash () UWIR:

def _ hash_ (self):

if self.denominator == 1:
# Get integers right.
return hash (self.numerator)

# Expensive check, but definitely correct.

if self == float (self):
return hash (float (self))

else:
# Use tuple's hash to avoid a high collision rate on
# simple fractions.
return hash ((self.numerator, self.denominator))

MAES# =8 ABC

8K, XHA W2 RN ABC, WA A 28 ke B/ D 2 O ARTT A AN e Complex
FReal HfI A “MyFoo*:

class MyFoo (Complex) :
MyFoo.register (Real)

SRFHER

T ELHRE, B, REHAERAIEE 2 — MEE MBS PR S, B2 U e it iy
EHRBGERX AN PATEAE. W T FERIntegral, EXEWE __add__ () fl _radd__ () UAHINF I =0E
e
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class MyIntegral (Integral):

def _ add_ (self, other):
if isinstance (other, MyIntegral):
return do_my_adding_stuff (self, other)
elif isinstance (other, OtherTypeIKnowAbout) :
return do_my_other_adding_stuff (self, other)
else:
return NotImplemented

def _ radd__ (self, other):
if isinstance (other, MyIntegral):
return do_my_adding_stuff (other, self)
elif isinstance (other, OtherTypeIKnowAbout) :
return do_my_other_adding_stuff (other, self)
elif isinstance (other, Integral):
return int (other) + int (self)
elif isinstance (other, Real):
return float (other) + float (self)
elif isinstance (other, Complex) :
return complex (other) + complex(self)
else:
return NotImplemented

There are 5 different cases for a mixed-type operation on subclasses of CompIlex. I’ 1l refer to all of the above code that
doesn’ trefer to MyIntegral and OtherTypeIKnowAbout as [boilerplate ] . a will be an instance of A, which
isa subtype of Complex(a : A <: Complex),andb : B <: Complex.I’ llconsidera + b:

L s & e SN “b“ 1) __add__ (), — VAR )8,

20 MR A BRI AR R, 'E%%i!ili%ﬁ\)%? _ H’J{E A7 Bkt B EXT~/\EM
FHER) __radd__ (), ﬁtﬁ*ﬁ%&ﬁfzﬁP/ﬂﬁ?_ __ () WNotImplemented . (B# A T[HE
SEARSEI __add_ () o>

3. #EABIW __radd__ () . WIRERINa, —VIENEEA A,

4 WIS E@JWL AT 2 I T DA, PRk LA R 98
5. WIHLE <: A, PythonfF A.__add__ Z A%t B.__radd__ . BCRA{TAHY, i A MRS
[, BT DAFE 64 Comp 1 ex AL BIALFRIHE S0

R A <: Complex flB <: Real /ﬁ% LEATA BE R, RS 4L BB RN E R complex , I H
RS radd_ (), Hittatb == b+a.

H TR — BRI R o A+ AR AR, T DARE SC—E B Rl RI— AN AL i S O S i S Bl 4
s, Bltn, i fractions.Fraction YR

def _operator_fallbacks (monomorphic_operator, fallback_operator):
def forward(a, b):

if isinstance (b, (int, Fraction)):
return monomorphic_operator (a, b)

elif isinstance (b, float):
return fallback_operator (float (a), b)

elif isinstance (b, complex):
return fallback_operator (complex(a), b)

else:
return NotImplemented
forward. name = '__ ' + fallback_operator. name  + ' '
forward._ doc__ = monomorphic_operator._ doc_

(continues on next page)
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(R —H)

def reverse(b, a):
if isinstance(a, Rational):
# Includes ints.
return monomorphic_operator(a, b)
elif isinstance (a, numbers.Real):
return fallback_operator (float (a), float (b))
elif isinstance(a, numbers.Complex) :

return fallback_operator (complex(a), complex (b))
else:
return NotImplemented
reverse. name__ = '__r' 4+ fallback_operator. name__ + '__'

reverse._ doc__ = monomorphic_operator. doc

return forward, reverse

def _add(a, b):
"nig 4+ pnrnre
return Fraction (a.numerator * b.denominator +
b.numerator * a.denominator,
a.denominator * b.denominator)

add

J— —

__radd__ = _operator_fallbacks(_add, operator.add)

# ...

9.2 math —¥ % F %

This module is always available. It provides access to the mathematical functions defined by the C standard.

X LR BONIE T EZEG WRARTEEOTREZR, W cmat h B 4[R2 BRI K5 SCRAT S S B ek X
DIFEE, KA TREBOTREHAEEREA KRR 2o ) S . 58— RaimAe— 1
EAE RALITIF A RE 08 TE 5 Hb 1 I 3 1% 126 25 X S8 pR AR S A S 8, R i ™ AR S A
GRHARAL T DU R BRAES A WG, 75 A 2R ] {82 R s R

9.2.1 HiIBERTEH

math.ceil (x)
IR [E x B BB, BIOR T ECE ST x Wi/ MR IR x RN R, W x.__ceil (), &[]
—A~Integral FEHH.

math.copysign (x, y)
WA —AET x BAERHMEA y A5 00 R TSRS ENFS b, copysign (1.0, -0.0)
W&\l -1.0.

math. fabs (x)
R[] x {2 XHE

math.factorial (x)
Return x factorial. Raises ValueError if x is not integral or is negative.
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math.floor (x)
R[] x i RO, NTEEET x MR R x R RIE R, ML x.__floor__ () , BN
IR\ Integral {H.

math. fmod (x, y)
R fmod (%, y) , HFH CEE L. WEE, Python Rk x & v AlREALIRBIAMHEIZER . Chx
WM HPE fmod (x, v) 584 (b BIHRKEE) FT x - nxy PR, B RR
H5 x HEFAFZF/NT abs (v) BIIEE. Python [ x & v iREIHTA y A5 M45E, I HATREARRETE
AT S BN, fmod (-1e-100, 1e100) /& -1e-100, {H Python i) ~1e-100 % 1e100
LR E 1e100-1e-100 , BEARRETEEFTIN AR LL, H HBCE S AR 1100 o T4 E
B, BRErmod () FEME VRSB 2 | 1E, 1 Python [ x & v FEM IR AT J& 11k

math. frexp (x)
R[] x ()RR BRI R E AT “(m, ) m @2 — PR EE, e 2 — PR, B x == m * 2%*e . I
Hx A%, WiklE (0.0, 0) , BWERE 0.5 <= abs(m) < 1. X TARFAE L 408" FF
B NN o

math . £sum (iterable)

AR [ ARSI R A BRER 2 T AT 2 M Al A R 4 K

>>> sum([.1, .1, .1, .1, .1, .1, .1, .1, .1, .11)
0.9999999999999999

>>> fsum([.1, .1, .1, .1, .1, .1, .1, .1, .1, .11])
1.0

ZRIRRYHER PEI T TEEE-754 FORGREAI & ARG F A SRS Bl . 7484 Windows A,
JIR)Z C R ks EEAS I, I HA W AT RE S R RIFITNGY , SECEAE R ARA R KM .

B RS HE PR S, L ASPN cookbook recipes for accurate floating point summation,

math.ged (a, b)
RV a F1 b B A LE. IR a 50 b 2 —IEZF, W ged(a, b) BYEZRER BT a 1 b HFK
IE#H. gcd (0, 0) &[0,

3.5 OB

math.isclose (a, b, *, rel_tol=1e-09, abs_tol=0.0)

*r a Fl b EIE A MR True, HIIRM False,
R 20 7 B 28 XA O A 2200 5 AR R BOA e Y

rel_tol JEMIXT 25— a 1 b Z B SRiF I i RZE(E, AIXTT a 30 b iR RAXHME . BN, ZkE
5%M%E 2, Witk rel_tol=0.05 . BRIARZERN 1e-09, FPRPMEFER L 9 7 TSR ECF M AT
rel_tol I KT2E,

abs_tol Jef/NEX R FE— X THGIE B HLEARG M . abs_tol WM /DN,

W WA AR Rk, 45 B abs (a-b) <= max(rel_tol * max(abs(a), abs (b)),
abs_tol) .

IEEE 754 $5R(H NaN , inf il —inf $FRYE [EEE UWALEE. HAAORYE, NaN APEA R H i
fE, fffFNaN . inf Ml -inf ABOAAEIEAC.

3.5 HUHT A
hz%:
PEP 485 — T L {RUAH 45 1) R 4L

math.isfinite (x)

SR x BEAZIEF R BAGE NaN, R [E] True , {0LR[E False o (FEE 0.0 BOAN AR
3.2 BB
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math.isinf (x)

AR x RIES R TEs Kk, WERE True , FHNR[E] False o

math.isnan (x)
W x & NaN (RNE2H0F), WERE] True , FHNERE] False o

math.ldexp (x, i)

B x x(2x*%i) o XEAR FRREfrexp () WCREL
math.modf (x)

R[] x B /INERIEE R 43 o A5 SRR A x IIAF ST L2 7 S 4L
math.trunc (x)

R Real {H x #Wr N Integral (EEEEH). I x.__trunc_ ().

W frexp () flmodrf () HASENMM CEMREC R AR FAEE: BATRHBEASHOT R —XHE,
MA@ [HHES] REEAIE AR EZ%5 (Python R A IXFERIATY) .

tFceil (), floor () Ffimodf () HEEL, WEHE ﬁﬁﬁ/@%ﬁﬂﬁ{? ﬁéﬁﬁﬁmﬁﬁ%ﬁz Python T S EGE AN
#ALE 53 MiAEE (P4 C double BAUAH] ) , FEXFPEDL R, (LA07% 4 x 5 abs (x) >= 2**52 R
ZERANY G

)

9.2.2 FERBSHBRLN

math.exp (x)
Return e* *x.

math.expml (x)
Returne**x - 1. For small floats x, the subtraction in exp (x) - 1 canresultin a significant loss of precision;
the expm1 () function provides a way to compute this quantity to full precision:

>>> from math import exp, expml

>>> exp(le-5) - 1 # gives result accurate to 11 places
1.0000050000069649e-05
>>> expml (1e-5) # result accurate to full precision

1.0000050000166668e—-05

3.2 BUHTMA.

math.log (x[, base] )
EH— 24, JBIEIxEI’JE%XT@I (A e)o
1 [H]

R ASSEL, EW base IR x , 1188 log (x) /log (base) .

math.loglp (x)
R[] 1+x (base e) (4 FARXIHL . AR THEE ) x kil 7 (T 545

math. log2( )
IR[E] x DA 2 REHIRTEL. X E I 1og (x, 2) HHER.

3.3 JUB A
h=%:
int.bit_length () RIFIFR IHEFEEIFOMVE, NMIFEFSMESE.

math.loglO (x)
IR0 x FEA 10 T8, XE R L Log (x, 10) BEUER.

math.pow (x, y)
FrR I x B y UCR . FRRNG DU AT REREDE CO9 ARtfERIFfSR’ Fl. #5512, pow (1.0, x) Ml pow (x
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0.0) BJgiklEl 1.0, BPEE x j2Zal NaN. Q2R x #l y #@ AR, < 208, v A2BEORB24 pow (%,
y) BAREXN, HHE| Ak valueError .,

SWNER ** 2R, math.pow () ¥HBEHEAG N float KB, (] ** BNERpow () B
KA RS Y B HGR

math.sqgrt (x)
IR x @ IAR .

9.23 =AEH

math.acos (x)

PABIVEE Ry AR 1] x () S 442 5% AH -
math.asin (x)

PABIVEE A B ] x 1 SE 5% A
math.atan (x)

PABICEE Sy B2k 1] x 4 S IE VI -

math.atan2 (y, x)
PATREE A BRIl atan (y / x) o GER2AE -pi Ml pi ZMH. MJESEIS (x, y) BPFHIREHX
AESIE X BIEL. atan2 () WSS A A SHOZR A, BRI nT AT A B R IR 4
F. B, atan (1) flatan2 (1, 1) #@pi/4, fHatan2 (-1, -1) & -3*pi/4.

math.cos (x)

AR 0] x HREE R AR -

math.hypot (x, y)
REIGOLRETERL, sart (x*x + y*y) o ERMEREIN (x, v) BmERE.

math.sin (x)

AR 0] x HIEE R IERZ A -

math.tan (x)

AR o] x HREE R IE A -

9.24 fERR

math.degrees (x)

REFAIIE x IR 1 LR

math.radians (x)

FEAIE x MR RN -

9.2.5 WHEFH
AU R 8 ke 22 XU sty £ A 5 Ak = A R A T A4

math.acosh (x)

AR ] x {8 SOBUH A L AR o

math.asinh (x)

AR [0 x {4 SR IE S AR .

math.atanh (x)
1R8] x {1 SOBCHR 1EYE
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math.cosh (x)

R[] x FORLHE 42 %0

math.sinh (x)

AR ] x FRLH IE5ZE .

math.tanh (x)
R[] x R TEIE .

9.2.6 ¥5FkEHE L

math.erf (x)
& 8] x Abf error function ,

ert () WETHTIHREGEGOT %L, W0 ZPURE S 1

def phi (x):
"Cumulative distribution function for the standard normal distribution'’
return (1.0 + erf(x / sqrt(2.0))) / 2.0

3.2 BTN

math.erfec (x)
R IA] x AP HAMRZE R, HAME R BN 1.0 - erf (x) . THT x WRME, MEFEIE—
S8/ AR R
3.2 OB A

math.gamma (x)

AR [ x AR A (1 bR AH
3.2 OB

math.lgamma (x)

3% ] Gamma pRECTE x 4 0HE E SRNTER .
3.2 OB A

927 EE

math.pi
The mathematical constant ;t = 3.141592 -+, to available precision.

math.e
The mathematical constant e = 2.718281 -, to available precision.

math.tau
The mathematical constant T = 6.283185 -+, to available precision. Tau is a circle constant equal to 27, the ratio of
acircle’ s circumference to its radius. To learn more about Tau, check out Vi Hart’ s video Pi is (still) Wrong,
and start celebrating Tau day by eating twice as much pie!

3.6 BUFTIA.

math.inf

FRIELSGE K. P FRILEK, M —math.inf o) 24T “foat( [inf] ) ki .
3.5 HUHTIA.
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math.nan

VR “IEBE” (NaN) fH. #H24T float ('nan') .
3.5 BT

CPython implementation detail: = i 56345 LT £ © Mook e B R M40 4E 88 Berks il T 0/
SHAETE 245 O 250G C99 FRUEMIIN SR Fo MBI SLIRFT | K valueError AT JO8HRAE, 41 sqrt (-1.0) 5
10g(0.0) (Hrr C99 P F # UK H LA EMR S 8B ) , floverflowError FF s HIEER (Fln,
exp (1000.0) ). BRAE—NEEZANHASEGE NaN, FHNR S FREAT R EGR [F] NaN; FEXRMEDL T, K
ZHRFCR R Bl —A4~ NaN, {H2 (FRGEAE C99 fH4F F) X ANFLNA —Lefl 4k, fihl pow (float ("nan'),
0.0) B hypot (float ('nan'), float ('inf')) .

W, Python A3 NaN H5##HER NaN X /-F13k , I H 23 NaN (47 AR 6 . LY 1T kx5
A NaN WhEFER) .

hz%:
cmath B X BAR 2 R B0 2 BURUAR

9.3 cmath —XFERBIMFHE

This module is always available. It provides access to mathematical functions for complex numbers. The functions in
this module accept integers, floating-point numbers or complex numbers as arguments. They will also accept any Python
object that has eithera ___complex__ () ora__float__ () method: these methods are used to convert the object
to a complex or floating-point number, respectively, and the function is then applied to the result of the conversion.

ME: AERAX T HRHS BRI R GRS -6 L, 3 R 5B B BE S R i) 7 I Ty
TFF S 0] R B ) — RS — e FEAR TR RS ZHF6 L, SR UL T 3C,

9.3.1 EREIRFIMBLIRRIFE IR

G 4B AL AR T & R LATTE N TRAF Gl Python S24Y z. X EMRTER %3k z. real Fl JE3F 2. imag,
Hoh) g

z == z.real + z.imag*1lj

AR 15 — BRI ik FEABAR T, — AR 2 R r RURGE A phi SR L. B r 2 M 2
g%ﬁ%ﬁﬂ%ﬁ%, AL phi 2 DATEE R BAOLRG , JEIPEERY , AIE XRS5 S5 2 i 2 Bl e A 1Y
.

N TR B BRSO T B A A AR S AR AR AT EL A A

cmath.phase (x)
Return the phase of x (also known as the argument of x), as a float. phase (x) isequivalenttomath.atan2 (x.
imag, x.real). Theresultliesin the range [-m, 7], and the branch cut for this operation lies along the negative
real axis, continuous from above. On systems with support for signed zeros (which includes most systems in current
use), this means that the sign of the result is the same as the sign of x . imag, even when x . imag is zero:

>>> phase (complex (-1.0, 0.0))
3.141592653589793
>>> phase (complex (-1.0, -0.0))
-3.141592653589793
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i) — AR B (M) TTRGE B R abs () THR. A M cmat h BEHEE BT T XA
Bl

cmath.polar (x)
FE AR bR R ] x (RSB F IR E— N (£, phi), @ x BEL, phif@ x AL . polar (x)
YT (abs(x), phase(x)).

cmath.rect (r, phi)
HIIARARERAY r A phi IRBIEE x. #H2X4F r * (math.cos(phi) + math.sin(phi)*17),

9.3.2 FERBSHERL

cmath.exp (x)
Return the exponential value e * *x.

cmath.log (x[, base] )
R[4 5E base {) x HIR L WIRBATLIE base, 1R8] x B [ ARXHL. M O B -o0 FEAE— B, Hi TR
Shhz BiEgE.

cmath.loglO (x)
BB RECH 10 1 x B3R B RA S 1og () MFBFER.

cmath.sqgrt (x)

R[] x BT R BEA S Log () MIRIMME .

9.3.3 =ZAERH

cmath.acos (x)
R x R IXBEEPAE S — DRGSR oo, MW RHIELLEM. Foh—4
Wi Sl -1 [ ZE SR -o0, M L TRITELEGEH o

cmath.asin (x)

R x P RIEE . B5acos () AR B S .

cmath.atan (x)
R x WRIEY]. BERAMA BT —MUE RN 15 AEH] cof, [MARFEEMN. H—ERE
JEHIAN 13 ] —oo3 , [ ZEHRFELAER,

cmath.cos (x)

R x AL

cmath.sin (x)

R[] x IR

cmath.tan (x)

iR [E] x fIEY].

9.3.4 ik iE

cmath.acosh (x)

AR [0] x B ARG . B — AT BUR T E S 1 E] oo [ 225, A BT RPSEREA

cmath.asinh (x)
RIE] x RO IESL . BT ES . — DA R 15 AR RE] cod. J1— AN E M
M =13 WZEREEEAEAE] —007 .
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cmath.atanh (x)
R x B RORHIEY) . BRI — SR E SN 1 RS co, MW NHFFLLERE. 71—
WrE S —1 FEJ R —oo, M _ETHIRFZEAERE.

cmath.cosh (x)

A x AR AR5 R R .

cmath.sinh (x)

AR ] x XU IE 52

cmath.tanh (x)
R[] o R TEIE .

9.3.5 A FHE

cmath.isfinite (x)
NS x SRR AR 2 A PR, WER M True, HWERMH] False,
3.2 UGBTI

cmath.isinf (x)

AOAE x B SEH e E R JCgY K, LR[E] True, HERE False,

cmath.isnan (x)

T x SR E A R 2 NaN, MR [ True , R[] False,

cmath.isclose (a, b, *, rel_tol=1e-09, abs_tol=0.0)
Fr a Al b M LR NER B] True, HNRE] False,

R 27 7 B 28 X AT A 2200 5 AR B oA e B Y

rel_tol JE MR 252 B a fl b Z [ SRR K2, HIXT a 5 b R RAaTE. B, 2
5%M%52, Witk rel_tol=0.05 . FRIAKZERN 1e-09, MRPMEFERL 9 i THEHIECF M AT
rel_tol WK T2,

abs_tol Jef/NEX R FE—X T HGEZW HLEARG M . abs_tol WM B/ NZE .,

ﬂﬂ%‘&ﬁ%bﬁi{$7 fFl%’H‘ZE abs (a-b) <= max(rel_tol * max(abs(a), abs (b)),
abs_tol) ,

IEEE 754 }§J/{H NaN , inf Fl —inf F#R%E IEEE SUNALEE, HARARDGE, NaN APEA N E ALl H Al
{H, f3FNaN . inf Ml -inf ACHEGEHT.

3.5 BCHTNA.
JUE-= &
PEP 485 —— - M3 {RUFH 45 17 bR X

936 F=

cmath.pi

Bermlon , A — R
cmath.e

Berwe , YEA—APFREL
cmath.tau

Berwioe, E—DF R

3.6 BUHTIA.
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cmath.inf

FIETEG K. M4 TF float ("inf'),
3.6 JRHTMA.

cmath.infj

HAFLHMIETST AR 2. 24T complex (0.0, float ('inf')),
3.6 BUHTHIA.

cmath.nan
P CIRCE (NaN) fif. HI24F float ("nan') .

3.6 HUHTIMA.

cmath.nanj
HA TR NaN B E 4. MM T complex (0.0, float('nan')).

3.6 BUBTINA.

YR, REBERE SH i ma ch AR BGREEAL, (R SE AR . $17a DI BEE ) J5 R 2 R A A 2
KRR, EERARNAE TN 4. ENTE nath. sqrt (-1) 51k FH, WAERE—EZ
Bl BiEHE, icmach & XWREBIRA LR Bl —NEE, REEEAFIR A — LR (EXFELT,
SEIN BB ) .

KT E R EATRISE S E RS . BTS2 R LB . R AT B
TR ZRBRBONATITE, G087 S . BT TR X TEE RN (RREA) mHkifrEk. x
T B H I IR (s B, AR ILA T RiF3%

hz%:

Kahan, W: Branch cuts for complex elementary functions; or, Much ado about nothing’ s sign bit. In Iserles, A., and
Powell, M. (eds.), The state of the art in numerical analysis. Clarendon Press (1987) pp165-211.

9.4 decimal —t+#HERNERER

JR%:  Lib/decimal.py

decimal BEHCR PR IER & AR+ UEHIPE AU RERME SR . BRI T £Float BRIBLASMNII LR :

* Decimal UMY “Beif 2 BT 5 AR BGIF s, B RA DR S 3 S N —— 1 541
WAL S NATHE AR B 2T AR — i8R . ——i A decimal AL A

o Decimal ${ W) RR @A . FIELZ R, 1.1 F1 2.2 SXAENLE ARSI —2E 7 S 8RR, 4 H
FUBE AR 1.1 + 2.2 WEERA TR 3 HE S8 IsRE R 52 3.3000000000000003,

o FEHPTE S IES B HARLEAE . KT decimal {758k, 0.1 + 0.1 + 0.1 - 0.3 AFHHETE,
T b ml7 g, 4504 5.5511151231257827e-017 . BERIEIL T, (HHP A IRZER T
i’%g%ﬂ@m%ﬁ@%, I HIRZER AW R, I, decimal B8 A HA ASHH S AR ASPE R & 11
KM H

o decimal BIHELE THRAIIMSE, 5 1.30 + 1.2022.50 . REREMZEAFRERA L. X215
MM IR TE. TR, “BRH U AR rE S . B, 1.3 * 1.2 4
H1.560M1.30 * 1.2045H 1.5600,

o SEETRECRR) T BERIPESEORE, decimal BEHCEAT ] AT SRR (BRIACK 28 i), FTRASERSE
AUTRR I —FER
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>>> from decimal import *

>>> getcontext () .prec = 6

>>> Decimal (1) / Decimal (7)

Decimal ('0.142857")

>>> getcontext () .prec = 28

>>> Decimal (1) / Decimal (7)

Decimal ('0.1428571428571428571428571429")

* HEHIAT decimal PF I BCHR AR O AR IR ESS LAY . AR N B SR A T I RE R —/ N
{H decimal BEERATF T ARMER I A T i« AT ZE ﬁf?mTMmé%*ﬁ?' BANE T, XA
E8 3o {6 S A PEL L AR AT AN B 8 R 5 Tl SR A T RS WA S AR 4 3T

o decimal #iH B 7ECHF “ToZE, KERRTCE AR IR B AR (ﬁﬂﬂ/’r\j@m/ EEAR) S AR SR
BAR”, —4iH decimal AU .

AR T A=A & s s decimal 30, AR B SCHIES

decimal U Z AT 4L . B AT, REFNIEEIAR . N TAEE R, RENA S AR EE . decimal
BUE M AEIEFIRERIA Infinity , —Infinity Ml NaN . ZARELX S -0 Fl +0 ©

BRI BN SCRIEEREEE . SARN . RS TR ES R AR DAL £ R A S R B
BRI, & AR 35 ROUND_CEILING . ROUND_DOWN . ROUND_FLOOR . ROUND_HALF _DOWN,
ROUND_HALF_EVEN . ROUND_HALF_UP ., ROUND_UP DA ROUND_05UP.

FE Rt AR I RE A RN ABFNTE, G5 RSgZAN, s ER, ik
MRS, PR {EE A Clamped . InvalidOperation . DivisionByZero ., Inexact .
Rounded . Subnormal . Overflow . Underflow PAMNFloatOperation .

MTAMES, %‘Bﬁg/\ﬁuﬂlg/\ﬁalﬁ)ﬂﬁﬂ% BEESH, HRERERN 1, , QIR BE B AR
R, M5 dRitr, FH P REER T2 mEE e,
W%

* IBM 138 BEF B AR IRIEHE A The General Decimal Arithmetic Specification,

9.4.1 BREAIIHE

1 7 decimal (1) 2 S0 AR, dliifgetcontext () BEMSHI_L T, HFAELBERSMRE. A
o B I B 5

>>> from decimal import *

>>> getcontext ()

Context (prec=28, rounding=ROUND_HALF_EVEN, Emin=-999999, Emax=999999,
capitals=1, clamp=0, flags=[], traps=[Overflow, DivisionByZero,
InvalidOperation])

>>> getcontext () .prec = 7 # Set a new precision

A DARE TR FAH . TR A Tl Decimal SEA o TR T T BRSBTS B S AEL
K545 . Decimal éﬁl%@?ﬁ%ﬁﬁk@ﬁ]ﬁﬂ NaN FR “dE8e7”, IEMAIAR Infinity Al -0

>>> getcontext () .prec = 28

>>> Decimal (10)

Decimal ('10")

>>> Decimal ('3.14")

Decimal ('3.14")

>>> Decimal (3.14)

Decimal ('3.140000000000000124344978758017532527446746826171875")

(continues on next page)
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(R —H)

>>> Decimal ((0, (3, 1, 4), —-2))

Decimal ('3.14")

>>> Decimal (str (2.0 ** 0.5))

Decimal ('1.4142135623730951")

>>> Decimal (2) ** Decimal ('0.5")

Decimal ('1.414213562373095048801688724")
>>> Decimal ('NaN'")

Decimal ('NaN"')

>>> Decimal ('-Infinity")

Decimal ('-Infinity")

R FloatOperation {5 S WK, M3 R &L B/ INECRIFE OB BANR A 8E R LR &5 | A i

>>> c = getcontext ()

>>> c.traps[FloatOperation] = True
>>> Decimal (3.14)

Traceback (most recent call last):

File "<stdin>", line 1, in <module>
decimal.FloatOperation: [<class 'decimal.FloatOperation'>]
>>> Decimal ('3.5") < 3.7
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
decimal.FloatOperation: [<class 'decimal.FloatOperation'>]

>>> Decimal ('3.5') == 3.5

True

3.3 fCHTA.

#r Decimal fy B ZLMEAL A AR ALE e . BT SORS FE RNy AMUTE AR 2 3530 () 43R
>>> getcontext () .prec = 6

>>> Decimal ('3.0")

Decimal ('3.0")

>>> Decimal ('3.1415926535")

Decimal ('3.1415926535")

>>> Decimal ('3.1415926535") + Decimal ('2.7182818285")
Decimal ('5.85987")

>>> getcontext () .rounding = ROUND_UP

>>> Decimal ('3.1415926535") + Decimal ('2.7182818285")
Decimal ('5.85988")

WAGEH T C AR N FRER ], WA iE—A> decimal 5| % TnvalidOoperation

>>> Decimal ("1e9999999999999999999")
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
decimal.InvalidOperation: [<class 'decimal.InvalidOperation'>]

3.3 R A,
Decimal 47 fEfREFHE-5 Python B HARTT L H.. PATT 2 — IV decimal 37 g4 R AT Hh XK ] :

>>> data = list (map(Decimal, '1.34 1.87 3.45 2.35 1.00 0.03 9.25".split()))
>>> max (data)

(
Decimal ('9.25")
>>> min (data)
Decimal ('0.03")

(continues on next page)
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(R —H)

>>> sorted (data)

[Decimal ('0.03'), Decimal('1.00'), Decimal('1.34"'"),
Decimal ('2.35'), Decimal('3.45'), Decimal('9.25")]
>>> sum(data)

Decimal ('19.29")

>>> a,b,c = datal[:3]

>>> str(a)

'1.34"

>>> float (a)

1.34

>>> round(a, 1)

Decimal ('1.3")

>>> int (a)

1

>>> a * 5

Decimal ('6.70")

>>> a * b

Decimal ('2.5058")

>>> c % a

Decimal ('0.77")

Decimal ('1.87"),

Decimal 3, 7] DA ] — 2554 sR %50

>>> getcontext () .prec = 28

>>> Decimal (2) .sqgrt ()

Decimal ('1.414213562373095048801688724")
>>> Decimal (1) .exp ()

Decimal ('2.718281828459045235360287471")
>>> Decimal ("10") .1n ()

Decimal ('2.302585092994045684017991455")
>>> Decimal ('10") .1ogl0 ()

Decimal ('1"'")

quantize () JrERECT & AN EIEFEE BT TR0 48 R 5 A B 181 1457 3010 5% 110 2 A P AR o
AW

>>> Decimal ('7.325") .quantize (Decimal('.01"), rounding=ROUND_DOWN)
Decimal ('7.32")

>>> Decimal ('7.325") .quantize (Decimal('1l."'), rounding=ROUND_UP)
Decimal ('8")

WM EFTR, getcontext () BREVIF2MHT LT SOF AR VF B E . XT3 A R K ZH0Y AR P 175K

T ) AR, A Context() #4 3% bR 30 € @ 25 B e W BER A A B A A MG S, W
Hsetcontext () FREL.

WRYEFRUE, decimal BERIRAL TSR T X BasicContext flExtendedContext . HiE X IH
REFAAE N, FANTFZIEPETE R

>>> myothercontext = Context (prec=60, rounding=ROUND_HALF_DOWN)

>>> setcontext (myothercontext)

>>> Decimal (1) / Decimal (7)

Decimal ('0.142857142857142857142857142857142857142857142857142857142857")

>>> ExtendedContext
Context (prec=9, rounding=ROUND_HALF_EVEN, Emin=-999999, Emax=999999,
capitals=1, clamp=0, flags=[], traps=[])

(continues on next page)
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(R —H)

>>> setcontext (ExtendedContext)
>>> Decimal (1) / Decimal (7)
Decimal ('0.142857143")

>>> Decimal (42) / Decimal (0)
Decimal ('Infinity'")

>>> setcontext (BasicContext)
>>> Decimal (42) / Decimal (0)
Traceback (most recent call last):
File "<pyshell#143>", line 1, in -toplevel-
Decimal (42) / Decimal (0)
DivisionByZero: x / 0

ER SR R HF R RS E R RN SR PR E E R AR, PR R e
JH clear_flags () FEHSREHZ BB givirE.

>>> setcontext (ExtendedContext)

>>> getcontext () .clear_flags /()

>>> Decimal (355) / Decimal (113)

Decimal ('3.14159292")

>>> getcontext ()

Context (prec=9, rounding=ROUND_HALF_EVEN, Emin=-999999, Emax=999999,
capitals=1, clamp=0, flags=[Inexact, Rounded], traps=[])

flags < H Wnxt pi (A BELR S A (B LT SOBENBFEgl ) HFHE R e B (—2EFMm
BFERNE),

B BT 30 traps BRI LR E RN B

>>> setcontext (ExtendedContext)

>>> Decimal (1) / Decimal (0)

Decimal ('Infinity")

>>> getcontext () .traps[DivisionByZero] = 1

>>> Decimal (1) / Decimal (0)

Traceback (most recent call last):

File "<pyshell#112>", line 1, in -toplevel-

Decimal (1) / Decimal (0)

DivisionByZero: x / O

REBAEFAAEREF I IR 4 BT B R 3C—Re HH, FEFZ AR T, BAEAEIE PR i A 5l il e e
Hpecimal o JHadOE BTN SCHRAVING, FEFF IR AR RS -5 HA Python By AU RAT X 531

9.4.2 Decimal ¥{&

class decimal.Decimal (value="0", context=None)

WA value ¥3E—ASHiDecimal 34,
value 7] DA E'*&%I FRE, gL, float , WA —ADecimal X%, WRKAHH value, N3k [A|

Decimal ( ﬁﬂ% valuezs*’l‘??’f% AR RS et e *%?f?%&?iﬂ%%ﬁﬂﬁwfé%z}ﬁﬁ
a1 #‘Fﬁ"ﬁt ?‘?%

sign e e

digit I e T L R I T B
indicator c:= 'e' | 'E!

digits ::= digit [digit]...

(continues on next page)
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#EHE—1)
decimal-part = digits '.' [digits] | ['.'] digits
exponent-part = indicator [sign] digits
infinity = 'Infinity' | 'Inf'
nan = 'NaN' [digits] | 'sNaN' [digits]
numeric-value = decimal-part [exponent-part] | infinity
numeric-string ::= [sign] numeric-value | [sign] nan

M T digit W AR VF A BERIROS . P R B SR HARTE F ARG T BRI (B ank
FLAA-ENHITE A RIFSCR R ) AR 4568 " \uf£10" B "\uff19',

W value Z—A~tuple , BNIEA =AAMF, RS (0 FRIEHK 1 #FR0E) , —MEF
W tuple FIECEFEH. B, Decimal ((0, (1, 4, 1, 4), -3)) jR[8 Decimal ('1.414"'),

AR value JErloat , W HE H R S (E JC L B B R HORS B 09 T OF O RO(E. Db B
P 3 AR B S3 MLk E 2 L E RS . Bl 4, Decimal (float ('1.1")) %% %A “Decimal(
['1.100000000000000088817841970012523233890533447265625 ] )<

context ¥ EN S FGMTEAEIINIEL . X 5EAH value R ERE . BI40, Decimal ('3.00000") g5k
A HEAZE, Bl T SOEERA=.

context 2 B W) B W) J& i E value J& ¥ XA R T SR ZE 4. R B SO
Bfrnvalidoperation, WG| &S BN, kKGR —A ) Decimal, HAE A NaN.

MESEN G, Decimal MEEANAAZH],

3.2 MR AR AV IS BB S HCH F1oat 5261,

33 S float ZHAEE FloatOperation EHFRGI &4 . BIAEILT, MBI KA.
3.6 WIS AP TR AL, AEIQ AT R ORI A 05— F.

T RE ARG HAN N EREE RIS Zw ik, Blinfloat Mlint o PR s HBAIZHANETA
TEERE R . [RE, TRERIXTRAT DAL pickle. FTEI. MIfEFHLEE. HEEAICR. WK, HFHM
SR A S — R AL (BN loat Biint ).

AR - A GRS A BEBAE RO — 28/ N 2200 YR BUE AT % BT Decimal 340,
GERMAFS2 IR TS, AR BB

>>> (=7) % 4

1
>>> Decimal (-7) % Decimal (4)
Decimal ('-3")

BPEREIZEAT // BT R0, BRI R R EER Y (Blh®) AR E R NI, DAL

WHRRH x == (x // y) *y + x %y
>> -7 // 4

-2

>>> Decimal (-7) // Decimal (4)
Decimal ('-1")

S M/ / BEAFEIT remainder fll divide—integer #4F (2041), WIHLTEH Frid.

+ 3t X G AN RS I SR fractions. Fraction SEBITER ARIBH P A A B0, 224
Ffpecimal NF| float , X5 K TypeError. {Hi&, FILAH Python [ lbEHZHAT K WK Decimal
SR x R — ATy o IXFETT DARE G AEXT AN ] 2R A B0 A0 55 L BT IR 25 21

3.2 iR A BAESE 4 S R fDecimal SBIFIHAN 7 A 2 AR G B AL .
B CARERRCT R, Rl R S RS T T A
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adjusted ()
%E%Zt%fﬁtm’iﬂﬂﬁéﬂt%z IR R S A, EE A N RIS AE  Decimal ('321e+5") .
adjusted () R\ 7 o HTHE Fem A R ARX T/ NEUS A

as_integer_ratio()

B —X} (n, d) BE, FORGER Decimal SLHWERIEL. EEEAIUFA L2 £

>>> Decimal ('-3.14") .as_integer_ratio()
(=157, 50)

FEMRE A . AE Infinity _F5| % OverflowError , ¥ NaN | 5[# ValueError .
3.6 BRI

as_tuple ()
1R Bl —Anamed tuple FERHIEF . DecimalTuple (sign, digits, exponent).

canonical ()
LIEI%@IE’J%ME%E% Hul, —becimal SLHIRMISIGLRIIERT, HIGIZEIER RIS HOR
az,

compare (other, context=None)

A Decimal SEBIfMEH. compare () & [A—> Decimal S5, ARAT—#HAELCE NaN |, HRA

#EH I NaN
a or b is a NaN ==> Decimal('NaN )
a <b ==> Decimal (' ")
a == Db ==> Decimal (' )
a>b ==> Decimal(' ")

compare_signal (other, context=None)
BT B NaN (55281, BtigfES compare () Tkt Wit il, R EAEBEAZE
4 NaN, AR ZALAFERE) NaN BBl 15 4 NaN.

compare_total (other, context=None)
AT ﬂ]E’J%E%%%ﬁWﬁT%EﬂIE’J%Iﬁﬂ%H:iﬁcﬂﬁ/\?ﬂ’ﬁiﬁt Kl Fcompare () ik, HE5RS
T H P Decimal S, WiA~Decimal SCHIEAM R BRI R i R B XA I HE T
T AN *ﬁ—ff

>>> Decimal ('12.0") .compare_total (Decimal ('12"))
Decimal ('-1")

FERFN A 5 510 NaN L sE Bl P . XA RE L R 2 Decimal (1 0") WIARPHIAERIERL
ﬁﬁ*ﬁﬂﬂﬁ%r B/ Decimal ("-1") WIS —AHEAELN B llﬁf?ﬁ?ﬂ%#/\ﬁd"ﬁéﬁl B2
De%cmal ) RS — AR l@‘ffh'ijmﬂ”k*/\fﬁd’ﬁﬁl xR BHFEMFER, HS
ZIpSIREA

PLHREARZ B SO R RN EUE ARG EARPATE A FERBIAL, AR Foyk w4 ss
TANEAER, W) C AW BB 5] & InvalidOperation.,

compare_total_mag (other, context=None)

FO 8 P A B AE £ A A lzﬂ]EI’H’Hﬂ?ﬁ%%i‘ﬁ'ﬁT%”Eﬂ]E’Jfﬁ HWcompare_total (), {AZMEEA
PAEB 5. x.compare_total_mag(y) 4 F x.copy_abs () .compare_total (y.
copy_abs()).,

WEAEARZ EFSCEm H Rk AN SUEATARE BT A AE MBS, R ICE N0
TANEAESL, W C RAST] 45| & InvalidOperation.

conjugate ()
SR self, A7 VE HAT A Decimal T .
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copy_abs ()

REISEERME . PR BRSO RSN 3o ElhnE EA T & A .
copy_negate ()

BRI SRR E . AR BTG 2R - B s S A T8 A

copy_sign (other, context=None)

R B EE— BRI A, AT SR B 55 AR A . il

>>> Decimal ('2.3") .copy_sign(Decimal('-1.5"))
Decimal ('-2.3")

HWHEAEARZ B S8 ek AN SR TARE EAPITE A AERBIAN, IR TR i 5
TAEAEEL, N C AN E] fE4 5| & InvalidOperation.

exp (context=None)

R ERTH) (HIR) FEERE e x“BI(H. 4R MHHROUND_HALF _EVEN €5 ARUIERI&E A

>>> Decimal (1) .exp ()

Decimal ('2.718281828459045235360287471")

>>> Decimal (321) .exp ()

Decimal ('2.561702493119680037517373933E+139")

from_float (f)
REEF AR+ E RO 2T
H 7, Decimal.from_float(0.1) 5 Decimal( [0.1] ) ANTF. HF 0.1 £ 36 2 &5 H A BEXE

FoR, AT O B B2 W] SRR (E, B 0x1.999999999999ap-4 o it il i % 54 fH )2
0.1000000000000000055511151231257827021181583404541015625".

ffil): A Python 3.2 JFUfy, Decimal SLHIBAIVAEIRM float M.

>>> Decimal.from_float (0.1)

Decimal ('0.1000000000000000055511151231257827021181583404541015625")
>>> Decimal.from_float (float ('nan'))

Decimal ('NaN"'")

>>> Decimal.from_float (float ('inf'))

Decimal ('"Infinity'")

>>> Decimal.from_float (float ('—-inf'"))

Decimal ('-Infinity")

3.1 BUHTIA.

£ma (other, third, context=None)

BAEFEINE. & self*other+third , H1[E]3RFH self*other ¥4 VU4 LA .

>>> Decimal (2) .fma (3, 5)
Decimal ('11")

is_canonical ()
WRSHEMIEN, WhRE True, BN hFalse . HEl, Decimal SEFM-ZHTEN, BrPAX
AMERAE R IR E True .
is_finite()
SR SRR MARIE, MRy True s IIHSECHTITHE NaN |, IER R False.
is_infinite()

MRS LTI K, WRELN True , [ hFralse .
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is_nan()

WRSHCH NaN - (IR EHE) , WREN True , HMNFralse .

is_normal (context=None)

WARSHCE DA RIEHEL, RI0 True, WRSHOR 0. WIEMEL. Jo55 KE0Z NaN, k1] False.

is_gnan ()

WERSECHFH NaN, &[0l True, RWRMEFalse,

is_signed()

MR SEOTA S, WREHY True, FWEREIFalse, HRE, 0 NaN # iG55

is_snan ()

MMRSHCHER NaN, Nk E True, HMREFalse,

is_subnormal (context=None)

WERSEOUIEREL, MR True, HWRE False,

is_zero()

WRSEGE 0 (IERERT), NWERE True, HMEREFalse,

1n (context=None)

R AR B ARXTEL (DA e M) . S5 ROUND_HALF_EVEN €5 AR IERG Y& AR o

1o0g10 (context=None)

R ERER DA AT 8. S5 2l ROoUND_HALF _EVEN 5 AMEECIEM P& H AR .

logb (context=None)
XEF— AR, S A A IR A Decinal S0 WBLEH Y BHHE
Decimal ('-Infinity') FH Hj74 the DivisionByZero Fri&. 51z 8 5 IC R )& [H]

Decimal ('Infinity"'")

logical_and (other, context=None)
logical_and () @RFEWA ZHE FRNEREZE (SRR ). 5RO B
l—%:ﬁﬁ/‘] “ﬂ:ﬂ”

logical_invert (context=None)

logical_invert () jg—/NEHia . G5O Bz HEE.

logical_or (other, context=None)
logical_or () BELWA logical operands W)iBHIzE (FESWHE 1R ). 45REWIBE
AL or .

logical_xor (other, context=None)
logical_xor () BT BEWA Z#E FHMEBHRIZE (BF TR ). SRR H W
BEBI R SEE.

max (other, context=None)
% max (self, other) —#f, I THEIREZEINH BT 3CE ARG HAE S8 H 5 Z 0 NaN
i (BT EFSCPA e A ME S 2% ) -

max_mag (other, context=None)

Hmax () JrEAL, AR B RO A X EEA T HUA

min (other, context=None)
% min (self, other) —Ff, P?TTLEIZ%U”H%tTjC%A%JQUIU#HH%%%ﬁ%DEZ%H%NaN
E (BT B R SCARENREGF SRR L) .

min_mag (other, context=None)

Hmin () AL, AR B RO A X EEA T LA

H
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next_minus (context=None)
IR INT 45 E A ERO R SO el SRR BT (BUE S AT &AM _E R SCrh i TR I iRl
FUREH HE LT,

next_plus (context=None)
IR 25 5 VR R Serp il SRR B/ MY (B 4 AT 0y TR Serb vl SRR e/ MR
FUREFHE LT ).

next_toward (other, context=None)
WUERPIEEECNESE , IR EIESE AR Ty 1o Fascin 88— R ERUN B QR PR A
i EAEE ) SRS S 555 —ANE B EGE R S — AN s B # .

normalize (context=None)
Wk 25 B R TR T 45 RS T Decimal ('0') W44kl Decimal ('0e0") Hhriff
BT AT RERERE A BUREME. W, Decimal ('32.100') fl Decimal ('0.
321000e+2") #BEbRUEIL AAHFFE Decimal ('32.1")

number_class (context=None)
R —AFAF R A class o SRIEMEZ VLT HAFAFER P —4.
* "-Infinity" , HREAEECNIICGT K,
e "-Normal" , FE/NZERIEECE TIEFECE .
* "-Subnormal" , FE/RIZIRIEECR MRIEMEL.
* "—Zero" , FRRKBIFERTAE.
* "—Zero" , fRRKBIFEURIESE.
* "+Subnormal" , HURIZARMEHCUZIERUIEREL.
* "+Normal" , FRNZEAELURIERIIEREL.
e "+Infinity" , FERNZIBEEZIETLT .
* "NaN" , FORZIEHECLUURA NaN - (RET)
* "sNaN" , fRRZIZFHEUR(ES NaN .

quantize (exp, rounding=None, context=None)

AR [ PR FELRE T P 8 AR 26— iz RO LA 56 AR 448

>>> Decimal ('1.41421356") .quantize (Decimal ('1.000"))
Decimal ('1.414")

HHAWZE AR, RIS RBRERTHRE, A kil—AInvalidoperation
fET. XPRETERARA —ME R, SEAREIESET A PR

HHAMZEAR, BARAET N, B RAIE R HAKGH .

USRS AN AR B T30 Mz R AR BOIR S R B S A e A APIGOL T, A AR
X% E rounding Z2HHuE, HARMMSAE context ZHE; WIRSHEHARGE, BN
Hi A R SO AR,

EUERAHEEOCT Emax B/NT Etiny ek mlR.

radix ()
JRI Decimal (10), BlDecimal KA HAEFI ORI (KAL) . B2 R SR
IR B AT AR o

remainder_near (other, context=None)

1R [0 self [§:PA other B4 K. X5 self % other WX HIFET Frideffir) 4 BB H 46 X He/ME -
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EAERHLYL, IRIME N self - n * other HH n @iiEiL self / other HISEPR{EMIEEEL,
F HLA0 SR AR S () 220 25 ) £ 30 5% He P ) 1 88

UREER AT HAF 55 self (755

>>> Decimal (18) .remainder_near (Decimal (10))
Decimal ('-2")

>>> Decimal (25) .remainder_near (Decimal (10))
Decimal ('5")

>>> Decimal (35) .remainder_near (Decimal (10))
Decimal ('-5")

rotate (other, context=None)
A [0 S — A AR R % 565 — RO hi R YRR A TR R N A SR . 20 MR 2Tl
-precision % precision A5 T E N HYEEL. 2 A EAERUIN A RIELS 1 SR WPREE A
BAFHCH I ) 2250 5 s B A iR . A S — MR RN R B S AE A M T LAAE
precision FIfEE ML . H—MRIEBIIAF T TR FFAAL

same_quantum (other, context=None)

Fill B 55 other J2 5 HAT AR R A F Kl )2 7595 NaN.

VLA EAZ BRSO BB NSRS EAITE A AERBIAN, NS ok e i i 2h
TAEAEEL, N C RAS T RE4 5| & InvalidOperation.

scaleb (other, context=None)
IR A 5 — A ERAE B 5 AR E BN R A T R B R A5 . SR TR 1B — AN R AR DA
10**other LR B ANEAEEITH TS
shift (other, context=None)
IR [ 55 — AR B #e 58 AR ERUIT e e B I TR AL A SR . BB AN ERE R R
-precision % precision ji3 B N RS 55 ANERAERUM A RHE 25 BRI 8. AR EE AN HE
%ﬁrtﬂﬂﬂifﬁlﬂﬂ WAL BMEEREAL. AR AT, B EEBINAT S IR A
Zo
sqrt (context=None)
IR A1 S H T 7 ARORS I B 52 REORG 2
to_eng_string (context=None)

R P AT H IR ZE RN &l TR

TSR IR EUR 3 RMEE. XATEHERIGIA AR E 2L 3 M40, Il RERREI—2
PR,

BN, HESY Decimal ("123E+1 ") ¥4k Decimal ("1.23E+3"),

to_integral (rounding=None, context=None)

Sto_integral_value () J{EMEl. £ to_integral B2 N T SIHRAIER.

to_integral_exact (rounding=None, context=None)
BABNEHE R REE, KBRS Inexact B AR A LS AWM H K i E 5 Rounded, fIR
i rounding JES W HAf E & AR, B HZE R context R . WREA L EE
TS M 81 24 17 BN S AR

to_integral_value (rounding=None, context=None)
B ABN BT BERN A St Tnexact BiRounded {55 . WIS rounding W) 2x I LT i 3
R ARG A ) TS Y context B4 1T 1R ST AT
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ZERIER

logical_and (), logical_invert (), logical_or () Ml logical_xor () FEWHEHESECH Z4EiE
s, LA I AR R T B ) Doc i S5, JF ELICHCF 9% 0 o 1.

9.4.3 Context %5

LR CRBEARBEIENIS. EIVEER . WES AN BRI S R, T RS EIE
il o

HALFEEA B4/ LT3, ffiflgetcontext () fllsetcontext () BRFCKEEEZL:

decimal.getcontext ()
R A AR 2 T R 3.
decimal.setcontext (c)
FHE SRR 2 B _EF SCBEA .
R AT AR with iRl localcontext () BB RT3 FH3C.

decimal.localcontext (ctx=None)
R A A BRSCE RS, BRESEA with 1B E SRR B 24 ET_E R SO ax I— DRI AER
th with {EA) MR 2 BT B R S0 AARRAE & R 30, S 4 F B SO — A RIA

B, LA AED SR 2410 decimal K530 42 £, AT s8R, SRA A SR Z B B 3CG

from decimal import localcontext

with localcontext () as ctx:
ctx.prec = 42 # Perform a high precision calculation
s = calculate_something()
s = +s # Round the final result back to the default precision

B LR SC R iR Context MR A=, Mo, BiBuRiRHt T =R £

class decimal.BasicContext
A 38 R AR R BT e R RRUE R SC. AR L. SY AN ROUND_HALE _UP,
A ERR. JBHEREE (AR, {HInexact, Rounded flSubnormal 4.

TR TFZEEE, s BT SGEHF TR

class decimal .ExtendedContext
T 2 FH A AR B R A T SO ARIE R SC. RN L. B A A ROUND_HALF_EVEN,
THBRITA TR . AR EATREPE (BT BRI S5 K55 ) .
BT TRARE, T SGER THEER(EHN NaN 3 Infinity WA KFHENH. XAV
FHAE B0 24 HA I LT 2 o B RE P I SR BT BE 52 BB A T

class decimal.DefaultContext
bR contexte M as FHVERT LR SCHY IR AL . BAR—ANFBE (BIANREJE ) IR K2 A4S Context
M3 B QA B SO ERIAEL
I B SCRGE T 2 RIS . R R R A N R A W E SR G IMERIRORE . NEEE
LRI E MR F B, X & BOREAE R D b v 4 25
TERREIREEY, eI E RS e BaCaE B, BT k.
BRI\ {H N prec=28, rounding=ROUND_HALF _EVEN, Jf HOverflow, InvalidOperation
MpivisionByZero B HMBE.

TEEHRMH =F BT 32 5h, BRI AGE] Context MG & BIEHHY LR 30,
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class decimal.Context (prec=None, rounding=None, Emin=None, FEmax=None, capitals=None,

clamp=None, flags=None, traps=None)
BIEE—AH B R 3C AREANFBRSGE B g None, MM DefaultContext ¥ UIBIAE. 2R flags
TFBORIEES A None, WIEZE B R .

prec H—A~ [1, MAX_PREC] Ju N IR, HI T8 BT SCPRARBEIREE.
rounding %35 % " Rounding Modes /N5 3 BB EZ —.
traps Fl flags VB BB TS . WHE, B b F 024 Kk traps ik flags %5,

Emin 1 Emax 7 B 45 & ¥8 500 R0 4hER E R . Emin W JRAE [MIN_EMIN, 0] JEE N, Emax {E [0,
MAX_EMAX] JEREIH .

capitals ‘7B R 0 50 1 (BRIMED) . WIERBH 1, F8ECRHIMRITEIRE R By HAREONR6E /NG e
Decimal ('6.02e+23"),

clamp “FEL 0 (HIMED 4 1. MR 1, Woecinal SEHIMATE o MF R MHAER L SR
FR#il~ Emin - prec + 1 <= e <= Emax - prec + 1. IR clamp > 0 W¥EIE BB 55 10 544
Decimal SEHIVHEE R FEEUR RAE N Emax. 24 clamp Sy 1 W, — N8R )38 E(ERFAE 1T BE A9 1% 0
TW/J\E?"E?%&%%E%%%@M*H@ﬁilﬁ’ﬂ%7 PATERF S FEBE R 5 X T PAGRFR B EH & B R AR
KEZMEE. Bl

>>> Context (prec=6, Emax=999, clamp=1).create_decimal('1.23e999")
Decimal ('1.23000E+999")

clamp {H>4 1 B EP SRiF 57E IEEE 754 iR () [ 5 58 B2 -1k il 2 3t CAH e 2

Context g LT JUMHE i ¥E AR B E A4 8 1R P T AR B HE E. 1ok, XF L
Wi FDecimal ¥ (ANEFE adjusted () fil as_tuple () %) EAE—MHNI Context 7k,
B, SHF—A4Context WSLHl C flDecimal LRI x, C.exp (x) FIZEMN T x.exp (context=C) ,
fContext J5EEREZ— Python 28t (Hlint MSEBl) FEAF{4325% Decimal f7) 5245 il Hb 5 45 A .

clear_flags ()
P A EAREE H 0.

clear_traps ()
P A RE S 0,
3.3 JUBTIMA.

copy ()
AR [E] TR S AR

copy_decimal (num)
1% [8] Decimal 5245 num H— B4,

create_decimal (num)
FT num G5 —Fr Decimal SLHIEAEH self 1£8 R . Hbecimal ME#AMN, % E 30
FEEE. BT R AIRE B T d i 7 .

BT ERA AL, TR T T TR . 75— A e TS RIS T 8 AT DA
T B3 H 24 A P RS BT S B ANECR . FE R R B, SR & A5 A B R LA
IS I SRS R

>>> getcontext () .prec = 3

>>> Decimal ('3.4445') + Decimal('1.0023")

Decimal ('4.45")

>>> Decimal ('3.4445') + Decimal (0) + Decimal('1.0023")
Decimal ('4.44")
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BT ¥RSEEL T IBM RS A P e o B e . MRS HON FATH . WIAARVFA TR BUOR )

RS

create_decimal_from_float (f)

BT A f B8 — Y Decimal S2fi], (B self 15 EFSORSATEA . HDecimal.
from_float () FIIEAR, EFICHIREE. HATTIA. HARHIRE BF 2 BT 2 S

Decimal ('3.1415")

decimal.Inexact: None

>>> context = Context (prec=5, rounding=ROUND_DOWN)
>>> context.create_decimal_from_float (math.pi)

>>> context = Context (prec=5, traps=[Inexact])
>>> context.create_decimal_from_float (math.pi)
Traceback (most recent call last):

3.1 JUBTIMA.
Etiny ()

B —AEETF Emin - prec + 1 BHRIUIEAALES R A I/ MERUE . 244w v, &

W NEtiny,

Etop ()

Rl —ANEETF Emax - prec + 1 f{H.

i1 decimal f)id # )y R A # De o ima 1 SEBIIRER R I FARIBET, X L8155 K AR AR S AR 1Y 24 i
Bz A AO07 SO G R SO IR E BRSO BT . RETTIRER T Decimal

K, AEBAL A B EE BT
abs (x)

R[] x B LR .

add (x, y)
R x 5y 1F.

canonical (x)
3% [ AH[E i) Decimal %142 x.
compare (x, y)
Xf x5y BATEUE L .
compare_signal (x, y)
XA A R EA TR U
compare_total (x, y)
X TS B T A R R AT IR

compare_total_mag (x, y)

XA AR T A G ORI THO R, 22845

copy_abs (x)

R x EIAS, FF530h 0.
copy_negate (x)

B x BRI, A5 BU
copy_sign (x, y)

My TS 5 x,

divide (x, y)
IR x BRDA y AR .
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divide_int (x, y)

R[] x BRDA y IZERL, BRI
divmod (x, y)

PAAERCT R R 3 ] 25 A B

exp (x)
&[] e ** x,

fma (x, y, 7)
R [A] x DA y BN z HYZER

is_canonical (x)

AR x B HTERNERE] True; FBERE] False,
is_finite (x)

AR x AT FREOUR ] “True”; FHN5R[E False.
is_infinite (x)

W x ZITCRAMER ] True; BRI False,

is_nan (x)
A x 2 gNaN = sNaN N1z [\ True; HNR[E False,

is_normal (x)

A x RIEMEOUR ] True; BR[| False,

is_gnan (x)

WN5R x 2 EHFER NaN Nz [E] True; FNER[E False,

is signed( X)
BAENRE True; HNRE] False,

is_snan (x)

M x 25X NaN 3R [\] True; N3 [E False,

is_subnormal (x)
AR x SRRARMERONIR F] True; FIRF] False,

is_zero (x)

AR x R ZENR[E] True; FHNR[E] False,
1n (x)

] x B E ARG (DA e M) .
logl0 (x)

AR ] x FPA 10 SRS EL
logb (x)

iR IR MSD SR HE 4
logical_and (x, y)

TEARVER) A S AR (8] B 2 258 and
logical_invert (x)

S x H B T
logical_or (x,y)

TEARVER) A S B E ) B I BHZ 5T or
logical_xor (x,y)

TESRVER) A O 8] W T S 5 xor
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max (x, y)

XS PAMERA TR FEA TR [ P ) d R A
max_mag (x, y)

XFPAE AT 20 1E 5 T LA
min (x, y)

XS PAMEFRA TR FCA TR [ P ) e /DM
min_mag (x, y)

XFPAE AT 208 1E 5 R T
minus (x)

X Python H i B H IUTE FAT AT I LB A=

multiply (x,y)

B x Ay AR
next_minus (x)

RN x BRI FFoRTE .
next_plus (x)

IR [FRT x W MR B
next_toward (x, y)

R x Ty AR R .
normalize (x)

B x M5 R fETE

number_class (x)

R x BRARIR .

plus (x)
Xif BT Python H i B4 H TR BUE B AT AT HOE $8F . IEHRVERs IY _E R SOR EERI A, TR E
bR .

power (x, y, modulo=None)

R x [y W5, WERE T B modulo MIBUHAREL.

AR SRR x**y. AR < ARAEN y AUNE. BRAE v SR H SR A BRAE 7T
FE [precision] {3 AR MIZERAFZ AR . £ S0 AR . 455RAE Python
iR 2 PR A

3.3 [ C Bt R power () BIEHCIEME Aexp () Flln () EEL. G542 ET RIFE
Xy, AEART LR IERMH A A

WA ZASH, W (x**y) % modulo, XFTZASEIENX, SECR2 M H AT BRI :
© EASEWIE R

oy WAL AE AL

c xBy BV NRAE

 modulo WA NEHELA [precision] fif

3k H Context.power (x, y, modulo) MLRMZE T ILEREITHE (x**y) % modulo
PR BIE, HETR AR R SERMIEECNE, TGk %, y Fl modulo MfE¥UE £ D, 4R
B2 AN .

quantize (x, y)

R EIESFT x GEAJS), I BAECN v
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radix ()

1R ] 10, [K2AiX 2 Decimal X142:)
remainder (x, y)

IR ]S T A 2 ) A B0

SERMFTS, WARARE, W5 FE BRI S A .
remainder_near (x, y)

ﬁl)il x —y *n, Hitn HEEEx / v SEEEE (NERR 0 WHAFS-155 x TS5

[A]) .
rotate (x, y)

IR x FEE y IRBRIAS .
same_quantum (x, y)

QRPN B EBCR A M R R FEEOR 9] True.
scaleb (x, y)

1R 1B — AN PRVEROE 58— AME R I GBS 2528
shift (x, y)

IR [E] x A2 y Y EIAS .
sgrt (x)

BT F R SOR R

subtract (x, y)
R [E x Fly 2=,

to_eng_string (x)

RO AT, QSR FR B EON S TR
TREFREER IS 3 AR XaFE TR e R R 22 3 MY, FFrTRBZRIsI—2
W REZ.

to_integral_exact (x)

EAE—REL

to_sci_string (x)

TR T BRI e i AT R

944 g

el

AATH R E AL C B K. BT S E2E Python AR DAPRFFA AR -

32 fu 64 fi

. 425000000 999999999999999999
decimal .MAX PREC

. 425000000 999999999999999999
decimal .MAX_EMAX

. -425000000 -999999999999999999
decimal .MIN_EMIN

, -849999999 -1999999999999999997
decimal .MIN_ETINY
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decimal . HAVE_THREADS
AAE R True. HNZR Python ik Ay &ifs, W C HiA 2 A ZhEE & B IR THARRY LA )Rl b T el
il FESLIE O NERF A False,

9.4.5 SRR

decimal .ROUND_CEILING
A Infinity.

decimal .ROUND_DOWN

HATHAE .
decimal .ROUND_FLOOR

AT HN -Infinity,
decimal .ROUND_HALF_ DOWN

BB AR, FREEGI I & ATT ) 2%
decimal .ROUND_HALF_EVEN

EAB AT HORL,  [RIRER I & A B B H i 4L
decimal .ROUND_HALF_UP

AR AT IR, FIREEI N 8 A BT SO 1) o
decimal .ROUND_UP

EARNEH I .

decimal .ROUND_O05UP
SRR JG— (B 5 1) 5 A5 R 0 50 S W AZI R B 1] 5 R AJ7 N % .

9.4.6 5

G R IR G L 5. BAME SR BT — A BN SO — A N SR Bi S 4
N SRR B R SRS . TR S, R T RAE BRI EAR (B Ane e TR A
K)o TERCAEAR S, TEBIPRTETFIG N — U S BT R A AR .
WA S BRE T B SCBEPEE 2, W2 S 2SR Python i w5 & . 2501k UL, QR &E
TDivisionByZero [EBF, WIX4E T NS0T X DivisionByZero .
class decimal.Clamped
BB — AR EOART & 2 R o
W, FRACEE—MEEGE 1 E R S0 Enin #l Emax BRI &4 . FEATRERIIEOL T, &ilid4s 2505k
IS SNEER e E RS R
class decimal.DecimalException
HAEES RS, JFHWRArithmeticError f—A~12%,
class decimal.DivisionByZero
JETCFRBBE TR AIE S .
AR B BAE O —ANEOR SO R A . AR G5 R BE B Ak, IR A Infinity B
~Infinity I H XA RHAER @ IE RS .
class decimal.Inexact
TR T A BEHRAHERI .
AAEBHAEHE AWEE ZFES . SAGHR ORI A5 AR B0 P TR SR ARG
L -
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class decimal.InvalidOperation

BT T — AN TER
TR T — A TR L ABAE . QIR B BERS PEMGR o] NaN. T A0 5 -

Infinity - Infinity
0 * Infinity
Infinity / Infinity
x 5 0

Infinity % x

sgqrt (-x) and x > 0
0 ** 0

X ** (non—-integer)
x ** Infinity

class decimal.Overflow
B R
FRTERESBAZ GIEECRT Emax. QAR ARBEFABHRR, MR TS AL, 808 & A
FE KR RN AR, 8 BB ACH Infinity. TRIRWFFME DL, #5514 Tnexact MRounded
&,

class decimal.Rounded

KAETEHEAN, BHFPIFEAFEEEL.

—HEHAEF THOR S B ILES s RIERE Z 52 S (Bl 5.00 AN 5.0), Qi ApE
FEaBE R, MIANZE LR R E55 . BAES H TRA R 5 5% .
class decimal.Subnormal
TE/ AZHITEEULT Emin,
PR R R RAREEL (RGN ) B K B I E S AR ARBEBARER R, A 248 oot 1% [0 45
xR
class decimal.Underflow
BEE) F b SRS AR A AR,
W A RARMEEL S Rl o A B e & 55 [FEHARS G| K Inexact flSubnormal {545 .
class decimal.FloatOperation
A float A1 Decimal [R5 FH S 4 B 1E 5L .

MR TR (BIN), WAEDecimal MiEdE. create_decimal () FFTA HELETE 1T float
Al Decimal (IR Ao FEH A HLAHS & 58 2AEH Y . &AL BT AR Aris BAR R 1 3 A bR SCOEAR Hhik
BFloatOperation EEERHICS. it from float () Bicreate _decimal_ from float () Bt
17 B UEE 0 AN S B AR

EHMEN T (BMES R , 0 SR T A G bR A R U4, ir g AR & iz B 5 |

K FloatOperation,

PAN R BZE T {5 5 1R R

exceptions.ArithmeticError (exceptions.Exception)
DecimalException
Clamped
DivisionByZero (DecimalException, exceptions.ZeroDivisionError)
Inexact
Overflow (Inexact, Rounded)
Underflow (Inexact, Rounded, Subnormal)
InvalidOperation
Rounded

(continues on next page)
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Subnormal
FloatOperation (DecimalException, exceptions.TypeError)

9.4.7 ZRiRA
BERAFEREBENIRE

(8 - R A BT AT B H R o (BDRERS SE AR RoR 0. 1 IR S 5 ST, JEeBizfavedf:
TR 25 52 HORS TR W] BB B0y AB iR

B A DA 52 W) AT B PR B A LR B I G SR T B R A Rz . Knuth $208E T WAME-SE7R 61,
Forb B TR BEA R SR, S EORE M S A E R T

# Examples from Seminumerical Algorithms, Section 4.2.2.
>>> from decimal import Decimal, getcontext
>>> getcontext () .prec = 8

>>> u, v, w = Decimal(11111113), Decimal(-11111111), Decimal('7.51111111")
>>> (u + v) + w

Decimal ('9.5111111")

>>> u + (v + w)

Decimal ('10")

>>> u, v, w = Decimal (20000), Decimal (-6), Decimal ('6.0000003")
>>> (u*v) + (u*w)

Decimal ('0.01")

>>> u * (vtw)

Decimal ('0.0060000")

decimal FEHIN T DATE L 7873 b RS R Rl S A RV FY 252K

>>> getcontext () .prec = 20

>>> u, v, w = Decimal(11111113), Decimal (-11111111), Decimal('7.51111111")
>>> (u + v) + w

Decimal ('9.51111111")

>>> u + (v + w)

Decimal ('9.51111111")

>>>

>>> u, v, w = Decimal (20000), Decimal (-6), Decimal ('6.0000003")
>>> (u*v) + (u*w)

Decimal ('0.0060000")

>>> u * (vtw)

Decimal ('0.0060000")

B {E

decimal BRI FERGHRME T SEFRI(E , 35 NaN, sNaN, -Infinity, Infinity PAXFHFIEE(E +0
-0,

JLGFKAIPAM A Decimal ("Infinity") RMHE. BRI AFEARR DI visionBy Zero {5 53R I i

WERAZAR T E . O, SRR Over flow {55 mF, AT DA & A B 5ok T 2Rm B B i 7 =X
RV PNIUELE S
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A KBAFEN (G3) I TIFRARBE, B0 B KA RS A I, i, Tg5k
A AL TS

S AP EEAT G R AE S SR A NaN, BCE ISR T Tnvalidoperation FBMAT KA 54,
A0, 0/0 Z3E I NaN FoREERE “RRB—AHF". SREH0 Nan BB, I B2 555 e
VR R 21 NaN (0GR, ORI T (BT B4 A0 260 S RAT AL — & AL VF R B B A
TR L ST

5 R TGRR sNaN, ETEGUGE TR & % S TR R . X T TR T T P
HERALEII , B — R R

Python H FL 4G iE AT AT NAERS M NaN Bl G4 A m g . AH S A e B R b A R B a5 2
NaN B} B iR Bl False (B 24T Decimal ('NaN')==Decimal ('NaN"')), JjANSEPEAR I E & 2R
Bl True. ZERTH <, <=, > 3 >= BEAF T HEA— AR LB Decimal {HR}, WAz BE A Nan
R5l Kk Invalidoperation g5, WG SRR R False, TR - 2E R AR AL &K
FUE B LR AT N IR SEP) K& NaN (1) L HLNK H T IEEE 854 Friff (WLEE 5.7 753 3). B R ™ k45 SR
W, T compare () fll compare-signal () H¥E.

BHRFSZE AR M gz E 4. BNREF S 2N TihER S R A SRS ELE. e
KANRZE, IEEMHESHAHESE, HEMNIASBEAER.

TEX A FEMEHEIF S A TS Z 2, BRI UM BN FEFRIE, IR A RE A A 4 .
ﬁﬁ%;%ﬁﬂﬂ%i@%ﬁiﬁﬁlo X2 BT AR SRR IR IS R U, PAN AR ST EBRETF A 2
M2 Wi :

>>> 1 / Decimal ('Infinity")
Decimal ('OE-1000026")

9.4.8 %R

getcontext () BEE HENEFH AR Context X4, HAGRMER R UERESETT UMEN -
T 3C (B getcontext () .prec=10) AR HANLEE,

Ky setcontext () 2241 R SCH) B A5 B shIE .

MRAF Pl setcontext () ZHIWH T getcontext (), Wgetcontext () ¥ HBhEIE— 1 LT U
LR .

B TR SCHE Dl B —A444 4 DefauliContext 1 J5 7 1R SCo s il BRIAME DA AR A 2R AEAE B H a2 47 09 ) i
MFEE, PTPABE 18I DefaultContext X542 . X W 4 FEATAM AR 5 8l 2 AT 5 A IS get context ()
HLRFEZ BN P= sa e 2. Biltn:

# Set applicationwide defaults for all threads about to be launched
DefaultContext.prec = 12

DefaultContext.rounding = ROUND_DOWN

DefaultContext.traps = ExtendedContext.traps.copy ()
DefaultContext.traps[InvalidOperation] = 1

setcontext (DefaultContext)

# Afterwards, the threads can be started
tl.start ()
t2.start ()
t3.start ()
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9.4.9 Itz
PATT R — S8 AR TH R B IR, BTN T Decimal Jeiy 24 Fhir:

def moneyfmt (value, places=2, curr='"', sep=',', dp='.",

def

pos='"', neg='-', trailneg='"):
"""Convert Decimal to a money formatted string.

places: required number of places after the decimal point
curr: optional currency symbol before the sign (may be blank)
sep: optional grouping separator (comma, period, space, or blank)
dp: decimal point indicator (comma or period)
only specify as blank when places 1is zero
pos: optional sign for positive numbers: '+', space or blank
neg: optional sign for negative numbers: '-', '(', space or blank
trailneg:optional trailing minus indicator: '-', ')'", space or blank

>>> d = Decimal ('-1234567.8901")

>>> moneyfmt (d, curr='S$")

'-51,234,567.89"

>>> moneyfmt (d, places=0, sep='."', dp='"', neg='', trailneg='-")
'1.234.568-"

>>> moneyfmt (d, curr='S', neg='(', trailneg="')")
'($1,234,567.89) "'

>>> moneyfmt (Decimal (123456789), sep=' ")

'123 456 789.00"

>>> moneyfmt (Decimal ('-0.02"), neg='<', trailneg='>")
'<0.02>"

mn

g = Decimal (10) ** -places # 2 places —--> '0.01"'
sign, digits, exp = value.quantize(q) .as_tuple()
result = []

digits = list (map(str, digits))
build, next = result.append, digits.pop
if sign:
build(trailnegqg)
for i in range (places):
build(next () if digits else '0"')
if places:

build (dp)
if not digits:

build('0")
i=0

while digits:
build (next ())

i+=1

if i == 3 and digits:
i=0
build(sep)

build (curr)
build(neg if sign else pos)
return ''.join (reversed(result))

pi():
"""Compute Pi to the current precision.

>>> print (pi())

(continues on next page)
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FEH LR

def

def

3.141592653589793238462643383

o

getcontext () .prec += 2 # extra digits for intermediate steps

three = Decimal (3) # substitute '"three=3.0" for regular floats
lasts, t, s, n, na, d, da = 0, three, 3, 1, 0, 0, 24
while s != lasts:

lasts = s
n, na = n+na, na+8
d, da = d+da, da+32

t = (t *n) / d

s += t
getcontext () .prec —= 2
return +s # unary plus applies the new precision
exp (x) :

"""Return e raised to the power of x. Result type matches input type.

>>> print (exp (Decimal (1)))
2.718281828459045235360287471
>>> print (exp (Decimal (2)))
7.389056098930650227230427461
>>> print (exp(2.0))
7.38905609893

>>> print (exp (2+07))
(7.38905609893+037)

mmn

getcontext () .prec += 2
i, lasts, s, fact, num = 0, O, 1, 1, 1

while s != lasts:
lasts = s
i4+=1

fact *= i

num *= x

s += num / fact
getcontext () .prec —= 2
return +s

cos (x) :
"""Return the cosine of x as measured in radians.

The Taylor series approximation works best for a small value of x.
For larger values, first compute x = x % (2 * pi).

>>> print (cos (Decimal ('0.5")))
0.8775825618903727161162815826
>>> print (cos (0.5))
0.87758256189

>>> print (cos (0.5+07))
(0.87758256189+07)

mmn

getcontext () .prec += 2

i, lasts, s, fact, num, sign =0, 0, 1, 1, 1, 1
while s != lasts:
lasts = s

(continues on next page)
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i4=2
fact *= i * (i-1)

num *= x * x

sign *= -1
s += num / fact * sign
getcontext () .prec —= 2

return +s

def sin(x):
"""Return the sine of x as measured in radians.

The Taylor series approximation works best for a small value of x.

For larger values, first compute x = x % (2 * pi).
>>> print (sin(Decimal ('0.5")))
0.4794255386042030002732879352

>>> print (sin(0.5))

0.479425538604

>>> print (sin(0.5+03))

(0.479425538604+037)

mrn

getcontext () .prec += 2

i, lasts, s, fact, num, sign =1, 0, x, 1, x, 1
while s != lasts:

lasts = s

i+=2

fact *= 1 * (i-1)
num *= x * x

sign *= -1
s += num / fact * sign
getcontext () .prec —= 2

return +s

9.4.10 Decimal FAQ

Q A decimal.Decinal ('1234.5) A T4EH. TECEIACTLARERIA LA S/ IMEH AR
Jrak?

A ATEE T P SRR B A

>>> D = decimal.Decimal
>>> D('1.23") + D('3.45")
Decimal('4.68")

Q. AEA A AT IEHI AL E B, AR AMERA SO, FEEEA. 75— LBONANAAZ R
7, TR, XA L% AT 207K

Al quantize () Jrik@ ABIEELCRIHHERIOL. RCE T Tnexact FEPF, BAHIE M T HbA R

>>> TWOPLACES = Decimal (10) ** -2 # same as Decimal ('0.01")

>>> # Round to two places
>>> Decimal ('3.214") .quantize (TWOPLACES)
Decimal ('3.21")
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>>> # Validate that a number does not exceed two places
>>> Decimal ('3.21") .quantize (TWOPLACES, context=Context (traps=[Inexact]))
Decimal ('3.21")

>>> Decimal ('3.214") .quantize (TWOPLACES, context=Context (traps=[Inexact]))
Traceback (most recent call last):

Inexact: None

Q. MFRA W AARLOLHI AR, FREMATE— A B PR A A AL ?

A FESGZ G A0S FEBOH N . AR TR £ h AR B 1 e /N B o B, B AR R R R e
MUPRF 2 A N B, BTN L quantize () AbFEATE:

>>> g = Decimal ('102.72") # Initial fixed-point values

>>> b = Decimal ('3.17")

>>> a + b # Addition preserves fixed-point
Decimal ('105.89")

>>> a - b

Decimal ('99.55")

>>> a * 42 # So does integer multiplication
Decimal ('4314.24")

>>> (a * b).quantize (TWOPLACES) # Must quantize non-integer multiplication
Decimal ('325.62")

>>> (b / a).quantize (TWOPLACES) # And quantize division

Decimal ('0.03")

TETF R SE )Y IS, 5 R R0 E AL B quantize () YRHGRREL:

>>> def mul (x, y, fp=TWOPLACES) :

.. return (x * y).quantize (fp)

>>> def div(x, y, fp=TWOPLACES) :
return (x / y).quantize (fp)

>>> mul (a, b) # Automatically preserve fixed-point
Decimal ('325.62")

>>> div (b, a)

Decimal ('0.03")

Q. Rl —MEAFFZ I, #F 200,200.000, 2E2 Fl 02E+4 HIEHRH FMEAR AR . BEAINER
EATHAR R — A TR R

A.normalize () J{ERPRUFA M FEIEBS M5 —FREA:

>>> values = map (Decimal, '200 200.000 2E2 .02E+4'.split())
>>> [v.normalize () for v in values]
[Decimal ('2E+2'"'), Decimal ('2E+2'), Decimal ('2E+2'), Decimal ('2E+2")]

Q. AL+ HIELERBAT FATR AN, A IR — RS e

AT REEER U, 88 B e Fom RECH A RUIRIME—INE. BN, F 5. 0E+3 7R 5000 AIPALL
{HARFHERE , (HRR TSRS A A RO -

AR AR A KB EA AL, W AR Z B B MR IO, B3 A EL (B AR R A A :

>>> def remove_exponent (d) :
return d.quantize (Decimal (1)) if d == d.to_integral() else d.normalize ()

292 Chapter 9. E{EHEd B2 {5 H




The Python Library Reference, £(F) 3.6.10rc1

>>> remove_exponent (Decimal ('5E+3"))
Decimal ('5000")

Q. BA IMERF— Ul i By Decima1?
AR AT b SRR AT DR B b > Decimal i, {EDRS B AR ] G 22 LU L 08 B A8 S s (A JE -

>>> Decimal (math.pi)
Decimal ('3.141592653589793115997963468544185161590576171875")

Qe LA T, TR B RN 2 L5 e B R A BT 00 o

A. {1 decimal S0 DAL S? AU IS . SRR 2 P SIERE O R TE R [0 8 AR AT 5.
R RS R R AL 5 AR TR R 2% PR A Sl RS ARG O

Q. 0% 31 SORE LAY I VB RHE S G TR AT A A2 3 B8 PR RS R OB 4 1 B R
nh?

A TN L BT AR BRI, FESCE( TSR B R, SURSRE WA A . AT
by AR PLILEFAL BT ARDBTS . LB R AR IRRHIE TR AR B A, SRR R IR R A
A%:

>>> getcontext () .prec = 3

>>> Decimal ('3.104"') + Decimal ('2.104")

Decimal ('5.21")

>>> Decimal ('3.104"'") + Decimal('0.000") + Decimal('2.104")
Decimal ('5.20")

Ffp DRI RR e A L BB T B s SR i A AT i A A

>>> getcontext () .prec = 3
>>> +Decimal ('1.23456789") # unary plus triggers rounding
Decimal ('1.23")

AN, BRI PA#E Context . create_decimal () JFEAER) 2k AR PATEA

>>> Context (prec=5, rounding=ROUND_DOWN) .create_decimal ('1.2345678")
Decimal ('1.2345")

9.5 fractions —9 ¥

JRACHY Lib/fractions.py

fractions BRI BGEF .
PRCEEBIRT DA — R, — AR, B AR A

class fractions.Fraction (numerator=0, denominator=1)
class fractions.Fraction (other_fraction)
class fractions.Fraction (float)
class fractions.Fraction (decimal)
class fractions.Fraction (string)
B—RRASELR numerator Fl denominator 2numbers.Rational WIZEH], FikEl—# Fraction
i, HAE M numerator/denominator. IR denominator ) 0 ¥445| % ZeroDivisionError,
5 AR ELR other_fraction Enumbers.Rational WJSEH], iRl —AFraction LB H 516 A
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{HAHZE . PRS2 float Bidecimal.Decimal BWSERI, HaRWl—AFraction SERI H5%A
5415 . R TR 2HOI A RO P (3 wiefp-issues), Fraction (1.1) MBH
HASKEMET 11/10, FHI Fraction (1.1) 4 R&REIH AR Fraction (11, 10). (i
S X 1imit_denominator () ﬁ/ﬁﬂ’]jd‘élo) P s s A 0 i — N IUAR 3 52— 4 53 B unicode
Sl ESEBI I T AN

[sign] numerator ['/' denominator]

HA R sign WA [+] 8¢ [- [9f H numerator il denominator (WIRAFE) 2+ BEHlEiY
WA . AN, float WIS FHEZ M IR — DA RMER PR BECY Fract 1 on IS
520 AEHRRRIE A5 A TAF Ep U nT DA A B Z80OR/ S5 SR AR AT o X B — LR fl:

>>> from fractions import Fraction
>>> Fraction (16, -10)

Fraction (-8, 5)

>>> Fraction(123)

Fraction (123, 1)

>>> Fraction()
Fraction (0, 1)

>>> Fraction('3/7")
Fraction (3, 7)

>>> Fraction(' -3/7 ")

Fraction (-3, 7)

>>> Fraction('1.414213 \t\n')

Fraction (1414213, 1000000)

>>> Fraction('—-.125")

Fraction (-1, 8)

>>> Fraction('7e-6")

Fraction (7, 1000000)

>>> Fraction(2.25)

Fraction (9, 4)

>>> Fraction(1.1)

Fraction(2476979795053773, 2251799813685248)
>>> from decimal import Decimal

>>> Fraction(Decimal('1.1"))

Fraction (11, 10)

Fraction BH& A% I numbers . Rational, LI TiZRM A HIEMEEVE. Fraction 55
Bl PIREAI), R ST AT S . BUAh, Fraction ibHAPURIEMER -

32 RS Fraction SR IIXER: % float fldecimal.Decimal 5L,
numerator
S 4 [11an1 ] W 0F e i
denominator
e fH BB 4B
from_float (fit)

R EA M —ANFraction RFR it WIEHME, ZSH LM & —Prloat. HEE
Fraction.from_flo