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"Python JiE” A5 T LM R AL .

EUFEEPINES Bl PR EERRE, GIIBCFMsIR, XTI, Python iEF
Bl SCT SCFIITBR, FEXPENTRTE SCRE T — 220, HIRA e GE L. (B—T, HEHL
S E SCT TRIE IR, IR BF S AL SE. )

XA FEALE T P E R AR S8 - AT import iEAME AT DAZE TG Python fURS Hr 6l X 4. H—
e iR E L E Y, HRTFZXTRLTE SO RN, HF BAERX Bk .

AILEAPE R Rt — RSB A X EERRIE T AR [ D28 A SRR C i EHFNET
Python f# AR5 75— LERHLINZ ] Python % 5 ARG IE U AL, A7 SRR AL ] T Python A4
H, BIAITEIRIB BRfE R A LB & ] TRPE SR E R AL O, BN E R (5 o5 — LB
BRI AET X5 B U A 1, BIATT4ER] . A7 SRR i A SR A RS AL ISCA ) Python Hn] i 75
?iﬁﬂﬂﬁﬁﬁﬁﬁiﬁﬁﬁiﬁﬂ%;Eﬁ%ﬁﬂ%ﬂ%%%ﬂﬁ%%ﬁmNﬁ%Tﬁimﬁﬁﬁ
AT

g%?i%WﬁMV%mﬁﬁﬁiﬁ%%ﬁm%&ﬁ\ﬁ%%ﬂﬂ%ﬁ,%E%ﬁ%ﬁ%ﬁﬁﬁ%ﬁ%
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REREURARMSI AT EEA T, FAERE R 2] T 5, /R5HEXT Python [ % n] AN iy
SCRFR N SR A RE T 2408, ARFFAR 22 AN RS NI — R K38 B - ARt T DASE I BE N 2
Fsg GEFMITR), SR 5] GEFIPRR) A E 8. B H . &n, WRIRE R
S AT, AR] AR — AN RERL U (2 random By FE3 E— PN TCIRARAEDASERER DU
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1.1 STARMEER

o QSRMBL CRHME: Unix” @R, BURE ALY R EUE FEAAET Unix RE0H . AR PRIEHAFAE
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CHAPTER 2

Python F{i#n A [/ S AKX, BERFAR AT DAGE G SR DA HR BRSSO R A1

FEuk
abs () delattr() hash () memoryview () | set ()
all/() dict () help() min () setattr()
any () dir() hex () next () slice()
ascii() divmod () id() object () sorted()
bin () enumerate () | input () oct () staticmethod ()
bool () eval () int () open () str()
breakpoint () exec () isinstance() ord() sum()
bytearray () filter() issubclass () | pow() super ()
bytes () float () iter() print () tuple ()
callable () format () len () property () type ()
chr () frozenset () 1ist () range () vars ()
classmethod () | getattr () locals () repr () zip ()
compile () globals () map () reversed() _ _import__ ()
complex () hasattr() max () round ()

abs (x)
Rl — AN LERHE . ST AR REEL . 17 SRS T __abs__ () XS (RS —
AEE, WEREE B,

all (iterable)
SR iterable (A TCEY B (BT EAXT 5 8%5) MERE] True o ZE4T:

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

any (iterable)

W iterable PIAT—ICER AW EUENIR ] True, QUERATEMRIGNZ, &kI0] False. ST

(Tﬁ%J

def any(iterable):
for element in iterable:
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(R L —5)

if element:
return True
return False

ascii (object)
MG B repr (), BBl AW RAATHRFRS, HErepr () R EIFAFEHEE ASCI 4ifidh i)
FAF, A \x. \u U RE Lo AR Python 2 [f repr () 1R B Z5 AL

bin (x)
R NREFILS R — DRI R “0b” By ZEHIFAFER . G502 GIAM Python ik, fI2R x R
& Python 1 int X4, MREFEE X __index__ () FikiRE—AEEE, 261

>>> bin(3)
'Ob11"

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

WMAAR—E FEFL “0b”, A nlLAGE R AR

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

('0b1110", '1110")
>>> f'{14:4b}', £'{14:b}'
('0Ob1110', '1110")

HW format () FPHEZEE..

class bool ([x])
BB — MR, True 8 False. x i HIARMER SARLMX A2 R, Wk x B2 RIEE A
W%, &8l False; HAbFEMIRE] True. bool 22 int T2 (B 5 £ A - int, float, complex).
HMEARMEKHE. BEHA False fll True ASEH] (S04 7 18).
3.7 A x B R ReE AL E S

breakpoint (*args, **kws)
R B HE T BRARBE ATIRAS e BAACRUL, B sys. breakpointhook () , HI%EH
args fll kws . BRIATEMLF, sys.breakpointhook () i pdb.set_trace () BB I1E
XREOLR, Baimd—MER R R, E AL BT A pdb Hig A AT RE A RS B AT HEA
Wid#s. HE, sys.breakpointhook () A PARE AHAB—S K EH Wibreakpoint () HIEH
A, PSRRI AARAEH R 8

Bl hk—A~FitEHF builtins.breakpoint FPfHS%L breakpointhook,
3.7 UGBTI

class bytearray ( [source[, encoding[, errors] ] ] )
R[] ASETH bytes B4l bytearray 282 ATAFS], AFHEEN 0 <=x <256 WL, EF
AR FPAN KGR B WY D5k, DT 72 52 20 (iR s I by tes BRI 5k, 2 Wlbyres
Fe bytearray 31 .

A[EFES: source W DA XA i 1L B4l -

o WRIE—AS swring, LR encoding ZEL (errors ZHATHR W IEN)) ;5 bytearray () £f
Hstr.encode () Ji¥EFNs string F575 JiY, bytes.

o WRZ—A integer, SAIHAK/NAIZECTF IR, FFOEA null FIETE,
o QAR AN Zarh KBRS G, R I RS G DORF BT R i 75 54l .

o WRRE—A iterable WIEXR, ERICRITERLIZ 0 <= x < 256 HBE, BELEU
TERA IR IR N 2R o

WREAES:, WEIER/NR 0 %,
=34 52 XA --- bytes, bytearray, memoryview Flbytearray 3t %,

O
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class bytes( [source[, encoding[, errors] ] ] )
PRl —ANH “bytes” X4, RB— AP, HEEEN 0 <= x < 256 L. byres
Rbytearray MARTARA - EA AR AR EAHRNZS] . O e,

R, Wi RE LS Mbytearray () fHH.
ARG AT AR AN, 2L strings.
=3t 7 5] £ - bytes, bytearray, memoryview, bytes 3} %. Fbytes %= bytearray ¥:1F .

callable (object)
MRS object J& PPN RIHR M True, BRI False, fIRRIE True, WHATWRERM, H
WARR W False, WA object $i5 AL M . WHEEISR IR (828006 [l — B s
B WERSLEIETERZEA __call_ () WEErEHN.
3.2 OB XA B E—ITAA1E Python 3.0 Y4 Rk 1, {HAE Python 3.2 FEB A .

chr (i)
iR 1] Unicode F {7 M HEH i B F AR FAr M a. BN, chr(97) REIFAFEE 'a', chr(8364)
BRMFAER e, X SRord () BYMREL.
LB AT 0 ] 1,114,111 (16 #Efl /R f2 0x10FFFF) . fd i @l X e f, &
Kk ValueError %,

Qclassmethod
O — ATV R T
—MRIEREACAERE NS, GO EE S A RS — LS. AN
TR PR ¥

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

@classmethod XFEMITER IR N R LR decorator -- 1E152: 5] function

RIIEW A AT DAESR EREAT (BN C. £ () Wal AESEBI EJEAT (ftn c O . £ (). HPrmAELASE
(SRS 2N o AR AT BRI IRA 2 B, MR IR A X R e B & il o —
MEHUEA -

RI7IES Cr+ B Java FRIEHSITIEA . WRARTEGE, WESAATT P staticmethod (),
A REITEMEZEL, S types.

3.9 iR RTTIRBAE AT AR Hofth A 4 25 Bl i property () o

compile (source, filename, mode, flags=0, dont_inherit=False, optimize=-1)
Ff source G AL AST %52, RBSXTR A Afexec () Bleval () $idT. source W] PAEHFLH
T FATELER, B0E AST X4 . S 0last BHESCRY T ARGl 55 AST %42,

filename 55255 B2 RS EEHUW SCIA 44 5 SRS ASTZ M SO e, v RAME A — S8 n] A (E
(M "'<string>'),

mode LS5 E T It RS IR . IR source Z1BR]FH, WA 'exec'; QIREHR—F
B, AR Teval's WIRZHEANLHAXIER, WPARE 'single'. (FEHRJa—FRHEHT, 0HE
FBAXPATEERAJE None B @ TEIH K. )

The optional arguments flags and dont_inherit control which compiler options should be activated and which
future features should be allowed. If neither is present (or both are zero) the code is compiled with the same
flags that affect the code that is calling compi le (). If the flags argument is given and dont_inherit is not (or
is zero) then the compiler options and the future statements specified by the flags argument are used in addition
to those that would be used anyway. If dont_inherit is a non-zero integer then the flags argument is it -- the
flags (future features and compiler options) in the surrounding code are ignored.

USRI future 1542 i FUAR OLSRAE ARG FeAR O] DA L H 7 OR FAGHI LA, 15
B E future FEEITFR AT LLER W AYE_ future U _Feature SLfIHY compiler_flag
JEMER R 4iF SR ATDAfEast B AR PyCF_ BT IIZFR.
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optimize LS E HIFAIAZN; BOME -1 Vepe 5 ARSIy —0 U [ A DLtk g . ok
EJ?E OJ (;&ﬁﬁtﬂc; __debug_ HE). 1 (BrEwsiliik, __debug_ NfR) si2 (COMTFAFH:

ARG R PR A GIE, MRS M A syntaxError R WAREM A E null 747, W&l

K ValueError R,
MR LA /4T Python AASAY AST IR, iifZ[iast . parse ().
gl k—A~F it EH compile PSS source, filename,

WilFl: 76 'single' 5 'eval' BIRZHIFLATIIVFRERT, HABFLE D MR,
R fl co e BT 5 Ku Wi Ay 5E e

Wl FERE RS R S I FAT R g AST X420}, Python fi#REEA 7T fiE[H & Python
AST Zidfati B A T 58 IR 1 T 35 -

3.2 iR SR H il Windows fil Mac [#1T4F. 1E 'exec' BisUA TR EABITATE . M T

optimize I&%: .
3.5 RE S 2 Hi source T LS null TR S A TypeError B4 .

3.8 IR A: ast .PyCF_ALLOW_TOP_LEVEL_AWAIT FL{E A {ETEAR P A& A PAE A M i = B R
await, async for fil async with % .

class complex ( [real[, imag] ])
AR [EMER real + imag*1j FZEL, BORFFAFAR BB AR BON 1. WERA — MBS R TR, e
FEREN— AR, I BB IS 5 S . B MBS AR PR . BESH]
PUBAT AR (E2E Y (B4R . WERE S T imag, WIBGAME N, MRS B int Mrloat
—REEAT R e . AR SE SR, AR 0,

X F—A~38 Python X4 x, complex (x) & FE4 x.__complex_ (). W __complex__ ()
FE SUMPEFELRE _ float_ (). HWIR _ float_ () A EXPKFELRZE _ index_ ().

M) UMFRPEFARN, FAFERTE + 5 - BB AURRER Z54% . Bl complex (1423 ") &2

VAW, Hcomplex ("1 + 23'") fftkvalueError B,

HFEA —int, float, complex FiiR T B EAL,
3.6 JRE A FST] DA TR R 2R SO B A T4 4
3.8 B A W _ complex_ () il __float_ () REXNMELHESE _ index_ ().

delattr (object, name)
setattr () MXMEE. LS —PREM— DT ZERAFRLAR RN . 1R
XSV, ZRECR MR TS € @M. Bl delattr (x, 'foobar') %M del x.foobar .
class dict (**kwarg)
class dict (mapping, **kwarg)

class dict (iterable, **kwarg)
B AFITIL, dict WG AFII. BWdict Mkt k2 — die TIRXA%.
HAMASRERA, HSWNEW1ist, set fltuple 2, PAMcollections fHdk,

dir ( [object] )
WA LS, MR A AR A2 R. GERA LS, EaziliRNZN A U8
e TIE
WARMPE N4 R __dir_ () W, BAZHERERM, B AER R —AJ MR, X
AVFEIHBEE X __getattr_ () 8 __getattribute_ () BREHIXIREER HE Xdir () Kl
EENTJEM.

O
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WERMEARRME __dir_ (), BPRBSZAMREE XH__dict__ J@IERISAR QU
B GiRIFFARZEEN, WRMGAHEN __getattr__ (), IEERATREARHER .

BN air () HLHEIRSAFRZER S RAT AR, B SBR[ R i A 2 ik 4 iR

o MR GRBIBRT G, WA F B SR 2 AR -

o AURXTGURRMEEXTS, WIRUEENRBIEATR, H Hid AR i 2L w .

o B, FIREAENRIBIEATR, ERREMATK, I HBHER MR A B2 E .
R [ B Fe i TR . il

>>> import struct

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

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

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

['Struct', '__all_ ', '__builtins__ ', '__cached__', '__doc__', '_ _file_ "',
' __initializing__"', '__loader__', '__name__', '__package__ ',

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

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

def _ dir_ (self):

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

WE: Hhdir() FERNTETELZERREH, BTSSR ER BB RN 2 FHEA
A AR R IR S SR 0 A e el — 8ok, & BRI T ot ] BEAE AR R IRAS 2 TR e AR . Bian, 24502
& MJEHF, metaclass [ J@ AL S TELS RY)EK .

divmod (a, b)
TR FEEE) BAENES, P TSR A IR 0] — XS R AR 8. X TR A H SR,
1B HEARZESFHFRN . X TR, 45580 (a // b, a % b) —E MRS, g
(a, a % b), qiliFZ math.floor (a / b) HA[RESH 1 /N, FEEMER T, g * b + a %
b fil a A, R a ¢ bIEE, BEMMFZH b —F, JFH 0 <= abs(a % b) < abs(b) .

enumerate (iterable, start=0)
R NMEEXS G . iterable WUE— T, Blterator, BOLMSCRFERBIN SR . enumerate ()
R A ERERA__next_ () FiEREl—AJcdl, B —MHEME (A sarr 4G, BRAH 0)
FLELE LA iterable FRAFHIE.-

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

>>> list (enumerate (seasons))

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

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

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

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

eval (expression[, globals[, locals] ] )
LSRN, PARTEER globals il locals. globals 552 W@ — A~ locals W] A2 AT ik
LIRUE
expression ZHL2AEH—A Python ik (MFAR LR —NRAFIIR) BRI RAE, IF6E
globals Fl locals “7- By &= Jmy Rl JRy i din 44 25 ). AR globals FMAFAE H A EPA __builtins
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FAREE, W SAEFRAT expression Z B A AL AR AT N B i bui1tins (51 H . XEWE
expression i# 5 HA X R #EbuL 1t 1ns B 5E A TT RIARR HAZ BRIIIR S WAEHE . WA W locals
FHIFLERINE N globals P, QIR FHERMA N, WRAXPATHR S Heval () BHRHR
R globals F1 locals. 1ER:, eval() H1%AG X SMEIFREE T CIRJRFR) % 21 1 22 i A R .«

AR AR R AR AR . TEVR RN el . Bl

>> x =1
>>> eval ("x+1")
2

XA E AT AR PATAE AR SR (Mcompile () GIER) . XFHLT, SERAHEIIER,
AR TFRH . WERHGFIZAS RN mode 5202 'exec' HiLeval () RITMEA None .

PR exec () RBCHFFSIEIITIER]. globals () Mllocals () KA HIR M Y4 FIH 4 RAIA
W, IR AR EAILE S eval () Bexec () R,

TN AS fast . literal_eval (), ZMRELA] AL EPATIE S CFRIFRIB X TR
gl E— %1t FH exec T E%L code_object,

exec (object[, globals[, locals] ])
AR ECCHFEIASIIAT Python 5. object M@ FAFRBHE DA SR . WRBFFFHR, I2%F
TR ARAT A — 55 Python i) AAT (BRIERATEERE D) | WA R ARRSRT S, &R Bk
1To TEARMIEOLR, BedAT iR ER TR 2R SO A —FE2 AR (W% T X T S0 AR
TAT) . WHEBRMEES B exec () REIRIS LT X, return fl yield BRI ABETE R
BoE LZAMEH . ZREGRPIEZ None .

TCIRWFFPE L, AR BE T AT, AR L I E I AT ansR RS T globals, WI'E A7
e AFH CRERRFMMTR), RFHGRIE T2 RARTRAE &, R FE LT globals
Al locals, “BEAM124 M T2 RFURPAS . WAL T locals, WIE T DLRATATILE T4 . i
FETFERLHZS |, globals Fil locals &[] —F M. WIER exec 152N BT G AE R globals Fl locals,
DU B4 [ i A 2R U Ol — R T

MR globals “FHARALE __builtins_ HBH, WPREZEEE AXT N @ builtins FLHFEIE) T
Mo WL, fERRITRIRIB G S exec () 2T, WPAEMERFHCH __builtins_ FHLIHAF]
globals ™4 il T DA AR 2 Py AR A

Bl & — % it F 1 exec T SE code_obiject,

#ilEl: W& globals () Mllocals () R HIREIYFI 2R FIARRL T, PRI AR BT 14538
Yhexec () B —ARIFE LS,

#E: BRAASSILE, locals AT AN R 1ocals () BREEH IR —E: ANEIR B AR BN locals
T, WIREAEexec () REGER B FE RSN locals 725 8), & IABHLIE 3 locals F-HiL

filter (function, iterable)
H iterable WAL function IR B EWARLE TR, W @—ASHHIERAS . iterable W] DLE—AN T, —4
T EER AR, Bi— PR, WR function 2 None , NISRIXBER—MHDEE, B iterable
TR PR TTRE SRR
W R, filter (function, iterable) fHYF— A EFFEAZ, 24 function N2 None Y

Bl (item for item in iterable if function(item)); function 42 None HJHHME N
(item for item in iterable if item) .

& Mitertools. filterfalse () [H#, KA function iR 9| false I} A EHL iterable W 762 A #)

U RS B Unix KUK TOATESSREAE . ARG SO BB AT, 08 (R 406 P A it Windows 50 Mac KUK 4047
i
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class float([x])
A A MBS BT o AR T T R
ﬁﬂ%;&% TR, WELAREE HEREF 7 ArE, PRI AR RS, Z At A
G AEAFSA A - ST A . SR PUE NaN (JEEE) . IR
T K FAFER . MRUIHbE, BREEEMEE, WA LTGENE A N5

Sign = "+" | n_mn

infinity = "Infinity" | "inf"

nan = "nan"

numeric_value = floatnumber | infinity | nan

numeric_string [sign] numeric_value

X H, floatnumber & Python ¥ i B F4FH B X, 1 WL floating, FH: K/NGERW DA, i
01, “inf”. “Inf”. “INFINITY”. “iNfINity” #§u] L7 I TE55 A

T, GRS R ET RA, WEREEAGHIFEE (FF Python 7 SRS BEVE R ) AOTF A8
W SLSAE Python V7 SR BB A1, W&k OverflowError,

T —A 58 Python X4 x, float (x) &&EFLLH x.__float__ (). WH __float_ () KE
SPRFEEZE _ index_ ().

WEREA LS, WRE 0.0 .
i

>>> float ('+1.23")

1.23

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

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

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

>>> float ('-Infinity'")
—-inf

FF R - int, float, complex IR T IF E A,

3.6 SRS AT AR R 2R AR SO B T A T4 4L

3.7 JOE S x DAE R BN AL E SR

3.8 MU AE: AR __float_ () AREXENEE __index_ ().

format ( value[, format_spec] )
KF value Al Ny format_spec FEfil Y “RaUfk” FoR. formm spec IR T value SEZ ) 2EHL, B
KR ZH E RS AR ERS b % % XA EARIE S

BRI\ format_spec e— PN ESFAFER, BlEMET str (value) BIZEREAHE .

P8 ] format (value, format_spec) < # EE type (value) ._ format__ (value,
format_spec) , FrPASEBIFI PR _ format_ () HERF AW WRERFobject
HIXATTEAE format_spec %S, format_spec BiiR @ﬁf%?ﬁ% KK TypeError JH.

3.4 WU 5 Y4 format_spec N2 FHFEN, object () . _format_ (format_spec) &filt
ﬁTypeErroro

class frozenset ( [iterable] )
Rl—ASF frozenset W4, BAEAESE] iterable P)ICE .. frozenset @ HEME.
HrIZER R, SR frozenset flE 4L KA - set, frozenset,
EENEN set, 1ist, tuple fldict 2%, PAMcollections Bk TR BIEAL.

getattr (object, name[ default]

AR RIS G Ay 40 JE LI (E . name WhNR FATH . R FAT R RXT R EIEZ —, Wk 1% e

11
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KIME. Blin, getattr(x, 'foobar') %[iF x.foobar. WRIEEM BN, HEMT
default {5, WHRFI'E, BNk AttributeError,

globals ()
IR FTR M B2 A5 R T XS MR o (FEeR vk, AR e,
M B .

hasattr (object, name)
REB R DR —ANFRE . WRFARENRW R —ZFR, WERE] True, 7505 [H
False., (MINBE2 T getattr (object, name) HiEGHAttributeError S8 L
)

hash (object)
RIPHZA R A (R TEAH ) . BAESEE. BT AR TTR I R Pk bR 7
. RN ECE AR A MRS A (RIEEAI2880RE, 411 f11.0).

HE: RXREEH T HCK __hash_ () F¥E, R, hash () RIEHPLERAY TR EMR ]
{H. 7S __hash__ ().

help ( [object] )
RSN ERTEI RS (R R HE P . MRA %S, R G a3 E
LIRS WRLS R DT, WZERE, mE. 28, ik, KEFECR a8 RiZT
FrER, FFEREH G LATERMIEE .. WRES R HMAEEXSR, WA SRR AR 5L
THEEACRAE R B ES IR BT RHL (), WELELER M help () KRR EWRE RHLZ B
ISR E TR S . WEMXER, WS A XARAEIESH FAQ 4 H .

PR IGE L s 1 £ e BABUINA SN By 4 25 18] o
3.4 WS pydoc Mlinspect WAL HE AT HIA X G254 15 B 5 Ax i Al — 2.

hex (x)
PRI DA “OX” REI /NG NS FAF R . Q2R x AN Python int X4, MIWAAE L
R FEE __index_ () k. —LEflT:

>>> hex (255)
'Oxff!

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

MR R A  R G BUNG TS HERIAF R, HFrEBa o “ox” migk, W AR~
W

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

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

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

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

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

S format () FPHEZ(EE..
HWSFint () FTISEERIFLFER R A A 16 B0 AL,

s AR ERIGTE R AR TR B, W £ loat . hex () Jrik.

id (object)
RGP R(E DAL, TR A R P AR IE R ME— HAE 2 0. AN
WAESMXNE TR AMEid () 1E.

CPython implementation detail: This is the address of the object in memory.
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5l %—/%itF M builtins.id, MSEid.

input ([prompt])
WERAFAE prompt 5525, WK HG ASRMERI Y, REANWHRATAT . BTk, ZRBMNEA PR —
11, BB FARER (R T ARERATAF) kbl 43EEHE] EOF i, W'k EorError. B

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

"Monty Python's Flying Circus"

WRME T readline i, input () RHEERIZEIE Z09AT o480 7 SR BE
gl k—#HitFE 4 builtins . input MiH &% prompt.
TERIN T A Z JG5 ] K — A8t $ builtins. input/result PfArE5R.

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

AR ] — A B TR BT AT x M BN R, OB AE R I SRR aR ] 0. JAR x s X

T _int__ (), int(x) $iR x.__dint_ (. WHRx EXT __index_ (), ERiRM x.
_dindex__ (). WRx@EXT _trunc__ (), BRRME x.__trunc__ (). MTEFELSE, 2
B A

W x NREF, SHA base ZE, x WALRTIFH . bytes, RNIEHIN base 1) BEEF1HI A
[bytearray Sfl. HICFHIVAE + 80 - (FEABERZHE), Al DAE ZHM. — k6 n
BT E 08 n-1 AL, Hba®lz (B af z) #1053 35, BHAR base 4 10 , SRiFayHE]
0. 2-36, 2. 8. 16 FEHIECFE T LAETL F B 0b/0B . 00/00 . 0x/0X FHiZiskEZ 5. 4k 0%
LR E T B ORAETERE, SRR 2, 8, 10, 16 #EHIFig—4. FibA int ('010°,
0) 2JE¥ER, Hint ('010") flint (010", 8) EHEM.

BHCRAE LGS R4 F X2 - int, float, complex

3.4 MRS U base N2 int WL, {H base Xt E base.__index_ iV, WESFEHZTE
SEAREHEHIE. DABIMIRAS L base.__int_ JiiA~AE base._ _index_ ,

3.6 JiCHE A 3] DA T R 2RI AR SO R B A T AL
3.7 WU A x BUAE N RBVE N B S
3.8 REAS: IR int_ () REXNEHGERE _ index_ (),

isinstance (object, classinfo)
MRS object 12 4] classinfo W SEBIEE 2 (B [HEEEUE 90 MR True. Q1A object
ARG ERBIN G, BB RJER I False. W classinfo ZRBIXFGRITH (B HAR M T0H
BEIHH R TTH ), AR object S HTAT— AR SLBI IR ] True, WIS classinfo WA 2
KA, WAZRBGTHBCRATHR TTH, WHEI K TypeError 5.

issubclass (class, classinfo)
2R class J2& classinfo 0 (B3 [RIFEECE 1) TRMR W] True, RSPMER H B-125. cassinfo
WRLERITZICH , TEMIEILT classinfo HrifA~45 BRI 2 . FEARATHARIE LT, #55]

va TypeError 7'51':”.%0

iter (object[, sentinel ] )
R [m]—A~iterator X5, W EHFER _ANES, BN ESWBRESIEE AR . WEREA S
TANEZ:, object WELFFERMYL (F __iter__ () H¥E) MEANS, BULASHRETF ML
(f _getitem__ () ¥k, HEFSE 0 FHR) . WREALREXNL, 2fik TypeError,
WG LS sentinel, 2, object W 2R P MIXT 5. XA o0 AE BB, BK
ERVAMER__next_ () JFERERS AN LS HA N object; N IR A1 45 /2 sentinel ) fi
K StopIteration, 5 NR[EJEHLER.

HESTERE L.

Wyiter () W AR N Z —2 s s . BIan, M BEdRo S A O i B
ERH, BRBR TR AR R:

13
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from functools import partial
with open ('mydata.db', 'rb') as f:
for block in iter (partial(f.read, 64), b''"):
process_block (block)

len (s)
SRR (GEEAK0). B TVLRIF (I string. bytes. tple. list 5§ range %) skffr (0
dictionary. set BY frozen set £¢).

CPython implementation detail: len X T KT sys.maxsize (UK JEMllrange (2 ** 100) &5]
7,vaVerflowError0

class 1list ([iterable])
EIRERR R AL, 1ist bR LRl P 2R AL, PEEHS M Ls ($5]) T2 K2 - lisy,

tuple, range .,

locals ()
TR 0] R 2 AR AT S R . ER BRI RN 2B R Locals () BPEFIR
FEHBA R, HEEERZER I, locals () Mglobals () lF—/FH,

filE: REESU TN RN RS O 14 R AL ek | PR R

map (function, iterable, ...)
MR [F]—ANFF function N T iterable vhig— T It A5 RGN AR . WIRAL A T HIMY) iterable 2
B, function W75 SR RSB LSOV T MFTA T IE AR P AT IR . 24F 24 ]
ARG, B SR AT IR AR R AR B RO 4 . W T R B i A C 22 SHOTHI
M, #EZfitertools. starmap ().

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

max (argl, arg2, *args[, key] )

AR ] A RACRT R R R IR, SR A 2 DA B S iR .

MRS T — M ESH, B AU IEASierable, R FIFTEAXR BRI AR HE T
LA BB E SR, MR IR R E S

AW AR KPR LS. key LS IR EHF BN SH, W% list.sort () 1.
default 222 M EHXT G N BHFR I E. QR ATEA GRS, I B S defaulr , T2
K ValueError,

WMARAZ A& KITE, W R HORF & B — AR . X MR E HE Y T
H N sorted(iterable, key=keyfunc, reverse=True)[0] Ml heapq.nlargest (1,
iterable, key=keyfunc) {FH—%.

3.4 WGHTIMA: keyword-only 52> default
3.8 JiUH 5  key A PAN None.
class memoryview (obj)
BB ELS O A" M. AXRFERER, WA AL .

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

min (argl, arg2, *args[, key])
R AT E A G i/ N IC R, B RIS K A S5 S NP
MR AP T MBS, B iterable, JRIFTATEHRX R R/ NIICER s WEREEEE T A )
PAERIA ESEL, WER A S/ AL E S
AW HBEH XTI ES. key LS4 EHF RN SE, L4 list.sort () B,
default 5232 4V A GBS WHR BN AR AT BRI SR %S, I HIEH 4 default | W2 flt
Kk ValueError,
(IS S I A S 34 N -~ | I A G S ] B g e ¢ 1 IR - 1 = N - Sl | 5 2
T A ﬂl] sorted(iterable, key=keyfunc) [0] Fl heapg.nsmallest (1, iterable,
key=keyfunc) {##F—.
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3.4 WUHTIA: keyword-only 522 default .
3.8 IR T4 key W] PAH None,

next (iterator[, default] )
WLV I dterator f__next_ () FPEFRBUR — A0 WRIEARFER, MR 145 5E (1Y default,
RS E BRINEN & St opTteration,

class object
BB FFAERHN R . object RFTAERES, EHA A Python 5LHIH)IE M 51k, X
PRI ZAT LS,

fiE): T object WhH__dict , HILTEHEHEEBMIEIRG object 5LHI.

oct (x)
FF—DREBOEAL R — P HIER R “00” [ /\ZERIFAFE . 45552 — 1AM Python ik, 415k x R~
& Python fyint X4, MPEFTREE XL __index__ () FiEREl—PREE, —LLfi5:

>>> oct (8)
'0010"

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

UNR B BB g \RE R 5, FFRTIERRAA L “00” BIZE, IMTDAGE IR J5 ik

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

('0o12", '12")

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

>>> f'{10:40}', £'{10:0}"

('0o012", '12")

FW format () KIELIFH .

open (file, mode="r’, buffering=-1, encoding=None, errors=None, newline=None, closefd=True,
opener=None)
FTIT file IR BN RE ) file object . NAZ AR RERATIF, WE| K O0SError. 1EZ [ tut-files FREUIL
PRI TE 2 R B

file Jg— A path-like object, FTRFFEATIFHISCAFRIBRAR (LEXFBRARECE 2 B0 TAF H S 812 |
AT AR R A R R A SO AAT . (U SCH R IRSF, B 2B R [T/ /O X5 %
KM, BRAE closefd 4} False )

mode ;&—PAEFLFER, HTRETH M. BIAMER 'r' , XEWREE ACAE
FIFFPIF . HAE WAa: BA 'w' (BC2FE ) 5 Hretalad x5 am
5 ta' (fF —%& Unix RE L, JGYSH0 88 AT 408, TR B A B INE| S
K)o FECABA, WE encoding WA T2, WARIE TG Mo M HiS: fH locale.
getpreferredencoding (False) JRARFUARIARID . (BHEHUANE AJELRTAY, TEMEH s
XA AEFGE encoding.) V] AR :

4t
m

ESYERN

BN, b

RN STk 2 AR
BN, W SCHAFAE N AR BN
— R

A (BRIA)

TR ES ERSEA)

+||o|y x| (s
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BB "o GITHFEOCR, 5 et [[{30, Bl we' 5wl FHTIFCUIHEEN
Fo B e+ 5 rb KT AEEAA

IEAAE 4850 R EIY, Python X 4> BRI SCA VO, DA 3ERIMEFTIFAG X (245 mode B4
I ot ) IREIINE R bytes &, FAHATEMES, EXABEAXT (RAFRT, RFE
*mode* ZHHFEE ) B, XFNEREI N st ERMREER encoding (WREE) B
G BAA R R R o

WAME AV —AMRFAT U, RFROATFRAEMRICE, Al ZRIEL7E
A H B universal newlines, 3IXAF Python 3.0 1 CHERIAIT N . i Z [fnewline TE 1 SCRY T SR
ZYT

HHlE: Python A He T i R G0 SCA SCPF & BT bR Python A 52 it, UL 5 T4
Tk

buffering j2&— AN WAL, M T BCE GG Lk 0 DA Zemh 5GP (SRR vroE — dE s
), VPTG (DA SCABET AT, H > T IR AR R [ 7 /N R G DX s (DA
TAUCNERAL) o WERBA G buffering ZH, MIBRIAZE wh SR ) TAF 5 54

o RSO RARE KNG TR R A R R e K R, 2 R
B CHIKN Bl io. DEFAULT_BUFFER_SIZE. TEWZ RS L, ZhXKEHEE N
4096 T 8192 5.,

o “HHR A (isatty () RIA True BISCEE) (AT M . Hfh oA SO RS
W FH g Sk

encoding J& Fi FART R ST SCUF RO I B X% M UE SCAMER R A . BRIAZR IS AT T
L1y (R locale.getpreferredencoding () RIEMIAE), 1A DABEIFEfT Python HHrex:
encoding . % IFHORIBIIE, WS codecs HibkL,

errors ;& — AR TFAFEE S, H T8 2 WA AL PR R S MR AR R - SXORBEAE AR R (A .
] DASE F 2 AP PR e s A BRER . (B 4524032 5 % ), R codecs. register _error ()
FEM AT A B R AL PR PR R A R o« AnifE4L PR ELTE:

o MRIFAEIALEEIR, 'strict' &5| %k ValueError % . BIAE None EAMEIRIECEER .
* 'ignore' ZWgEER. WHIEE, ZMRgmEE IR RS FEEEE K.
» 'replace' &RFEbRIC (Bl 2 ) FEAHEREIEIHL

* 'surrogateescape ' FFRIRALATA EH I FA51E A Unicode & I Ky ARG 2, T
U+DC80 %] U+DCFF. 475 AHHEH ] surrogateescape iR AR FH), XLERA
ARBD s A Wl (B IR ) 0 3 b o 6T A PR A SN S B 1) SCHRAR A

o FATTESAICPEIA XF ' xmlcharrefreplace . SR LRI FHEFE IR ) XML
F4551 ] s#nnn; .

» "backslashreplace" Jil Python ) [b1% S I SRk SRS Bl

+ "namereplace’ (HIFUEAEITLHF) I \NC. ..} 5k UFTIBHR L RHGZAF

newline ¥ filluniversal newlines B WM A% (B AE T 3CARK ) . ‘B PAZ None, "', "\n',
"\r' F'\r\n'. B T/EEE:

o MU H U AR, MR newline fj None, W5 M@ H#ATHA . A HAIATRAIARA "\n ",
"\r'E '\r\n' g5k, XEFTHEIEEE \n' FEREIEIE AT, R ER T, W) HE
FATRE, (BATERRR AR ERTIF. R AT MEMEEE, Wi AT
SEFAFER AL, IF HATES RRRR [R125 A8 W JH 2

o KRB AR, W newline ky None, WIH AMAEM] ' \n' FAFERRIFEA N RGERIN T2
f4Fos. linesep, W newline ;& ' ' B '\n', MIAHITEIZE. WHE newline 2T HAth &
VRE, B AREM " \n' FERPREE N2 E M ERF

2R closefd j& False H HEGH T UGB MAE U4, A4 SO R, IR SCHRIATT
FHREFTIPIRAS . SR SO W closefd Whiih True  (BRIAE), EWRS | L 5R.
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A DAL o 338 5 38 FH 1) opener SR 52 SUFJRiR% . SRJGIEAL (0 IS4 (file, flags ) YA opener
RSP G B SCPEER o opener WASUR [l —AMTFFHISCHHIART (105 . open as opener
B 5% 3% None BCRAR) .

AN SRR T +T 4k AR ad
NHEFRBIEHos . open () BEHIdir_fd BES, WA ERH 59 AT BSARFT I SC

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

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

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

open () PRELITRE] [ file object ZEBIFHT By AR . 4 open () PASCAR ("w', "2, Twt ',
"rt ' ) FTH SRR, BRIl io. Text TOBase (JiHlligio. Text IOWrapper) —4T125. 4
it G2 op DA BRI THF SO, IR ZE R 0. Buf feredIOBase M—A125. BARMES
HEf: fE i —HERIECR, BRI 0. Buf feredrReader; 5 A #EHIFIE N — 3 i
LT, B¥iREio.Bufferediriter, MBS, B¥ikElio.BufferedRandom, 4
s ar, Wk EJEIGH, Blio. RawIOBase f—FHKio.Filelo,

BiES RS EER, flilfileinput, io (FH] T open()). os. os.path, tempfile
Mshutil,

gl k— %1t FE 1 open AT SEL file, mode, flags.,
mode 5 flags SRR DALEIFATA A BLA_E g dhonliflid .
3.3 WU R A
o WY opener 2,
o W = AR
o M A I0Error, BIHESZOSError BH14 .
o AURSCAFEAATE RN THREMEIEESS (1" ), BERMAFileExistsError,

3.4 R E 5
o SCHFERAESE IR ARK

Deprecated since version 3.4, will be removed in version 3.10: 'U"' 5z,
3.5 i o Ak

o WERARGE AW, EES AR IRA A R, IR BITE L KRG,
MARMA InterruptedeError F4 (JRHEBEEN PEP 475),

o BT '"namereplace’ £H{RACFREE T,

3.6 JRUHE A
o BRI T os. PathLike MG,
o £ Windows |-, FJH— PGS XKz io. RawIOBase W T2, MiAEio.
FileIO,

ord (¢)
Xt 7R B Unicode “FAFAYF4FH , 3R 1110 EE Unicode 55 B9 EL. Bl ord (*a') R EIHEEL
97, ord('€") (WIL/FS) iR 8364 o XfEchr () HIHEEEL
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pow (base, exp[, mod ])

1R8] base (1) exp s QI mod 17AE, WIR[E] base 1) exp KFX} mod Bl4: (H pow (base, exp)
% mod ). MBHIER pow (base, exp) HMTRITIBHEF: baser*exp.

SR EABAEIRI  X TR AR AERCRA, LRI DB S ARGE FEA ) 28 B 50 o e g LU
T int BAER, SPREA SRR GREFIS), BRIESE —ASHOVNIE; FEXF
THOLT, A SRR BRI i O 2 G2k Biln, 10%+2 3% [0 100, {H 10%*-2 &
i 0.01,

X int BAERL base Rl exp, QIR 45 H mod , W) mod W75 NFERLZEALIT H. mod WA NEE . GHSR 4
mod 3 H. exp R AE, W) base WAFHINTT mod N0 HERR . ZEXAMEF IR, R £xi& 0] pow (inv_base,
—exp, mod), HA inv_base  base {EIER mod B4 .

THBIBIT R 38 BIBIEC 97 BtA:

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

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

;S;E&Hﬁﬁﬁé: X int 8RR, =Z2H0EXN pow BUEARVS “ASHCNTE, BT AT A%

3.8 AR VR T SR A SR ES AL

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

Ff objects T EIE| file $§ 2 I SCAGR, LA sep i FRIFHER N L end. sep, end, file FI flush WIARAFAE,
AT A XS EN LA H

A Ak R ESEER WA ER S, MG EIAT T str () —FE, HSWB ARG, PA sep HAE
KB L end. sep Rl end R NFAFE; EATHEATPAK None, X EWRE M ERIAME. WREE
25 H objects, Mprint () ¥HE A end.

file ZH AR —AHA write (string) FEMIE; WRSHARFAEDR N None, WREH
Hsys.stdout. MFEFTHMSESUHEI N SCARFERFR, Hiltprint () ANREMF ZHEHIB
WSO XX et g, Wik file.write (L..),

R IATE R RET file, (HALR flush KHEEFZSHONEME, FAPERHIRH -
3.3 MU AE: N T flush KEETBHL

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

iR [ property J& 1

Jeet EARBUBVEAE ) BREL . fser 2 M T RCEIBIMEMERYREL. fdel J2 T MR B IEER L. I H. doc
HEHEN R BV SR P AR

— L IR R T R E 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.")

WME ¢ 2 C SR, c.x KFFEF getter, c.x = value $fUH setter, del c.x RFJi deleter,
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MR, doc X5 1A% property JR TR SRS 45 o 75 1% property K45 D1 fger f SCRYEAFEE (40
RAFAE) . XA property () VERdecorator FA 7 S RRIE J& M W] AR 25 5 b S 2R

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

@property

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

PA L @property ZEMigR e hf voltage () F¥EEAH— A HA IR 2 TR H 3B rER "getter”,
R voltage B SXCAY T £ E5 1% B} Get the current voltage.”

FHLRIEXT R A getter, setter AN deleter Jiik, EATH Mg R QU@L RHIE B IER)
RIIAS SR RE B ER 7 10 R RS A I R WA BRI . X el — 011 R M

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

@property

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

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

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

LIRS AP Foe 2 e TR BRI R A AR R SR AT R 9 4 Bk (AR
H %o )

AR [ AR AL SR X SR AR A S M I AR S BT B JE P £get, £set Fll £del.
3.5 i B A AL SR MR G SO AT R IR AT Y

class range (siop)

class range (start, stop[, step])
BIRERR N EEL, Hrange SPr E@— MR FIIEA, W rrange x7 % 57 7) %7 - list,
tuple, range WP SCRYTEEH

repr (object)
R LA — AR I AT IR B AR o X TIF 2B, %R B SR ] 1 45 HR R
25BN GHE SRS eval () BT RXT S A MEINE, FHAEL T RRESE— M EE
KRG T AR, PSRRI A PRS0 AR5 4 ARk i B {5 2 . 28T DA
FESL __repr_ () JyyEkds il sRECH T R SE BT IR ] 2

reversed (seq)

iR ol —AN L] iterator . seq WhAUR—AHA __reversed__ () JFiKHINREE & SCFHAF ST
W (RAM 0 FHRRBECRAL S len_ O JFEMl _getitem () 1K),

round (number[, ndigits] )
W [0] number &5 A\ B/ INELRUS ndigits CREFERIE . QAR ndigins BB WEECH None , TR o] e He 4 A
{ELEERL.

W round () BIPEIE, (HEWE AR BRI 10 A0 ndigits WRIIREEG WSR-S B4
B EE B AHSE, MR A (I, round (0.5) Ml round(-0.5) ¥J24 0 ifif round (1.5) K 2).
AR A T VE A 80 ndigits QEEL. TG0, W ndigits #74W& 8Kk None MR [ RFH
B, BB EMES number [F)2EAUAH[R] o
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X F—fI&H Python X% number, round ¥Z&FE4 number.___round__.

flEl: X R EE T round () AT HTTRES A NBF: B, round(2.675, 2) 45 2. 67
AR 2. 68, XAFRFYFHIR: X402l T REBHCHIER/INCEE B EHABELAIT A
B FR . S M we-fp-issues T REHE L5 H

class set ([iterable])
BRE N set X5, A RLESFRTA M iterable REUY) TCHE . set @ PWEEH, HEFset
HFIEL KA —— set, frozenset FREX T XA M SCAY

HrHMEWMTESENEN frozenset, 1ist, tuple fildict 28, PAkcollections fHk,

setattr (object, name, value)
WRE Hoetattr () X HSECH—DXER . —ADFRFRM—MERE. FRAREE—1
WA TEEEE BRI RS PHERSG ZEE, REXNR X FEE. fla, setattr (x,
"foobar', 123) &M T x.foobar = 123,

class slice (stop)

class slice (start, stop[, step])
k[ —AFRH range (start, stop, step) FriSERG| M slice 5. Er start F step Z55
BRI None. YR XFGAAMNLHR BN SHE (BOLERIME) 1 K Eidii@t: start, stop Al
step. ENTEAHMAEATIGE: AN T8 NumPy DL AR =49 RUrEH . Y1 x5d
SAEF Y R RGEER g A . Fli: a[start:stop:step] B{ a[start:stop, il. IHS
Hitertools.islice () T fRRIBIERZRH—FIRERA A

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

W iterable IR Bl — 4SBT I C HERF 91 3
AR Y, Rl TS ERE.

key 38 A BEASSEOR R, T M iterable (A5RS04 BUT T HUR B (140 key=str.
lower). ERIAEN None (HIZHEITTER).

reverse J—NAG/RME. WIRBA True, MEANFNFRITE G4 ST LRI THET .
ffi[f] functools.cmp_to_key () W¥ER cmp BREEEW N key BB

WERsorted () BifR2RER . WER-—NHER B RN 2 B0 FURESSE SRAR 571 70 3 AR RS I 5
MHATRER — AT R ZEH (BISEHs] . F g ) .

B XHE R BIAE EHE R 2R, 125 5 sortinghowto .

@staticmethod
5 AR ST
BHEARBW RS NS5 BRI NS, w0 HIEE
class C:
@staticmethod

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

@staticmethod XFETERIR AN R EL I decorator - 1% 27 function,
B ERVE AT AFEZR 3T (040 . £ () AT AFESSHI_EdE-A T (I c O . £0).

Python H¥J RS /¥4 Java B C ++ FIERS LRl SR classmethod (), HTAIE%E
FH 20 38 R B AR

G B imias—F, WA E MR staticmethod , FXTHEERPATIEEAE.
AL LR TR RS | B0 LS il B 3 SC Bl k. XX Seig e,
BB

class C:

builtin_open = staticmethod (open)
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BT EZ A REFSIHERE S, S types .

class str (object=")

class str (object=b", encoding=utf-8’, errors=strict’)
Rl —A>str UAK object . HRHMFER, HSFstr () .
str @WNEF FHclass . BEXRTFHRNFELRER LA T LT 51,

sum (iterable, /, start=0)
M start F¥UG B ZE 014K iterable WXUSRFNFF R ] ETHE . iterable ()Y RECT, M start {EIIA 7o
VENTAE .
X I BIOR UL, A7 AEsum () B HAF BN PR3 A H e 1 B A R O SUR
join (sequence) . FEPAY NG BEXTIFE S E KA, WS Wmath. fsum (). BEPHE—RH A%
X%, HEEMHitertools.chain(),

3.8 i start JEZ 0] ] K TS HOLARIGE

super ( [type[, object-or-type] ] )
R —RBEN SR, BRI E R Z T4 type WACEBULHR K . 1X00T5 ) C AR gl B 2 4k
EITERAH
object-or-type Wi & 1 T8 & Wmethod resolution order. 2R 2:M type Z JGWHIZTT G-

2B SEVE, WA object-or-type ¥)__mro__ D -> B -> C -> A —-> object H H type W{H K
B, Wsuper () MWK C —> A —> object,

object-or-type [f]__mro__ JEYHII T getattr () Msuper () PFr3bfE MK I AR . %
JEMIE BN, T ATEATAT QR 2= G A5 S A BT B4 I e AL

MRS NS5, WREHEENEZRFEN. WRE ADASHE X5, N
isinstance (obj, type) MWAUHEAH. WHRB-ASHH—FEL, N issubclass (type2,
type) WAUHEME (XEHTEFE).

super AWML B FEBAT AR IIZ L EER T, super AT KT IS MA 06 B A4 5 E B
2R, IS E S 4edr o X AP AT HAM AR TE 5 super B IRAER AR

A MBS S I TIEE SRR MEZ AR BB Python By, FERH S 131 7 B
PO AR 5 R ATER . XS “ZER " ORI RE, TERXI S 2SI
[ ¥ o AV 58 ) SRR AR AR M UL BRI 2844 (R IR B Se A I8 AT
I ﬁﬁa/)ﬁ”zlé‘], PR A B8 N 2R R AR TR, 3 PR A W v RE A S s A T 2 AR A
X PA_E AN B, i 2R A 2R T R R A X R R

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

W T OB AN, super () WA T EMEERK. —DATBERY Y H 7 &R AE ERER % i
A %,
W E B super () 2 AER BRI A8 AW 48w R ny— K R LAY, Bl super () .
__getitem__ (name)., BEMFX M@ LI HCH __getattribute_ () ik, XH
SLAEDAVT TR A0 18 R 28, I FSZ R MEZ K. XTIV, super () #E1R super () [name]
AR B A SR EAT IR TR A 4 e T R e S
BEFENZ, BTENSHEAXAS, super () FARTHEIEANTBMEA . WHSEHTEX
BTG SEOT TRV S . BASEIEROGE T30 LS, A iEas 5 B A2
AT DAIE B A RPN P0E XK, TRkl I VAT ) 24 Hi L1
XA RAUTE ] super () RAMARAHHMEZ R L WL, 1S5 (5T super() 148 F

class tuple ( [iterable] )
BRI REL, Htuple Sihp @ — AW FHIRAL, S AR 555 %A - list, wple,
range W) SCRG B o
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class type (object)
class type (name, bases, dict)

EN—NSHT, IRI8] object )AL, R [EMEE— type X%, M Hobject.  _class__ JIfiR
0] B S A ]

R isinstance () WEREORK I RRE, FELHETRIHIL.

BA=ASES, R B —AHHY type X EAEATL g class iIFR—FEhSTE. name F4F
ERHIEA I RO __name_ J&1E; bases TSN LRI Ho N bases_ J@IEs 1 dict
AL IR E L 25 ) LB 2] — MR S dice J@Pk. BN, TRy
FIEM S BEAMIFEN £ ype W5

>>> class X:
a =1

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

HESF R 5.

3.6 JiH S type I TRURAKRER type. _new__, FEAHRMUN —DSEIIEZORIECT 5
R

vars ( [object] )

R, 2, KIS ERA__dice JRMERIRIRIN__dict_ @ik,

PR AL FLX A R AR dice_ J@¥k: B2, HEXNEW__dict_ BHnfEs
BENRHE A (F, KEMiftypes. MappingProxyType JeBi Ik L1 H 74 ) .
KB, vars () BT M Iocals (). R, locals FHLAHTTEEBGEAIER , B AXT locals
SRR R Tl

WERAEE T— IR REERA__dict_ @tk (fl, HEHRBMEELT _slots__ JEMEN)

W &5 % TypeError ¥

zip ( *iterables)

ARG TR AR R TR RS

R[]I, HA s | N ocdl &R BN SEUPI SRR RN EE | oK. 4
P AT IEACH G i JE ) — MR, AR IR A — RO R B H0, B
FpIR [l —A BT RE AR . AIFSEO, ERRR R A2k s . T

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

PR A2 PRAUE AT IR AU Gt A A P R (. A5 AT DATE R zip (* [iter (s) ] *n) KRR
B — RV R RN KE R n B4 XRFEIL B4 a5 408 n Ik, DARERE N i ol
HALH n W MNIZIE A ER . BRI E ARG R AT BN n iR

LR R DBAC AR RARRA LA, Wzip () RAH AR AR SR A RIRT . 40
RIREEREZE, MW itertools.zip_longest (),

zip () 5 * BHEAHE G AT AR — 513

>>> x = [1, 2, 3]
>>> y = [4, 5, 6]

Q)

22

Chapter 2. [FiZ2HE




The Python Library Reference, (I 3.9.0

LR
>>> zipped = zip(x, V)
>>> list (zipped)
[, 4), (2, 5, (3, 6)]
>>> x2, y2 = zip(*zip(x, Vy))
>>> x == list(x2) and y == list (y2)
True

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

#iE): Simportlib.import_module () A, iX2&—4 H%& Python 4fe A ET 3| =2k

R E 2 H import EA) KGRI - ‘B AR GRS Abuiltins BRIFIR(ESS builtins.
__import_ ) PMEMIK import {EAITE L, (Hi2 MBUAEUGXEA, HAEHSAHT (SL
PEP 302) il % WA G LB B AR, AR SERIG A E, s 2 a2 8 ir i 2
PRANSEH . AR AR BB impore_ () MINZH importlib. import_module ().

R A name FEHE, AT BEME I 25 7E 1Y globals FI locals A QARAE ALY LR SO AR IS4 7
fromlist 5 1Y BZ M name 57 BIBEHL G AR Gl TR 45K . ARifE S B 5e A A i 3 locals
SR, WA globals ZHORMIE import AN EF3C.

level 31 7€ /2 M B XTIR AN FA . 0 (BRIMED TR LATHXT A o level IR ZRAN T
BRI import_ () WIHZE, FFEHRRIICHRZE GEES I PEP 328).

24 name AR IE N package .module Bf, HHFRFERFEEZHNIE (B HESZHINA
FR), T DA name 2 B, (HU2, 24450 THEZSW) fromlist Z500F, WIFR E] DA name 154
(AR o

BN, 154) import spam ALK S AN AR AE FH A [R] A6 21

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

154) import spam.ham YRR LATN IR

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

RS E import () RAMNREI TUZBRE, FoAX 2 import AR E B E
AR R

H—JF M, &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

XL, spam.ham Bt import () &Ml FGARR SR BN G T BOTIRES &
TN R A 44 5 o

IR AR A PR AR (WRETERLY), i import 1ib. import _module ()
3.3 iR T4 Negative values for level are no longer supported (which also changes the default value to 0).
3.9 B M T A TS -E B - I, PRFASRE PYTHONCASEOK BIERF YN «

23
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CHAPTER 3

I EH

HOEMEEAETNEMSSH T . BEfile:
False
bool KM, % False IMERIEENH A5k SyntaxError,

True
bool KRAMHEAH. % True WMERIFEMIH 5Kk SyntaxError,

None
NoneType KRHME—(H. None &% M TFRREME, Y PFHBIASECARAL L RET . 45 None
TR AEEH 25| K syntaxError,

NotImplemented
MWHIBERRTYE (0 _eq (), 1t (), _add__(), _rsub__ () %) ¥R [l {8k
i, AT EREERA X MR se i Wnl it BN H s 8RR F % (0 __imul_ (),

__dand__ () &) T REFERH MR R . EA N1 R (R A

fE: 24— dEH (Sogih) iR ] “NotImplemented“}, fRREZRIF 22T ) —Fh 282 (o HiAth
—SERVRIRAE, BURTIESAT) R AR T 220k 1] “Notlmplemented®, A RERSF
FIRGE L) . A ERIR MY “NotImplemented k-5 His T4 4 15 1 JE 503 1] 1] Python AUHS Y
“NotImplemented*“{f .

e YUESINE E A S/

#E): NotImplementedError il Not Implemented ATA] H¥e, B TATA M4 FRH G .
A xR B E S, S Not ImplementedError,

39 JCTEAE: ff KRR Not Impement ed ELBFHN. BN H M AUARUENLH, (A5
&% HiDeprecationarning. BERAEARF N Python fRASH5| & TypeError,

Ellipsis
WSS L7 M RRRE RS e LA SRR AR R R RS S A .
__debug__

N4 Python %45 DA -0 3T H 8, WLHE B NEM. HiES I assert 41,

25
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Wil AshtfNone, False, True fl__ debug__ TWiEHIRE (RMEAEN], MELEMES, H3]
Yesyntaxirror ), FIONERTTDABANE “HIER” B,

3.1 f site ERBRMBYEE

site B (TR HEA, RIEG I - arATukl) LR E N E f 2 2S00 e
ZHIERELS shell IRA I, I HARAERE P i -

quit (code=None)

exit (code=None)
SATAIERTGI, SATEIH— &6, B4 “Use quit() or Crl-D (ie. EOF) to exit”, 48l Jx1 4
BF, KR E iR RS EE| ksystemExit,

copyright

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

license

LATEILXT G, SATEIH —ZRIHEL “Type license() to see the full license text”, 4if F BLXF 5L, Hf
PASF SO R Se BV ANHIESCA (BRI R — 7).«

26 Chapter 3. P&



cHAPTER 4

[FlzE Ry e

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

e AR AAN . EATHATEM. s EHEEL S AR ER R T, FERR R E R, 4
KA 2 0] Z T 4L S5 5 B il /23R 5] None.

B Z Z IR QR S R, Sk BRI X RA] ALCBOR A A . K2R (e, DARRE
B rapep (M repr () BREEIEAZRM st r () BED .. H— P REUR XN Gliprine () %
B B b 14

4.1 ZiE{EEN

;:Egﬂﬂ‘ ST AR T BB A , DAEAE 1€ B while VRN SRAFEURAEN T SO R AR R EEL
> ;i P

—AXGAEBAN ORI PN B, B 43 G I B2 ST __pool () FriAHIR
M False 8@ X T __len_ () JEHIREIE RGBS 720 A BRI N EXT 5

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)

7 ARAE S R BT A B R AUE 2R 1] 0 8K False MEOMRME, 1 8 True fENEME, BRARTIATIL
B, (EZHISN: HREBH or Ml and BUZR I P — M AERL)

U 25X SO Ty VR B AAME B TT 5% Python 2% 45 (customization).

27
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4.2 F/RisH --- and, or, not

XLJE TR, IR TP HES:

B8 &R [Ef#
X Or y if x is false, then y, else x (D
x and vy | if x is 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 MIMEIER AR /RIZESFE, W not a == b &P not (2 == b) I a == not
b &5 KB IR,

4.3 b8

1. Python WA \FHHLEGZEAT . EMMILEPME (A ZRBER RS E) . HEGEE T DMERE S IE;
B, x <y <= 2T x <y and y <= z, PHERHARZLAAET y RPORE—K (ELERFE
DR x <y SR IRER 2 #ASBORME) -

PEFAT A T W IR
EH | &X
< PR
<= N FRET
> TR
= KFRET
= EF
- RET
is REARE
is not | fEXiZhi

BEANFE RO RGN, REZRBT R AT S LR . == SRR E X, (HXF R 528
(Bilfm, %), BT is . Hith <. <=, > M >= BEIEA Z LT E L. B, 4S5
S —HEEE, BN TypeError 3.

HAG AN FAR R SR SE 0 L b Tl A, RAERENL T __eq () HiE.

— AR BE 5 A R 28 Bl He S 1 s A S o R AT HEY, R ARIZ R E LT R 2, B
1t (),_le_ (,_gt_ () PAFK_ge_ () (MURRESLIE IR L PR #fE, @R
A _ 1t () Ml __eq () BARAT).

is fil is not BHEMFILEEHE L I H BN AN A BRI A S5 K77

AP EA AL ERAIZHE in flnot in, EflWierable S8BT __contains__ () J7¥kH
REUP ]

28 Chapter 4. [Fli@#fE
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4.4 IR --- int, float, complex

FHE =R BT 2R AL 8, F S 3OM B 4. BbAh, fHMER TREN 2R3, BEEA LR
K. FABEEE M C i double SRS A RARMARFE4T IrENLAR L% SUEOR RS BE A P
TR Esys. float_info WHEF . A ESLHMMELR, 20 A—MFABFRR. EN—1E
Bz PEEBOX PN, W z.real Ml z.imag. (BRUEZEES MBI SRR, NFR R AT
W fractions.Fraction VAKVAR P8 Sk BEFR I S decimal . Decimal, )

B e AU I E S N B RS B BT S R . RN R IEE (BTN A
BEGIFI ZHERIR0) A B A S/ MU SRS BT IR T EME 2 A BOF R ERT AR R
kv E o AR (SRR, VRAT DAL S R R A O N R A5 B B S A
BRI EL

Python 524 X RHRAEH: U— N IcBEARBEFHRAEECE R REERTR, ~ 8" KRAWMEIERS
FTEEN 5 NRAER R, B B, AR RS . RFERBUNBEZ [ AR, TR
PRk B (R RS (L — R

FxERE int (). float () FMlcomplex () W] DA KA 1SR E R BLPEF .

BT (BRI W TR (A XsHE%R, 514 operator-summary) :

ZE ZR i | =8
X +y x Al y ByAI
X -y x My ZE
X *y x Flly iy
x /y x Fly YR
x //y x Al y [R5 (1)
X %y x /vy RE 2
-x x B
+x x AR
abs (x) EESESSIEERNID abs ()
int (x) F x BB OA R (3)(6) | int ()
float (x) R x BAgOh i K @)6) | float ()
complex (re, im) | —ANHAEEE re HIEEE im %L im BRAA K 0. | (6) complex ()
c.conjugate () B e 3n
divmod (x, v) (x // vy, x % Y) 2) divmod ()
pow (%, y) x 1Yy KR &) pow ()
X ** oy x Wy R 5)

(EJfige -

(1) WFRMEER R . S5 E T EA, (HES R RAUR—E & int, BH RIS M IC55 8 H
AL/ /2R0, (1) //2 R -1,1//(=2) N -1 (-1)//(-2) K0,

(2) AFHFZEL MALE LA N abs () Fell yiE R

(3) MIF B R A NSRBI CIBEF T —FEEW: 1§ S Mmath. floor () FMmath.
ceil () HREEFR I TEE L.

(4) float 4532455 "nan” FIFHHT Al HTZE "+ 20°-" BY7inf™ 2 B3R A8 (NaN) DA IE S 61 T655
(5) Python ¥f pow (0, 0) FI0 ** 0F N1, XEMEEF SR MHTE.
(6) B2 BT FIMEEIEENS 0 B 9 BUFAT4F30% Unicode F4F (HAT Nd FHEJE RIS ) .

1% 25 https://www.unicode.org/Public/13.0.0/ucd/extracted/DerivedNumericType.txt £ F E A Nd $FE
JEPERAHS S SR R

FiG numbers.Real 58 (int M float) MEFE FAizE:
2HREER, B (1, 21 5 11.0, 2.0] BAHIEE), JCAMER B

4.4, ¥R - int, float, complex 29
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ey 1 #ZR

math.trunc(x) | x #BW¥ N Integral

round (x[, n]) | x HAZ| n G/, CEEBUESEHAZIEE AR 7, WERACH 0.
math.floor (x) | <=x & KIntegral

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

A RELZHBFIZE RS Mmath flemath B,

4.4.1 BRSERRMEE
Fie Bz s PO RO B S VR B S, M4 T TR ST A AR A T M AT

THEREALDE AR R AR TR IERE, A TIRER:, sl ~ A S5 Hbh—IuEAREH
(+ and -) FIRIHLSELL .

BEFHE I A ST HEFP i iz 555 3

ey} #3R [FIf#
x |y | xFly 0L K 4)
x Ny | x M yHEA TR | 4
x &y | xFyHAL 4)
X << n | x ‘¥ n i (H(2)
x > n | x EBnli (H(3)
~x x B U
(EIfigE -

(1) B ECEIEEN, 2585 kvalueError,
(2) £ n %M T LA pow (2, n) .
(3) L' n M TERPA pow (2, n) , YRR FHUERRE.

4 HRWHEZEL - DEIMTSY R A RA I AMES FE R (BRI E R 1 + max(x.
bit_length(), y.bit_length()) B{PA L) FHATIXEETHE L L ATASAH 24 T8 LA
P TR R SR

4.4.2 ERABIRIMIIFGE

int Z8USCH T numbers. Integral abstract base class, AN, BHEAL T HA LA 7

int.bit_length()
A [ A 8 8l 2 n — AN BRI TR AR, AR LA A Y 2

>>> n = -37

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

>>> n.bit_length()
6

EAERHIDE, R x B, M x.bit_length () 2ffif5 2** (k-1) <= abs(x) < 2**k [Jif—
IEEEBL k. [A kR, 24 abs (x) /DNEE ARG IEMIS ARG, Wk = 1 + int (log(abs(x),
2)). MR x N2, W x.bit_length () &[] 0,

EMT
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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 BUETA.

int .to_bytes (length, byteorder, *, signed=False)
AR [ 7 — AR R 1 AL

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

b'\x04\x00"'

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

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

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

>>> x = 1000

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

BB length ANFHRFT: . WIRHBORRE A IO F Bk R M &5 R over flowmrror,

byteorder 5§ & Fl T FR BB FATIT o ANSR byteorder Jy "oig", MR &AL HFE T 4L
HIFTk o Q2R byteorder " Little", Wi m b F i BAETF AR B . B0l K EWLRS L
JEAFY, WM sys. byteorder fERFEAMTFE.

signed Z: B 7 2 5 FH I AME R R BRI AR signed f False Hf HET M@ 85, W&
g%k overflowError, signed FJEIAE N False.

3.2 JHTMA.

classmethod int.from_bytes (bytes, byteorder, *, signed=False)
A [ b 4 5 S R i R R

>>> 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 ZHN IR — A bytes-like object B4 BUF T B AT 4

byteorder Z 33U & TR BB FATWUF . W2R byteorder 2y "big" , Wi iy (5 A 754K
HIYTFk o QSR byteorder g "Little™, NI L7 TP BMARIARE . EHOREHLALE L
JRAEFE, W sys. byteorder M FAIMFE.

signed ZHAGH A5 ] MG AR FR AL
3.2 BB

int.as_integer_ratio()
AT R -3 G N e SRS T S R0 G E R TN 56 3 G IS P e EB e N a3 = g (B i
T LN B

3.8 BUBTIA.
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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()
AR ] — X KRR, AR IR A AT IR0 RO B BN IESL. To95 K&k overflowError 1iif NaN

&5 k% 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

W R SRR S TSR AT R 2 A 463 . FR T Python 3% sSU807E N AEGE S — B8, PRIMGIE 2
b3 i i & o e sl [ O 2 e ol gl e W NS s /NG SO 1 VAN o 1 G 2 B8 | A WA R b e
IRV B XAERA TR A TAERHER B .
float.hex ()
PA 75 2 i 245 ER B TR 2R o] — AN SRR R . XA BRIE S, XMERER R U SIS
0x FRRAM o IFEEL
classmethod float.fromhex (s)
R PAF S HERIEAFER s FRORPNF RSB R . FAFER s AT A R AR R 254
EHE float . hex () BBV, Mfloat. fromhex () BETIE,

R AR R AR

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

AR sign APAE + B —, integer fl fraction s& -+ NHEMIEHE 4N F/E, exponent &
WA TR AT T R, KN ICA 2, FE integer B, fraction HbAZ /AT — AN AN R
e LT C99 FRiENT 6.4.4.2 /NS TR I TEYE, a2 Java 1.5 DAL T FIEYE . ol
float.hex () W4 v LARIAE C 5 Java FCRS A g /S HE 7% O8O EME, i C 1Y sa #8 X AFL
Java [{) Double . toHexString FE MY T/ NBERIECFRFE Il float . fromhex () i,

T YER exponent & T HEHIELIMTAE /N HEHEL, A MBS REBOHRER 2 MER. B, T 3R aF
B 0x3.a7p10 FRFEAE (3 + 10./16 + 7./16**2) * 2.0**10 Bl 3740.0:

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

Xt 3740.0 W B S x5 2 55— AR R BE A 7S BE R B 47

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

444 BERBNBREH

XA R BT < Ml y, FK x == y B & hash(x) == hash(y) (F{EZS L
_hash__ () F¥EWNXED. HTHETFHESFHE TR (@HEint, float, decimal.Decimal
Mfractions.Fraction) FSEBIFFARUERCE, Python XA B NE fis 2 3 T WA B A PRECE X
S — AR, WNiZisB8 %t int flfractions.Fraction PNARRSEH], PAK float fldecimal.
Decimal WA RREEISAT . WAKT Fid, HRECEE A PA—ANE e gL p #F47 P A Y. P
HEAE Python I R[PAsys. hash_info [f) modulus @B .

CPython implementation detail: H i/t JH %k E, £ Clong K 32 (ViHlEs L P = 2**31 - 1M
IE Clong hy 64 NIHlZE F P = 2**61 - 1,

FEAALINIAN ik
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R x =m / nmﬂAﬂEJ\EﬁﬁfﬁﬁﬂnTT%ﬁP%‘% M3 X hash (x) Am * invmod (n,
P) ¢ P, HH invmod( ) X n P BT .

W x=m/ n ZE*/\EHEJ\EI'V@}E%(H n AT PR (H m ANGE) W n RAEXT P R#EAL, DAL
NIRER ; fEHCE O FNE X hash (x) NHEBUE sys.hash_info.inf,

WHE x = m / n@2—PRAEEENE L hash (x) 4 ~hash (-x) . WERGREAEN -1 WK
HPH -2,

¥ E(H sys.hash_info.inf, -sys.hash_info.inf fll sys.hash_info.nan #HA{EIF 155 .
FICGFFIZAE (o BIXT ) WAl (FrA T 7 ) 2SR A A R e (e )

ST —Acomplex{l z, £ilidi1% hash(z.real) + sys.hash_info.imag * hash(

imaqg) ¥LEBMNE RIS A ESE GRS, FHfTHEL 25*sys.hash_info.width [//Lﬁ
range (-2** (sys.hash_info.width - 1), 2**(sys.hash_info.width - (BEIZ

o FIREHL, AREERN -1 MR HAEH N -2,

T BRI, G B — SR AR TN B A AR Python fURSRGI, W T A HEL. float
i complex HIMEFir{H:

import sys, math

def

def

def

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

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

men

P = sys.hash_info.modulus
# Remove common factors of P. (Unnecessary if m and n already coprime.)
while m $ P == n $ P == 0:
m, n=m// P, n//P
if n & P ==
hash_value = sys.hash_info.inf
else:
# Fermat's Little Theorem: pow(n, P-1, P) is 1, so
# pow(n, P-2, P) gives the inverse of n modulo P.

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

hash_value = -hash_value
if hash_value == -1:

hash_value = -2

return hash_value

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

if math.isnan (x) :

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

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

return hash_fraction(*x.as_integer_ratio())

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

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

M = 2**(sys.hash_info.width - 1)

hash_value = (hash_value & (M - 1)) - (hash_value & M)

if hash_value == -1:

QS
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(R L —5)

hash_value = -2
return hash_value

4.5 ERZFHE

Python ¢ L7 B AT OO . BCRRIEIE G PP/ BE A0 R S0 TR T AV P 1 52

NEXERI SR RAE T SCH AR 7 51 B2 S Rk A .

BN BRRMEA SR, W X — Tk

container.__iter__ ()
Rl ERARTG . B R TFE SR T SO B A . QRS SRR R A AL, W
A DARALE SN T vk B T T HL R SRS R R B kR . CERRZ FEARIE X L 51+ [H
B SCHRF) T BEAL SE FITR BEAL S Dy AT 4548 o ) IR ¥E X 1. T Python/C APT Ht Python Xif 52 U £5 44 f&
M tp_iter flifv,

BERCHAT G F BT SO RO, BRIERLLR T # KB it

iterator.__iter__ ()
RPIERAN R AL . X2 RS REREL S for Al in BA)E R T by . 7 ¥ERT Y,
F Python/C API 1 Python X} BRI ZER A tpo_iter f{7,

iterator.__next__ ()
MABZEHGR IR —3., R C A RE, W5k stopTteration B, W EMNY T
Python/C API 1 Python %} G RAULEM (KT tp_iternext R,

Python & 3L T JURPIE AN R DA SRR X — AR s Fp 81 2R3 SR A SR i P b A Tk A B T
IEACAR MY S B, R 2 A LA SO SR A B R AN

—HBRAUARI__next__ () Fik5I K T Stoplteration, EMM—EX LM GI L FRAMFRRE. A
TR IAT AR S IR TO VR IE S A

451 HpigE3ERY

Python [jgenerator $244t 7 — s BLE AR EHE T X WRBEIRNR __iter_ () HEHLHN—
AR, B ER R ERET S (MR R A ERERTS) , AR iter ()
M __next__ () Hik. AxXANLHREZLZAE BT AZH yield kU 30k .

4.6 ISR --- 1ist, tuple, range

A =R IEAFFI AL - list, tuple 1 range %42 S AL = &) 248 FI AT AR AR E A F 5
RMAAL LTI/ s .

4.6.1 ERFIIRE
REBFHNR, AFF AT AR RN W] A R BAL S 1 N R . collections.abc. Sequence
ABC W it R 2 2 HAE F 7 751262 IRt SE B e ke

BEFFEA TP AU TSI FEgAg T, s A0 2 EAAFEZLNEA, n, i, j Mk 2R x AT
fi3 FE s BT A ) S BRI B A O AR TR 42

in flnot in #AERA Y WRBIEMFIMEES . + @FE) Fl+ (FR) HAERAG 5% R AU EZ R R
Lo’

SR, PAART AR JCH: X 43 ik SR MR AL
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ey} ZR [FIf#
x in s W5 s PRYEIZET x RN True, BHNH False (D

x not in s AR s PRI T x WZEHh False, HIIH True (1)

s + t s 5t fHPHE (6)(7)
s *ni{n * s YT s 5H ST n P 2)(7)
s[i] s HYER i I, ELRN 0 3)
s[i:j] NE N (3)(4)
s[i:j:k] s i Bl j RN kbR (3)(5)
len(s) s PR BE

min (s) s By F /NI

max (s) N E‘Jﬁ%jﬁlﬁ

s.index (x[, il, 311) | xfEs PHREIIMYRTS (RE15E (S35 HAE ) Zh) [ 8)
s.count (x) x 7E s B B EL

AR SRR SR U . R, tuple FI List 1Y FLR & 38 1 HE A N e R F BT . X R E
W RAE, WA TR RS RAU A, I HANP K ELAHENE . (CRANTIESAES
%241 comparisons 743 )
[Efi# -
(1) B in Ml not in HAEFEEHIE OL N U TR A L A I, JE 284 078 (Blinscer,
bytes flbytearray) W BT T FH N

>>> llgqﬂ ln "qusﬂ
True

(2) /T 0 By n (HSB4A1E 0 RAEH (CEN—15 s RSP WHEREF s PRI A 2%
DU EMSWERGI. X— & H 2% Python Zi A H T EEI NI H:

>>> lists =
>>> lists
[rr, 1, (11

>>> lists[0].append(3)
>>> lists
[[31, [31,

(r1r = 3

[31]

HEWEHRAET (1] 2T NS ENEITEINER, B (111 * 34RPH=1IC
TR — AN EHE . B Lists PHRAEMA—PICRE LR LEGEIHX —A 255 RAg B .
PRAT A DA 7 B A ] 51 36 R oo R 51 36

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

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

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

>>> lists

[031, [51, [7]1]

FE—F R R ] DAYE FAQ 45 H fag-multidimensional-list fFZ5 % .

AR £ B O AE, MRTIF 2 AT RS s AR R: RS2 Hol len(s) + 18 len(s)
+ 3. HESERE -0 7380 0.

@ s i B jIIRBE SCHITAEWLE 1 <= k < 3 RIS kWAL FH]. s j KT
len(s), WM len(s). Q5 i GEAEECH None, WA 0. AR j B4 MEECA None, JUIH
len(s). WHR i KFHETJ, WA R,

(5) s Wi B j RN k IR BGESCHITAIR 0 <= n < (3-1) /k WRFIF x = 1 + n*k {0
LI FH) . BADIESE, W50 1, i+k, 1+2*k, i+3*k, DAMCIHE, Hik#] j gk (H—E
ALHE Do 24k NIEER, @ Fj 2PIRERKRT len(s) . 24k HAEN, i Fj 2BIHEART
len(s) - 1. R 8l WA IEECN None, BTSN “AIb” (B C2WP—ikAY 2 LM Bk T
k BIFFS). THHER, K AACHE, QIR &y None, WR4fE 1 4LHE,

3)
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(6) PFEATAFH G R EMCTIINR . X WG 0 B PHE KA P9 A TR TP & 5T
FPA SRR Ts . REERAGLAMERIBATINIT 8, AR AU NI Rz —:

W HEBEser X R, AR LU PRI AR B st e join () BT A Ao
St ringTo SIAELHIEIE M

o WRBHEEbytes X4, A Hbytes. join () Biio.Bytes10, BEARW A PAH
Mbytearray MEHITIEMPHE . bytearray MG, 3 HHEA SBA E /AL

s WRPHEcuple MR, WHCNY ELIist K
o WTHERA, WEEA RSO
(7) FLEFFIRI (Bl range) SUSCFFEARRF R IUTE], NI A SRS BHEZ S

(8) Y4 x 7E s THAFIN} index &F|kValueError, K%%ﬁifﬂﬁﬁj{?%fgf\%ﬁﬁl‘gﬁ i Jo X
MNP AR RTIFIP5 AAXNFIISERBM YL THMH s[1:3] . index (x),
ERALE HUEATEDE, F HaR BT DA T Ik m R 5 k.

4.6.2 FEIIFFI%R

R 2T S BT 8 7 912458 e S B — BV Xt s () DA BB 85
BOR S F AUV AT, Bt up 1o SOV fiEcti ot B8, DARHPRfAE set Rl Frozenset S,
S B R T W 7 (LR R TS SIS R4 R8Ty peBrror .,

4.6.3 TJEEFFHISEH
PAF B B E B FE VT AR e ) 288 | XA . collections.abc.MutableSequence ABC #iffit
FH R TS 5 MO i T4 2B b IE A SE I Se 4

MY s SR AT ALFP A RBAY LB, ¢ R REAON G, T x AT AR s BT LE S35 (6 KR i A A A xd
G (B, bytearray {GESZWE 0 <= x <= 255 [HRHIWELD.

ey} g7 If#
s[i] = x B s BO5E | DR A X

s[i:j] = ¢t B s i B j Y B T E A5 N2

del s[i:]] EET s[i:3] = [

s[i:j:k] = Ffs[i:g:k] PICEFHN t LR (1)

MR RR s[1:7:k] BYILE

s .append (x B x e ol AR R (8T s[len(s) :len(s)] = [x])

s.clear () Mos PREBRIT A I (S5[6] T del s[:]) (5)

s.copy () Bl s B DL (T s 1)) (5)

s.extend(t) B(s += t | HiMARY Es EALEENT sllen(s):len(s)] = t)

s *= n B s BN ESR n YORX IS T8 3y (6)

s.insert (i, x) TEH (ARG ER x A s (FRIT s[i:1] = [x])

s.pop ([1]) PENCEE (L E BRI, IR s hRSER (2)

s.remove (x) MEE s HEE—A> s 111 S F x WuiH . 3)

s.reverse () RS R R T B . 4)
(EIfig -

(1) r A5 E PR B B IR K
(2) EESHE BN -1, FEAEERIAE LN S RIE IR [ 55— .
(3) 47 s P AR x I} remove () #fEST| K ValueError,

@) YIRS PSR reverse () JIAR B BO% P ABRIEZS A1 2850 1. 3B ) b 12
I R AT, B A 2R B R A .
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() fffi clear () Ml copy O @A T SRR T AR AT AL 284S (Blandict Flset) WH O ORFF—
., copy () AEcollections.abc.MutableSequence ABC [{—#R4), (B R EZEHAKY) )48
FPo KRS T

33 HGHT A clear () Fl copy () HiE.

(6) n HR—MEEL, o2 LI T __index__ () BMR. n AT OERHETH. JFIIHH)
WAXYFE I ENSmZ RGN, IEWEEm 720 580F fa X s * n iBH.

4.6.4 List (5%))

FIFIE R AP A, G T AR H AR A (FLAORIA A (R B ARl b A2 4k )
class list( [itemble] )

A Z A7 R )k -
o X THE SR TR IR (]
s NS, HPmMuAE S5 E: (al, [a, b, c]
o [ FEMSER: [x for x in iterable]
o (i FRBAYIERE: 1ist () B list (iterable)

Mg AR s — o3, A I Y ierable v )35 H A A R W BE S0 . iterable W] PAZ 751
YERER A T A RS . WIR iterable B4 2 —N5132, BAE IR BIHE AL, KT
iterable[:]., flll, list ('abc') &RH ['a', 'b', 'c'] W list( (1, 2, 3) ) &MH
(1, 2, 31, WMRKAGBLSE, WiESHFQdE— =58 (1.

HETZ8ERS YR, Wffsorted () WEKREL.
B FSI T A —A% AT L PSR ERE . S FREBAMEIL T U
sort (*, key=None, reverse=False)

BT IE RPN E AT e, R < RIEFT A IR LR . A bt —— AR AT
TECR AR R, A HEP B R R M (T8R0T BE AL TR B RS -

sort () EZMAURAK P AR SR AR 4 F 4-40):

key $E5E A — SRR AL, T IWENFIRICER PRI (Bl key=str. lower),
xR FHIR P IR SO R, RIS SRE P . BOAE None R H.
FERT ) FIGHE P AT A B 7 B

a]PAF ] functools. cmp_to_key () F 2.x XAEH cmp BREVEEHR key B,
reverse y—MRIL. W True, WREAFIRTERAHE B WIUF LACHETFHPY.

R RT R B I T ¥ 2 I B O P 51 ABRAIE 25 (] 2855 1. Bl Ji) P s i e 2 o
E%%Wﬁ?%,E#K%ﬁ@ﬁ?ﬁ%?ﬂ(%@%amwdoiﬁﬂ%**¢%%aﬂ
Fro5B1) o

sort () PR RER . AR HE Bl BRAS 2 ECAE BB S SRR <5 1) T8 38 A AR XTI 80
MRHCNRE ) — AR T AT Z EHEE (BIansesamr]. PR gHT) .

A KHEP R BN o) B HE P B0k, 752 sortinghowto .

CPython implementation detail: 7£— 3SR PHEF I E], e 28 B 2 yEA TG It 2 3 iR
TE XI5 . Python () C SEILATEHEFIIIRIIFAI R LR N as, AR A BUA A HE 3 01 e Bt

AN &5| K ValueError,
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4.6.5 jT4H

TCHRARIAE RS, i T e A B i 2 e (Blind enumerate () NEREI AR —I04).
JCAH BN TR B A T PR L (BN ARVEAF iR set Bidict BSEB) .

class tuple ( [itemble] )

CNGEZ iy vidfe oIk
o [EH—XHBESES R RR T O
o H—NEHRIE S R FREICH: a, B (a,)
« HHLEES AR Z AT a, b, cor (a, b, c)
o N Etuple (): tuple () B tuple (iterable)

MR E— A oo, H W3 iterable W1 5 HAG FH [ {E- 5 ¥ o iterable ] PAZ 731 32
B py g m A T A0 X 5. MR iterable 42— J04L, SIS Mok HaR |, 6,
tuple ('abc') &M ('a', 'b', 'c') IMituple( [1, 2, 31 )&RME (1, 2, 3). WHRE
HHEBSE, WiEaaE—A2Td (.

TR P A BT M H S E S M A B S . RS HE Tk, A s so g ol 35 2l i vk
B SIS BLERSN . BN, £(a, b, <) FETEHREIFAE =S8 £ ((a, b, c)) WRELE

A 1 R AR Pl — > = e 4L
TCHSEHL T T — AL PR B

Xt e A AU DR Pl 2R 5 0 S MY S A s 2 T4, collections. namedtuple () Wl

72 HUTRT B CAL R G0 A 18 (R

4.6.6 range %5

range REFIRAAZERBCFFA, @H N TAE for PR IEERE E 1 UL

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

range H43GE AR 19 SEL AU (WTDARWEM int BRI T __index_ FFIRITEMIXISR) .
UNSRA W step ZHL, HEONEN Lo WERAE W start S50, HEONEN 0, QR step FFN &5

K ValueError,

TSR step HIFAH, Hi5E range r AN N r(i] = start + step*i HAf i >= 0 H r[i]
< stop,

MR step FUE, Hi5E range WA AR A r[i] = start + stepri, (HRHIZFMUCH 1
>= 0 Hr[i] > stop.

WK £ (0] AFFEEAYIRBIZA:, W% range XF 40745, range XGRS SCFF ARG, 20 LR
BEAMIERTI I E B R BIT IR RS

TLRLEMA KR T sys.maxsize ) range X G2 P AVFRY, EIELEEME (Bl MN1en () AIEET

7,er,OverflowErroro

— 4 range XF4 1)

>>> list (range (10))

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

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

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

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

[0, 3, 6, 9]

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

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

Q)
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(R L —5)

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

[]

range XTI T A% FFAIM TR B, EBHEMEZ RSN (X2 0T range MR A BEIRATF 5™
R, T EE SR R S 2 i SO AR RS

start

start TEZHH (ARZIE S AR IRUEN S 0)
stop

stop I HIMH
step

step TEZHI{H (WERIZTES AR EZHEN 1)

range KA HE M 1ist K cuple PWRHELLET A range WHERHHBEERER (B/DN) WE, &
WHIERPTEEAGZ K (e RRIET start, stop Al step fl, SRR H AR 7
0 BB AOAEL)

range MR LI T collections.abe. Sequence ABC, $RLMGLERN . JTCRRTIEK. U S5FE,
FZFMRG| (B0 F5) £ R - list, uple, range):

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

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

>>> 10 in r
True

>>> r.index (10)
5

>>> r[5]

10

>>> r[:5]

range (0, 10, 2)
>>> r[—-1]

18

B == F1 = K& range X 52 G AH S @R HAE AR LU . a2 i, QiR i4 range X4 7R A [
FE A A BT RS . (T LR 4 A SR I A range TR W RES HA R start, stop
Mstep )@, Bl range (0) == range (2, 1, 3) Ifi range (0, 3, 2) == range (0, 4, 2).)

3.2 Wi s 5 SEBY Sequence ABC. SCRFUI R FITAENR S M 20t XA [ ik fa] py 247 5 ke, A
B ERPTA .

3.3 HUsE A 0==" =" DA range X G T SCAMET A K AT RS (AN ARIEXT R A7) .
33 WG start, stop Flstep Jg.
W%

* linspace recipe {7 T QR[S BL—NE IR SRAERRAS (19 1535 B0 T Y range XF4R .
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4.7 XAFH|ZE - str

1E Python H AL PRSCARE R M st XPR, WHR F4F $ . F4FERZ H Unicode f 0744 BRI AN T AL 5
7). FREERTIEEA Z AR Gk

C MR AREEHT KT 55

MBI REAEH B FE

.EE%]%:III Ei’%{_gl%lll’nnn EEXX?]%"""
] =F5 S A7 E ] AR B AT —Ho i B 1928 P AP S e AT R P TR
Ve B — R AN 7, Z 18] R i 25 20 B i 27 H 7 THHE 2 Bl B 0 B A £ T
&;ﬁ,‘jﬁ%i}‘éﬂ ("spam " "eggs") — "spam eggS"g

THZ Y strings A A KA FAFER PR EZER, WIRISCRESOFS, ARGER © (Craw”) RiZH
HEE R SO SR AL B

FAFERA AT LA i ] s € - MR AR S B

TR ALY TR K, RETAFHRTS B — AR | R BRI, 3T
AR 5 (0] == s[0:1].

AL FAFER AL, H@str. join () Bio. StringI0 A ARBE RS Z A B sk ity
feS e L

3.3 UEEAE: 9 T Python 2 RFRY ) NARA, PR TATH FHEM u BT, X PRI
BOCEARW, HEHARES © B IE 1

class str (object=")

class str (object=b", encoding=utf-8’, errors=strict’)
W& [A] object {)F 45 A . AIRAKIEHE object MR W] 23 FAFH . FEHAUEIL T str () BFTHER
F encoding %, errors = HHEH, BAEILT.

W encoding 8Y errors YR H,, str (object) 1k[H object._ str_ (), X4 object 1] “JEIE
S SO P TR R . AT TR R, SR AR . AL object 14T stz ()
FH:, Wser () Rl KRE repr (object) .

W5 encoding B errors % /D4y Hih 22— | object [ % & — P bytes-like object (] Wibytes
B bytearray)., TEIIENT, U object J&—"bytes (Bibytearray) %%, N str (bytes,
encoding, errors) % ffy Thytes.decode (encoding, errors). 4 W%, < 71F#H
Mbytes.decode () ZHIIRBG M XX E T ZR bytes X 5. S =t 4] 5 2 k7 --- bytes,
bytearray, memoryview 5 bufferobjects T g XM KX L HEE. .

Fr—Abytes MEEAstr () MALH encoding B errors ZEUVERAETE T 56— MG oL, Rk [ HE
ERFRFRFER (557525 Python 1) b iy 4150 ) . il

>>> str(b'Zoot!")
"b’ZOOt! ™rn

Ax str REHITEWEZEL, WS TR AT I KD — sor FIF 45 8097 i /N 2
AT, 555 f-strings A& X F 45 8955 AN WAMNEW DAS [ A AL 2 AR J5- /NiT .
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4.71 FHEBNFEE

TR T B — A AN EAE, BBUONMERL T DA F1 H i — 280 535

FAFER IR S PIR P AR ERAR SRS, — AR TR A RIS PRI ] & HiE: (B P st r. format (),
X FAF B85 A 2 LT A B 1 X)) 5 —Flg BT Cprint £ AL, B RTAL BRGNS
FElBe7e, I HLRMEAIERR B, (E06h T & T A PR BUAE A 2 O BRI (printf A 4 F 45 ¥ 15 KAL) o

RHUEJR I SR AL S AR 5 R e T VRS A, R MOSCARMIE TR (BN & T re BEHLHIE
MRS ) o

str.capitalize ()

REEFAFR RS, HEDNPRS, HRN/NS.

3.8 U EE A H— NP PIAERRO T titlecase T A~J2& uppercase. XMW EE AT EEFRHERAY
MBI RE, MHAREHFEFKRE.

str.casefold ()

AR [ P AR BR R NE I RIAS . I8 KNG B A R R 2 KNS TR

WIRKANERUTHR/NG, FRTIIE 2L, oSSBT PR NG IR,
i, MR NS B ML T "sst. MITECAR/ING T, lover () RN '8 MUEMTHUE:
Mcaserold () MeHEEW K "ssT,

TR/ NE RIER AT 2 UL Unicode FRifEr) 3.13 Y.
3.3 BB

str.center (width[, ﬁllchar] )
B KBl widdh (7R, AR E . B 2 1Y fillchar OEPEAZS R (B
ASCIL ZSH84F ) o WNAR width /NT45T Len (s) D3R 0] J 4% R (1 Il 4% o

str.count (sub[, start[, end] ] )
I sub 1 start, end) S50 PRI A IO UAL, TS start 5 end 2cgREER U1 F %
R

str.encode (encoding="utf-8”, errors="strict”)
IR 0] A ER i A T ER R RIS . BRIAGRAD Tut £-8" . T DALGHY errors SRACE AN [F] B
IR TR . errors FIBRIMEN 'strict', FRFLEEIRET| K UnicodeError, HAbR] I HI(E
5 '"ignore', 'replace’, 'xmlcharrefreplace', 'backslashreplace' DA MATA] H AthiE
itcodecs. register_error () WIHME, HSRERAIZ S % /N BEF A HmMIE,
W5 AT 2 7 /NTT

errors ZERNA LR A, DASASRAEMERE, W0 7R — R gn 58 DA o 5 I Python T 4 4%
Ao BEE TR B RAG A errors

3.1 BB AE: AT KT SR S
3.9 WU 5 errors BUAEAETT AN AR TR S Bk

str.endswith (suﬁix[, start[, end] ] )
WA FAFER AR E (1Y suffix Z5HGR ] True, HWRE] False. suffix tn] DASY o2 MIERE SR 1) 520
I@ﬁﬂ’é ;;r:éﬂo WERA W EIT start, AR5 TG E S EIT AR A . WIRAT AT AT end , F5AE T4 5E (7 L
1 L

str.expandtabs (tabsize=38)
R FAFER I EIAS, AR B 1 R & A A SR, BB T Y i 8 (B MIZG E 1
HIRAFIERE . 4 tabsize DNFAFBON—HIZRAL (BN 8 W BUE M HHI R AAES 0, 8, 16 HUSHE)
ZIRIPFATR, YA THE BB TR PR MR TR SR (\v), W&
TESR AN RSN, HEIAF ST F— PR (HRFASAPE S ) Wk
FARBATAF (\n) SEIEFF (\r), BSBRFIFRFUHIMERCNE . EAHAL TR 2Ok
AL HFEFF A HIFNIN—, AEETAAERHT NN 2 A s

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

(3
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(R L —5)

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

str.£find (sub[, start[, end] ])

R0 FFAFER sub #E s [start :end] VI R BRI E/NRG] . WIS start 5 end SRR
VIR 3Ry AN sub K<Yk B R [E -1,

#ilE: find () FIENZRIEVRTEEAGE sub FI{ECLEREH . BAGE sub RN FF4FH, T
i in BAERT:

>>> 'Py' in 'Python'
True

str.format (*args, **kwargs)

AT AR . TR 5 FA R A5 53 T AL 5 4 H I (E B ATESR S () SRR AR
etk AR DA MU ESBINET RG], B R FSRAIR. R
R AS R AN AR S BN X I SR A S

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

WP X T AT § 05k T R DAERS AP AR AR PR A A e T e 6 R

HiE): S n 258 (Fl0: ' {:n}'.format (1234)) A& EFE (int, float, complex,
decimal.Decimal JREFZ) BINME, ZEES I LC_CTYPE I & 5 LC_NUMERIC
X PAfEIY localeconv () f decimal_point il thousands_sep FE, W EA1234E ASCII
FAFEK L 1 045, H LC_NUMERIC KIH& 5 LC_CTYPE I A—3. XMl 8k
2 AL AR .

3.7 R AE: M n RAGE X ACECTIS, R E R LS DL 2 m i R Le_CTYPE XIS
N LC_NUMERIC X3,

str.format_map (mapping)

Bl F str.format (**mapping), AN[FZATET mapping 29 B 36 M A 2 & §l 2 —
Adict. FEMEH M ER P22 mapping 24 dict [F2EHE L :

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

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

3.2 BUHTMA.

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

EMTFrind (), HEFRARFEREE| A VvalueError,

str.isalnum ()

R4 o AT SRR T R FLE A — A, MG True . #IIGI False .
MR c.isalpha() , c.isdecimal () , c.isdigit () , B c.isnumeric () ZFH K[
True , WFAF e PR BT

str.isalpha ()

WER PR P TR TR b, IF AR — A4, R True , {RE False o 5}
FAFRIGHCLEAE Unicode FAFHR 4 i R Letter” A74F, BIARLLHA"Lm”, “Lt*, “Lu”, "LI”
8"Lo” Z — (il 2R B IR 7F4F . ¥R, X5 Unicode ARifrfiE LY T8 JRIEA .

42
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str.

str.

str.

str.

str.

str.

str

str.

str.

str.

isascii ()
AR AT 28 B AT R P T A AR 2 ASCIL , 3R [E] True , &R [E] False . ASCI 4
(A5 5 T 2 U+0000-U+007F

3.7 BB

isdecimal ()

QR FAF R PR A EAAE R TR A Bz e 200 — A4, WERE] True , 75 005% W]
False . T#EHIFAFFEHPLETT DU R 10 SEHIECFZ AT, Hl4n U+0660 , BRI+ FHE 0
0. fkgHuit, 136154572 Unicode i F 2 H"Nd” H1 ) —ANF4F

isdigit ()

WERFAFR P IA e, I AZRDHE —NFAF, BE] True , HNERE] False o $FEA
F& T B AR TR BRI A B, WA EARECT . XS TOREE AR AR 10 HEH1 5 £
“, 0 Kharosthi . [ZkgHbi:, 305245 )88 5 Numeric_Type=Digit 5} Numeric_Type=Decimal
FAE o

isidentifier ()

WERFEAF R AR, BEl True , MKIEIET 2 X, identifiers 77,

WH keyword. iskeyword () Rkl FAFE s &M AREARIRSF, Bl def fl class.
ENGE

>>> from keyword import iskeyword

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

True, True

islower ()

R TR T 2 — ARSI NFIFERE HIE R /NG R True , FHMGRE False

isnumeric ()

AR AT B A — AN PR B A58 N A A MR ] True , HNLR[E False o %X
EHF IR T T4, AL TE Unicode H i B 1 BB R PERY 74, 19140 U+2155, VUL-
GAR FRACTION ONE FIFTH. 1EUE Oh - BUES 72 2 R & PE{E Numeric_Type=Digit,
Numeric_Type=Decimal 5§ Numeric_Type=Numeric )54}

.isprintable ()

WAL AAFER T AR T T BN s AR R R 2 R ] True , HBIWERE] False o AAFTH]
FAFAE Unicode “EAF4HE 22 Ho g i k" Other” 5% "Separator” [E4F, F4ME Ol ASCIT 25 k& 4
(0x20) PEAAERTHT EDFAF . (T TERAESLIESE T ol 4T B P47 2 38 24 % — A 45FE R ] repr ()
B AN L FAF . BN ST S Asys. stdout B sys. stderr BRI EETE X )
isspace ()

AR FERF R T HA S AFEF 20 — N FEFNERE] True , HWERE False o

G FLF R HEAE Unicode “FAFHHRIE (B Municodedata) F1 EFE TN 2s ("Separator, space”) B
JRJEXT 2K ws, B B s BFA4F .

istitle ()

R B AT BRI WER ] True |, BIATKRS 4572 5 HEEW IER S 747
M/ NG FRFLIHA KGR . HMERME False .

isupper ()

WRFFFR R 20 MR KNG TR TR ARG NER ] True , R[] False

o

4 R K NE I A2 A8 T B — 2 Bl @ 7 Lu” (Letter, uppercase), ”LI” (Letter, lowercase) #{”Lt” (Letter, titlecase) . — {545 o
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str.

str

str.

str

>>> 'BANANA'.isupper ()
True

>>> 'banana'.isupper ()
False

>>> 'baNana'.isupper ()
False

>>> ' ' isupper ()
False

join (iterable)
IR [E—A~E iterable W AT R TIT LA FAFER . QIR iterable HAEAEATAT AR EAF R E 4G by tes
YEN 5| Kk TypeError. RS TENTAFRRAERN TR Z B0

.13just (width|, fillchar |)

R FE R width B FAFER , BRP AR AE P S 2200 5% . 48 € 1) fillchar Y 782507 (ERIA
ASCII Z5A84F) o WIS width /NFEET Len (s) WR ] JFP 47 ER I RITAS

lower ()

AR EFAFER R EIAS, BT X5 NG I FAF AN o
Jit et/ NE SRV 4155 WL Unicode ARAERY 3.13 7.

.1strip( [chars ] )

R R AR EIA, BT ST . chars SECHTEE BB TN TR . WA IR
4 None, W chars SEERNEIE 2GS . L3I chars SE0F A8 E A IS, T ESBESEUE
W T 4G

>>> ! spacious '.1lstrip()
'spacious !
>>> 'www.example.com'.lstrip('cmowz.")

'example.com'

ZWstr.removeprefix () , WIESRFMERRARIS AT, A REMAELEG TN TR Bl
n:

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

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

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

WES R A0 fitstr. translate () i RS IR .

R G —AS5, WELHE—KF Unicode fS0 75 (%0 i 4F (KERN 1 FAFH)
S5 Unicode i 55 . ((FEEKER) FAFHRE None W7, FRF SR S NS F5 .
WERAWNSE, e K EMERN ARSI HAES R, x PR FEAFR gl
gﬁﬂy FHIFALE AT RSB A, BOAUE— T, PSS R b gl
i} %] None.,

str.partition (sep)

str

TE sep BRI OL BEYR TR, R —A 3 e, HP S oA Z R, HAFAs g,
DA BATZ I iy o ISR BT RS, MR TRy 3 SO A A &5 P AT A B A S A 25 P 4 e

.removeprefix (prefix, /)

TR TR A AT R PR ITL, IRl string[len (prefix) : 1 o N, & EIFAAFAFE I RIAS :

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

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

3.9 BUHTMA.
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str.removesuffix (suffix, /)
WERFAFR A B RFAFRLERE, JHH BARIES, &M string[:-len(suffix)] . &M, &MH
JE UG AT ER Y R A

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

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

3.9 BT INA.

str.replace (old, new[, count] )
R PR RIS, A IR T TP AR old AT N new. WIREGH T RIIESEL count,
WU ORI count YT HIBE .

str.rfind (sub[, start[, end] ])
R TP sub TEFAFER NBCR B ok (Befi) &1, Xk sub FHETE s [start:end] 2
o AIES R start 55 end PIRENYI R FRE . MRS E R ] -1,

str.rindex (sub[, start[, end] ] )
BT rrind (), HETTFLHH sub KBNS &5| Kk valueError,

str.rjust (width|, fillchar |)
R BN width [(FFFER, JRFAFRIEI R R 55 M@0 fillchar Y5825 070 (CBRINEE
ASCIH 2548 FF) o QAL width /NT4F Len (s) MR ] J5 45 B 1 ) AR o

str.rpartition (sep)
TE sep Feq— W AL FAFER, kB4 3 Jedl, Hoa & marz miiisr. R
5, ABIY AT IRy o RN BRATARIRE], MR [ulf) 3 JOAL 5 AN 2P A HR DA S A o
KL,

str.rsplit (sep=None, maxsplit=-1)
AR ] —A> R A N BRI LR 9 R, BT sep MR 7 B AFER . AEREG T maxsplit, W2 ot
1 maxsplit WHRI>, M A& 2T R WER sep RIGE BN None, fEATZE P FFERER AN
e BT MWARITFITRGY, rsplit () BIHARST HERIUT T b split ().

str.rstrip ( [chars] )
R AR RIA, B OR BT, chars ZEUCHTE BB EA LTS . RS 1R B
j None, W chars ZEIANEE ST . LR b chars ZH0F RS E BANESR: RSB BS L
)T 2 A

>>> ! spacious

.rstrip()
spacious'

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

B A G R AT, AR SR EEGTITER, B str. removesuffix () Jiik. Bl
i

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

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

str.split (sep=None, maxsplit=-1)
AR [l —A~ i AT ER N BRI AL B, BT sep MR M TR AT ES o AIRER I T maxsplit, W22 it
1 maxsplit $A¥ 5y (FIL, SIERBE DA maxsplit+1 AICR). WER maxsplit RIGESH -1, M
BRI (AT BT A AT RERYR ) -

WERG T sep, WIFELER 7> AT A 20 G AE— B2 oy 7 B 5 A8 (Bl 11, , 2.
split (', ") FFa&Ml (r1v, ', '2'1). sep BRI REH Z A FATALL (BIAN 1 1<>2<>30 .
split ("<>') fpRME (r1v, r2v, r3v]). SUHSEER SRR S T AR ERRRRE ).

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

['1', '2" l3'j|

>>> '1,2,3".split (', "', maxsplit=1)
[lll’ '2,3'}

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

['1|, '2|, 'l, |3|’ ll]

ISR sep FASEH None, WX 75— FHiRs BEuk: JEEMZER WU A AT, L2
SR ATF KR R TR, RS 6 T AR R T B, B None 37442

TR B B 2SS W FAT AR RRR ] [,
i

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

[lll, l2|, '3!1

>>> '1 2 3'.split (maxsplit=1)
[lll, 12 3|:|

>>> ! 1 2 3
['1" 121’ I3IJ

'.split ()

str.splitlines ( [keepends ] )

AR [ AT R R A TAUS SRR, AT R E YR . ARSI AR S TR, BRARAL T

keepends H N EH.

WIRES A TIATIA R TR . i, F7i 5t Runiversal newlines fl— Mg .

TR ik

\n 1T

\r EES

\r\n EEEE
\v 5 \x0b | 17 H#44
\f 8 \x0c | e
\x1lc AT B AT
\x1d o FasT
\xle ISR B AT
\x85 47 (CI =3l f)
\u2028 115 BRAT
\u2029 B BRAT

3.2 fRCEAS: \v Fl \ £ W E AT e
fil4n:

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

['ab ¢', ''", 'de fg', 'kl']

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

AR Tsplic (), BT IR sep i, T2 FRFRI NIRRT 22505, TR R
TR £ RS T

>>> "" gsplitlines()

[]

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

VERHEE, split ("\n') [ILEHRA:

>>> "' split('\n")
['"1

CNTgkz:)
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(R L —5)

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

str.startswith (preﬁx[, start[, end] ] )
WA FAFER AR E /Y prefix THARMLR ] True, HIMGRI] False. prefic LAl DK i 2 LA AT
AL ANSRAT TR start, Ff IR E A7 BT AR AL . WSRA W IRIT end, FFAEFITHE E (7
BRI

str.strip( [chars] )
RPEERFREIA, BRESME SR BTER. chars ZECHTEE BB FEA TR R
HUEEH None, W chars ZEERINE IR SHEAT . SLbr b chars ZHOT R E BB BUEH: M
SR SBUEN A 46

>>> ! spacious '.strip()
'spacious’

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

RAMUTI A AAE chars ZHUERF N FAFH PRSER . T K31 FAF IR IR B 2] — R B & T
chars T8 E TR TR 1L SRR B TESs R & 4. fla:

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

str.swapcase ()
R JEFFFER A REIA, b KRG FRH /NG | )2 IR ETER s . swapcase () . swapcase ()
== s FA—ENEAE.

str.title()
R AP RS A, HPR N — AR RE,, i/ NE.

Bilan:

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

EIR I — RO R S8 TO R E X, FFIELER) TR SN B %08 XTEZEUE LN R
AR, HEREWRERRAES G IARIHeS B MOy BA R, X0 S EUR 245

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

F RAGE I D Sk AR A R B RS A 1 b B

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

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

str.translate (table)
R[] JR AT ER R A, H o RS AT R I R R AT . B A R 2 — A il
__getitem_ () LI RIIFAEM IS, W H Nmapping B sequence, 24 PA Unicode 41y 75
(RE%) ARGINE, FEAFX 5T DM A AR —FpdE: 3k [0 Unicode J# 5 B0 FAFER , KR AFILsS
RH—ANHENFAHF: BN None, RFPfF MG R ERFR MR 25|k LookupError 34, FF
PP R H 5.

YRATPAME ] st r . maket rans () ST AR TR 3] FAFBS R A — MR
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S codecs BHRPAT & Bl AW B R g 7 2.

str.upper ()
R EFAFR A RA, HAia KO IO NGHFA W RS . R s a5 R KA KN
BB U 45 R 245 Unicode 28 54N J2"Lu” (Letter, uppercase) T & "Lt” (Letter, titlecase) ]
s.upper () .isupper () HA[HEN False,

It F A K 5 B H5A 7 2 L Unicode FRUERY 3.13 5.

str.z£fill (width)
R AR R AS , FEACINIE TS ASCI ' 0 " S i K BEAR by width, TEGUERTZE (" +'/' ") 1)
ARy R RAE E O 5 2 6 HUEITIRAEZ T (S widdh /INF26T Len (s) WS B BE 5t H
FiNN

Bian:

>>> "42" zfi11(5)
'00042"

>>> "-42" z£i11(5)
'-0042"

4.7.2 printf RBHFFFRHEAL

fE: BN AR E R SRR, WRE SR 2 AT R (BN TC IR IE ) s oo 4R
). fd R R AR TG, str. format () OB T F ¢ AT RGXRE AR, X
YR R i — RS A A T B I TR R RIS AR T RO

TP R — PR N BB M % (U 284 . XN AR I 44 XAl A s BT X
T format % values (HHt format Jj—A~F4FH), TE format WiY) & FBARFRICAF R AZ I ZE
A~ values 5 H o HAECREMITAE CEFT MM sprintf ().

ISR format BR— M SE, W) values AT DAUK— P AETCHXS SO BWEIE, values s = — 1)
BRSPS E MR TS F e, s R B g (BT ) .

HAHARCAT O S A BE 2 TR BA VAT ARG, ELAZGEAR A A A I -
Lovs 245, I TARCEBATIEL .
2. WegtEE (RIk), emBEAFE SRR TSI 4 (FIA (somename) ).
3. FEAgihy (WaE), T Sgma LR R R AR

4. FUNTEOE (E) . WERIEEDS 1 (BS), WISEPRTEE S values TN T —JCR L, %
AS R R S 0 g i/ N B SE FE AN T R BE 2 SR T 3R

SRR (ATik), DME ' . (R09) ZIE IR g . W2RAEE '+ (9), WSERkE S
M values JTCALNY T —JCE BRI, BRI RN A Z S0 R .

6. KB (k).
7. FEIRIAL,

BHENSEON— AT (SOMBRESER) W, FRFER RS o2 A& I G S i WS 6, X
'S PR R SRR RS A I AR AR (R

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

FERAE DL TR AR RE B ARiCAF (HHBE RS HIE) .
et tthn o -
S SRS — A TEAL, IS ARRT LA PITTAL, A TE RO R S TEAL.
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s | AaX
# | (ERECRE T B OB (R IR 30) .
0" | BB MCH I E L 74T -

R RE 25 (PRI Z5 0" el WIS RIS ).
(%) P R R R IR (B4 ) Rk R — s hs
AT O+ B0 ) RN TR AR (SEE 2 ) -

AT KBRS HAF (h, 1 5 1), {EH/8M, 0% Python HBEIA A EE — FTLA 31d M F 2d.
BRI

® | EX
F fi#
'd! FRS - IEHIEERL

i BIFS IEHEEL

'o! RS )\ TS (1)
"u' AEHPRA -- T rd (6)
'x! HAS Tt (N5). (2)
X! HA5TAERE (K5). 2)
e! FateEuE (UhS). 3)
'E' Faf sl (K5). 3)
"f! 77 IR U 3)
'F! 77 IR 3)
g iﬂ%iﬁ WMRFEBUNT -4 SR/ NTHRG BNl NS Bk 28, 75 0 0B i | @)

I\ o
G iﬁffﬁfc WRIEBUNT -4 SO/ NTR N R S a8k 2, 0 0k 6 | @)
I\ o

'c! AR (B BB AN PR PR ) o

'r' FrrE (i repr () $:4AT4a] Python X4 ). (5)
's' TR (st r () BT Python Xf42 )., 5
'a' TR (il ascii () ¥4I Python Xf4: )., [6)
R REERBRL, SRR —1 %" 4.

(ETfig -
(D) BB SAER — R Z i A \ER T R 2 (' 00 '),
2) WBEREASTEE PRI ZHHEA ' 0x B 0x" HIgH (MR TREN "< B X' #30).
3) WP E R AAELT R T — A NIUR, RIMEHS - BeA 8 .
INERUR RS SRR B e, BRIAK 6.
@) WEAUEX SR AAEL R T T MNIUR, RESMHIEA S WAL I T AR .
ZINER R AT RS S R bR B ks, BRIAH 6.
(5) WRHKTE N N, RO N AN FAT
(6) =, PEP 237,
H1 T Python “FAFHR RAHRIIKIEL, o5 FHALR: '\ 0" YU TFAFERIIETR.
3.1 MU A A NH{EHE I 1e50 1Y £ B S PPN S Fiik.
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4.8 —##lIF5|ZE --- bytes, bytearray, memoryview

B BRI L W ST by tes Ribytearray, BfTHmemoryview BtER, Hrtg i
GE X PSR VT U SR Qe AE , R T BRI R4

array BERSCR R RONAT i EAKIREAL, filn 32 (7 HKOR TEEETS54 UG 7 RifHL -

4.8.1 bytes ¥t

bytes X G2 il AN A AN 2S8R R IR AR T ASCIL SUAR RS, [H I bytes
MG T LA B ASCIT S it ), I BAEVF 240 B 5 A7 Hh 0 R SR R T3k

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

Ede, #27% bytes FRIEIIFE TR FRNABAM, SREINT —4 b it
- 1Bt REAFEA" R 55
« RHIH: o FHAFHN B 55
St CICHSARNES S X EARNSITNES § CEALE

bytes “FIH{E H R AV ASCILFAF (TR RS AR i A ) o ARpRE Y 127 i) ki
FHARRE e SCP P I bytes “FTHI{EL .

BRFAFERFIE—FF, bytes FIIER A AMUN r BIZOREE IS ¥ I AL, 52 strings T f#A
KA bytes FI{EIZAAI LN, AR SRR LF51

AR bytes FIR{HANZ R 2T ASCILSCARRY, {H bytes X RAYAT N5 br BB A A 2R ALy
A, FH PR REMER MRG0 <= x < 256 (WERE R ILIREIFF5] % valueError). X
PR 2 A BT ASRIR DA T 58, BRI L — i HA Ut 5 T ASCITRY LR, ] bAd g A
ST 1] SCA ISR BT A T B RAE (RS DO TR — R iR a3 At (8 H ek sC
AL PRETERY T A ASCIT iy — BE il Bt LA A - B R ) o

B T IE L, bytes WGk w] DA A LA 7 2k A :
o J5E KIER ABHITIER) bytes X4 bytes (10)
o BT ERXTR: bytes (range (20) )
o S G KPR H A 1Y I EdE: bytes (ob3)
TGS fbytes WEIAL,

S T e WA S QL 1D A s S RN 1 i A Y @S 1 v 1 5 6/ D 9 =W 12 N
Hu, bytes 7 HAT A AR B BCECHR Y RN 26073 -
classmethod fromhex (string)
by tes HKI7IRR El—AEIGEE E TATHR I bytes W4 FAFHRAN I Fn 8> T4+
PNPERBAS A S, FE g ASCIL 25 AT W20

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

3.7 JRES#: bytes. fromhex () BIIES AW ASCIL %5 AR A HZ ZSA8AT
TEAE— A R R, TT DAY bytes X G2t gt W7 (4 -1 7S B 2271

hex ( [sep[, bytes _per_sep] ] )
R[] —ASFRFRXTGE, G LB PR TR AN

>>> b'\xf0\x£f1\x£f2' . hex ()
'fOf1f2"

WAARA A NHERIBCFAFER E S 3, AR DASE & B A543 BR AR R sep TR S5 T i
., BRAIASHAE AT 2. 5 AT bytes_per_sep TR S #HIMEE . IE(ES M ATFIATT
TR, SUENLE N ZETHR.
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>>> value = b'\xf0\x£f1l\x£f2'
>>> value.hex ('-")

'fO0-f1-£f2"

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

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

'55554444 4c524c52 4142"

3.5 BUFTIA.
38 WU bytes. hex () BUAESCRFATLLH) sep FI bytes_per_sep J£2 LAFE 7Nt il fi Hh i) 747
Z IR AT -

H T bytes XF 42 52 B R F5] (RALTFICdl), FT—4> bytes X4 b, b [0] $h—AHEHL, T
b[0:1] RA—AKEEHR 1 bytes X5, (X5 UARTFRFEREANMNE, RIIFYH Fr=4 ) RER 2 — K
R FRER) .

bytes X} 4 ) n i H FHEMN (b ..o, FAEEEEAE G bytes ([46, 46, 46]1) XFEAIHS
XL REFEADAMEH List (b) ¥ bytes X5 h— 1~ A A0 51 2

ffi(E): £H%F Python 2.x I i BEM]: 7E Python 2.x RAHT, fuif 8 (LF4FeR (2.x PR by i e —
PERIEIRRAAYR ) 5 Unicode “FAFERIEATA RGN, 302 T S8l R AR RSl fes, A
3. Python e 47) KL SCH5 8 (i SCAIN Unicode SCASE JE R A BN A —F15% . 7E Python 3.x i, X S %
B HGH #8 {37 — B %dE 5 Unicode SCAR A A5 AT AN HLHES T, bytes 5547 AR 0N R Y HLA &4
A B AEE

4.8.2 bytearray Y%

bytearray X4 i&bytes X Z R AEXT WA o

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

bytearray X% A € @ FHEIEE, BA
o AE—A2 %P bytearray ()
o QIE—MEE K EHASEIETT %) bytearray (10)
o A R U AT AN bytearray (range (20))
o JE M XM HIEAA B I EE: bytearray (b'Hi!")
H T bytearray X4 )@ W AR, ZXT BBk T bytes #= bytearray 32 1F W iR ) bytes I bytearray 34
BAEZ AL, SCFET P HNHAE,
B2 Wbytearray B ZEAL,
55 7 D VAN 1 3/ € L 11 O A s 2 AN VAN 1 4 . W i 1 4 € K =S = WY E DV
M, bytearray S HYELAT M AR 2L BOCECHE B B 02 vk -
classmethod fromhex (siring)
bytearray I FER Pl — MR L E FAFER Y bytearray X5 . FAFER U FR BT
PPN 7SBERIE A B, LAY ASCIT 25 A 2 4 2208

1
o A R A R ) e

>>> bytearray.fromhex ('2Ef0 F1£f2 ")
bytearray (b' . \xf0\xf1\xf2")

3.7 WU bytearray. fromhex () BAER WA ASCIL 25 AFF A & 2484 -
FFFE— S FEAR R, 1T DA bytearray Xof G4 % b i+ 7Rk il 2 «

hex ( [sep[, bytes _per_sep] ])
R[] AN FAFERXT G, AR L PR TR AN
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>>> bytearray (b'\x£f0\x£f1\x£f2') .hex ()
'fOf1£2"

3.5 BUHTA.

3.8 iEE 4 Sbytes.hex () #iftl, bytearray.hex () PAESZ VL) sep FiI bytes_per_sep
SRATE 7S 0 i 21 2 ()3 A2 B A

1T bytearray X5 2 BB )75 (FRITHIFE) , BG4 bytearray X[ 4 b, b[0] ¥ H—4
B, M b[0:1] B h— KN 1) bytearray X5, (X5 XCARTFAFEE AR, R5IAY) R B4 1) %
KN 7).

bytearray X 42 {1 3 7 i i bytes X} 5 7 1Hi {H #% X (bytearray (b'...")), BN & & & &
bytearray ([46, 46, 46]) XFMMATEL . REZATPAEIH 1ist (b) Kf bytearray Xif 5 % 4t
A~ B O R 51 2

4.8.3 bytes f1 bytearray 1£{E

bytes I bytearray YRR HF 0 A FFHIERAE. ENIAUBES R KRB RIERL, tRES (LA byes-like object
AT HARAE . TR RIETE, BT DMERAE R B R S TR S B 5. (i, BAEERIE
[ {22 T BB T AR RS T o

ffi(E): bytes Fl bytearray YR I EANEZ FAFEAEAHSEL, SR TFAFEB R INEANEZ bytes WA AFH
HEBH e I, ARDAE I AT Sik:

a = "abc"

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

a = b"abc"

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

HL28 bytes I bytearray #AFEUE (1A ASCIL ) —dE il A% =, PR HC7E A FRAT 28— EASCHICHE I 7 244 36 4
B o X LERR AT SR U

HEE): il X 2oL ASCII 45/ S Ab 38 5k PASE T ASCII [A% sCAE A8 — i I BE T 2 S 88 En .

bytes Al bytearray Xt 5 1) T 51 7594 AT A AL 0E 2 -
bytes.count (sub[, start[, end] ])
bytearray.count (sub[, start[, end] ] )

R [0l FFP sub A [start, end] JEFENAFE B 1 BRI WIESEL start 5 end RSNV 2R
TR TIPS ] LARAT B bytes-like object B 0 3 255 i il N A B AL
3.3 iR S A: A 0 2 255 Y WHY B AU E N 151

bytes.removeprefix (prefix, /)

bytearray.removeprefix (prefix, /)
TSR ZBERIEAE A AT AL, GBIl bytes [len (prefix) ] o M, &\ J5 AL — 3k
Pr A

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

>>> pb'BaseTestCase'.removeprefix (b'Test")
b'BaseTestCase'
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HIZR 7] PASeAT: B bytes-like object ,

filE): 7k bytearray B JF LR —— B SR A —ASEON S, BV A g .

3.9 BUHTMA.

bytes.removesuffix (suffix, /)

bytearray.removesuffix (suffix, /)
MR ZHEREIELA B R TSR, I H B ARIESS, Bl bytes [:-len(suffix)] . HM, &
[ i ey — e e ) R A

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

b'TmpDirMixin'

JG % ] PASRAT B bytes-like object ,

filE): BRI bytearray A JE EHIERAE B R AE—ASENS, RIS U .

3.9 BUHIMA.

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

bytearray.decode (encoding="utf-8”, errors="strict”)
R 8] 45 5E bytes fRAS H ORI FAFER . BRIAGID N "ut£-8"'. FIPAAH errors ik BEAS ] 1Y 45 i
M2, errors FIERMNESN "strict', FoRmiGERST| R UnicodeError, HAtn] FHRI{E N
"ignore', 'replace' PAMARMIHAME i codecs. register_error () WA, W5 H4E
RALIZ 7y 5 N, BB M RASSNE, SRR A Y.

errors ZEENA AR A, PG RAEMERE, 10 RS — WSS DN B o 8 I Python T 44%
Ao B MR B R AGHE errors .

H(E): K encoding ZENEY st v feiF HLIE B EA0 bytes-like object , o5 A ZRIE N bytes BY, bytearray
POE-3

3.1 MRS AT R TSR S
3.9 W SE: errors BAEAEST AL AR AP MRS WAL A -

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

bytearray.endswith (sujﬁx[, start[, end] ] )
AR RS AR E 1Y suffix SRR ] True, BRI False. suffic R PAN i Z A AT,
S SR BT T . INSRAT R start, R P4 E 07 BT HRAG AL . WISRA W RT end , KFAETHE
SE LA IR R
T RNIGE ] DARAE Z bytes-like object

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

bytearray.find (sub[, start[, end] ] )
AR [0]5 7 5] sub TERAE F AR B B/ VR, sub 115 TUIR s [startend] ZW. AIESEL start
5 end 2YIRTEAVIRFRTE . 2R sub RYGRFNR M -1,

FARI TP ] LA AT i bytes-like object B(72 0 % 255 i Bl A Y RE4K

fill): find () JPENZRTEIRTS BERIE sub FITECC BN . 2O sub R KT8, W in
PRAEAT:

>>> pb'Py' in b'Python'
True
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3.3 iR AE: WA 0 3 255 Y WY EUE N 1751

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

FUTF rind (), (HAERAE TRYIN G| K VvalueError,
BRI T LURAE R bytes-like object B2 0 2 255 i [ P EE%L
3.3 MRS sz 0 & 255 J N EEE B TR .

bytes. join (iterable)

bytearray.join (iterable)
IR Al —A~H iterable H ) TS 75 PEEZ T ST bytes B bytearray Xf4¢. U iterable H{ELEAT:
e 22 2 AFEFAE st r WRMEM 25 & TypeError, $2t1% 7541 bytes B bytearray Xf 4t
[ N2 REVE R TC R Z TR 43 B o

static bytes.maketrans (from, to)

static bytearray.maketrans (from, t0)
WEFSTHERB A Thytes. translate () WEARATIER, BARHE from Fidg A~ A7
A to WAREIN B EREREs from 5 to WERZE T a2 9 HAAMIERK R .

3.1 BB

bytes.partition (sep)

bytearray.partition (sep)
T sep UL B AL ER 5074, R El—A 3 e, HP A ERATZ R RAA S e
bytearray EIA<, PAKAFRAFZ IR . QRN FRAFARARE], MR EE 3 Jodl b 57 91 DA KR
2311 bytes B, bytearray X142 .

TR BT ] AZAL Ebytes-like object .

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

bytearray.replace (old, new[, count] )
RN EIA, o BT T 75 old FXFHEE N new. WL T AT BESHL count, T H
B count Y.

TR T8 B FP51 v] LARAL R bytes-like object .

i) S5 bytearray iRAS H 3 R 1E

BRI, AMEBCA BT .

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

bytearray.rfind (sub[, start[, end] ])
AR5 F7 41 sub FEFFSNNRAR BIR IR (Bcfr) 2851, 38T sub ¥ 5 7E s [start :end] 2, 7]
SR start 55 end RNV FoRE . WARL B MR ] -1,

TR TIPS ] LARAT B byrtes-like object Bt 0 3 255 i [l N A B AL
3.3 MU A Az 0 & 255 [ R BRI T8

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

KT rfind (), BLETFI) sub REFIN 5| K VvalueError,
TR TIPS ] LARAT R bytes-like object B2 0 & 255 i [l N A B4
3.3 SR WHZ 0 £ 255 JEH N BEUE T .

bytes.rpartition (sep)

bytearray.rpartition (sep)
1 sep e J5— U BURIBLBIRAM A, SR —A 3 e, Hoh e I M, AR
ol bytearray FlA<, LA AMIAFZ IS HOTESY . ANSEAT BAFARARE], TR [ (9 3 TCAL e S04~ 25
bytes BY; bytearray %5 DA K 5741 B Rl A o

BHRR I BT ] LARAL R bytes-like object .
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bytes.startswith (preﬁx[, start[, end] ] )

bytearray.startswith (preﬁx[, start[, end] ] )
W BRI CASR TE /Y prefix TSGR True, IR False. prefic LAl ARy i ZAMIEE 4,
(AT A L T o ANRAT TR start, KF PR E LB TR AL . WRA W IEI end , KEAEFT 4
AN N
FH R A HISE ] AR AT B Dytes-like object .

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

i [] J5 bytes B bytearray X G EIAS , R IR H A IrATE LS AL delete 1 BT bytes, HiAx bytes £f
MBI 2 2 AR AT, R AT BE 256 1Y bytes X 42

A PAME F bytes.maketrans () J7{E A @3,
XTALFE SR FRF AR, 751 able 2411 H None:

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

3.6 M A BUAESCRRAE delete {13 K4 F SR

AR bytes il bytearray X G977 ¥R MIBRINA T 2 B0 G A s ASCIL iy —dE A%, (Hadad 2 AT 24 1)
SRR AL R BB . TE AN A 1Y bytearray J5IA#D 2 FUBHATEAE, s
ABTEIT AR

bytes.center (width[,ﬁllbyte] )
bytearray.center (width[, ﬁllbyte] )

R EEXT SRR A, FER LR width (PN RS, BT ERY fillbyte TP ZS 07 (ERIAGEH
ASCIH ZSHE4F) o X T bytes X5, WNH width /NFET len (s) NR[EE S EIA

) M7 ER) bytearray BUAS S 3 FHBEAE— BRI E DS, RIMEBCA MU .

bytes.ljust (width[,ﬁllbyte])

bytearray.ljust (width[, ﬁllbyte])
B EXT R EIA, FEK N width {75 P EEZER 55 AR ER) fillbyte 52230 (BRINGE
ASCIL ZEA84F) o X T bytes X4, MR width /NTAET Len (s) W& B JE 51 R AS o

fiE): BT ARY bytearray BUAS S 4 BB E— B SR E DRI, RIEBCAMUT L.

bytes.lstrip( [chars] )

bytearray.lstrip( [chars])
R FFA R EIA, RS ENET S FA . chars ZECNTE E B ERF A EHE ST -k FEs——
XA FRR I Sl i 2 T ASCIL F4F . WARAABEECH None, W chars ZHUBIAF [ ASCIT
ZDESF. chars ZHOTAERRE BAHIE: TR SIBBRSEEN a4 4

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

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

BRI 1 R 7 5 W] DR AT B bytes-like object . B RN AT FAFE , AR EHLEE LT
HFEF, S W str. removeprefix () Jik. Hlun:

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

>>> b'Arthur: three!'.removeprefix (b'Arthur: ")
b'three!'
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fiE): M7 AR bytearray BUAS S JEHUEAE—— B SR E RIS, RIEBCAMUT L .

bytes.rjust (width[,ﬁllbyte])

bytearray.rjust (width[, ﬁllbyte])
SR JEX BRI, K2R widdh 1895 AT 56 . PR E 1Y filbyte $5675 6 (SRik
ASCIL Z5#84F) » Xt Fbytes X5, W widh /NF2F Len (s) MR [EEFHI R4

fE): B RR) bytearray BUAS S 3k JEHBEATE— B R E DRI, RIMEBCAMUE L .

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

bytearray.rsplit (sep=None, maxsplit=-1)
K¢ BT IV AR R B 190, R sep AR X IRAT. QPRSI T maxsplit, Wi % 347
maxsplit WAR7>, M b ATFG . QISR sep RAGE BN None, ALAT R 07 ASCIL 25 AR T FF51#R
SWAER AT BT WEIBIFIGYRIY, rsplit () BHAMATHEEMT Tk split ().

bytes.rstrip( [chars] )

bytearray.rstrip( chars])
REFEFHI RIS, BRI ERARRTIT . chars ZHChTE € BT ESE M 3 F 5 ——
XA FRFEW ) E 2 T ASCILF4F . QRIS EC None, W chars ZHURIAFE IR ASCII
SERF. chars ZHOFAEERANIES; RSB HRSEEN A HA:

>>> b' spacious '.rstrip()

b' spacious'

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

BRI kR FE A W] DASR AT B bytes-like object o MR BAAN IR FAFE, A RETA EEEGF
HIFA4F, S W str. removesuffix () k. Bl

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

b'M'

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

filE): B7 kR bytearray A Hf JF MR — B SR AE—ASETN S, B A .

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

bytearray.split (sep=None, maxsplit=-1)
P RPN AR B 75, (R sep VERAM BT QARSI T maxsplic HAEGE,
I Z AT maxsplit HF (HI, R IEEZ LA maxsplit+l NITEK) . R maxsplit K38 8 5H
-1, WORBRERRE GHETIEE W RERIHR 43 ) .
WG T sep, WELHHWAASASEHGE - RZINEEA RS FH @lno,
;2" .split(b', ") iR [b'1', b'', b'2'1). sep BEATHEN —A 275 F 5 (B4
b'1<>2<>3".split (b'<>") $FiR[E [b'1', b'2', b'3'1). HEEMNHRGIRS 2T
FIRFIRE (o] B [bytearray (b'') 1, HAKRHRTHIFII N RAREL. sep AT LRAT

& bytes-like object .,

54n:

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

[b’lV, b'2|, b’3']

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

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

[b'1', b'2', "', b'3"', b'"]
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U2R sep RAGHE BN None, WIS — MR HIA: LA ASCIL 25 AT & B 0 B4~ 73 B
£, HERMEACEFIIELECRRBIZ AR I, TEARTEE SRR AN D002 7 9 sl 2
ASCII 75 AT P A HEF TR -5 18] [

i

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

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

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

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

bytes.strip(Lﬁamﬂ)
bytearray.strip((ham])
RIEFE P RIAS, BB IR BT . chars ZHUNHE G BRI AT EAE A 1) ik il
H| 3 AR BRI I 7 V38 32 T ASCIL 4% . ISR IR BN None, W chars ZHURIAFE IR
ASCH %[ fF. chars ZH0F € BARIRBUR A RSB RSEEN I HE:

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

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

LR IRI {75 AT AR A R byrtes-like object .

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

A bytes il bytearray X (75 vk & B ()i A28 ASCIL i) —dE A% 3, AW 24 9 ) L 5 dE %L
Yo TEHEREAS/NT TR ) bytearray J5IAHR e EBHATEAE, TR SRR .

bytes.capitalize ()

bytearray.capitalize ()
R F PSR EIAS, AP AR R R — A ASCILAAF, I HA— A A RS
HARK/NG . I ASCIFH R PR R A AL

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

bytes.expandtabs (fabsize=8)

bytearray.expandtabs (tabsize=8)
RE PR EIA, o G E) ASCIL # 3R AF 2 d— e 2> ASCH 254, AR T 4 Hi 31 fir
EMEE TR IEE . B rabsize TN —ANHIFRAL (BRIME 8 BHAE I R A7ES) 0, 8, 16
WUCEME) . BRRITITH, MRS AL E RN TH B — R 75 AT AR ASCH
HFRAF o\t "), WHELRPBHA PR ANEBHBAF, BILRNET TR (FIEFRAF
REYNSGEH ) RS HI T ASCHHATAF (o' \n") B EIZFF (o' \r"), BELPWEHIFHY
?ﬁﬁﬂii&‘ﬁﬁ%o FEATHABF AT A MBS R R U RPN —, AIRIZF I EAEHT B & a0
RTY

>>> p'0I\t012\t0123\t01234" .expandtabs ()

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

fE): B AR bytearray JUAS Sf 3k FHBEAE— BERE DTS, RIMEBCA MU .

bytes.isalnum ()
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bytearray.isalnum ()

wmER 7 b A T H R 5 B X ASCIL 5 £F 5 ASCIL + 3 ] % 14 5F H J¥ 51 JE
2N [\ True , 5 W R B False . F BE2R ASCH 5 £F i 2 & 1 H & & 172 )7 41
b'abcdefghijklmnopgrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ ' W F4AF. ASCII

TS e I HE ST b 0123456789 " HFFAF.

Bl

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

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

bytes.isalpha ()

bytearray.isalpha ()
R F Ao B A F RS 2 F R R OASCH F fF O H R AR B & W AR
True , & W & [ False . % Bk 2K ASCH F £f #t 2 5 W H € & £ )% 4
b'abcdefghijklmnopqrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ ' FHIFAT .

4n:

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

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

bytes.isascii ()

bytearray.isascii ()
WP Ry 23 BUTF 5 b AT E 5 ASCIL 35 AR 0] True , R M| False o ASCIL 51
BYETEEZE 0-0x7F,

3.7 BT

bytes.isdigit ()

bytearray.isdigit ()
WER P8 vh iAo ASCIL +JE 4R H HF 9 JE2 R[] True , R[] False . ASCII
TRERB SR F T EAETE TS b 0123456789 " HIRYFAF.

fian:
>>> p'1234" .isdigit ()
True
>>> p'1.23".isdigit ()
False

bytes.islower ()
bytearray.islower ()

MR P 2 DH —A/ NG ASCI FAFIF H A K5 R ASCIL FAF R[] True , 75 Wi 1]

False,

4n:

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

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

/NG ASCI A2 P T HE S EF 5 b'abcdefghijklmnopgrstuvwxyz ' HIHFESF. K5
ASCII Z5t 2 F 1 H 0 &7 7% b' ABCDEFGHI JKLMNOPQRSTUVWXYZ ' HHFAF o

bytes.isspace ()

bytearray.isspace ()
SR P9 i A 15 2 ASCIL 25 A7 L8 JE2S R [B] True , FHWiR[E] False . ASCII %5
R IEAEETS b \t\n\r\x0b\ £" (&4, fil 2, 47, 14, B2, 2E40) 745 .
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bytes.istitle ()

bytearray.istitle ()
WRFH N ASCH bR/ NG RATF HIFFdE2 MRk E] True , HWRE False o & Hbytes.
title () THHAR “DR/NEG” BITRHE Lo

B

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

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

bytes.isupper ()
bytearray.isupper ()

IR FH 2 —AKG 58 ASCI P49 HBA /NG ASCIL A A7 R 0] True , 15 Wik [#]

False,

4n:

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

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

/NG ASCH F47 5l F T HA 55T b abecdefghijklmnopgrstuvwxyz' I FH. K5
ASCIH 4R F B EA S 1E/F%)) b ' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' HF4F -

bytes.lower ()
bytearray.lower ()

RE AR, HrE KRS ASCH FERF A AT N /NS
54n:

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

/NG ASCH ZH it B F I HA SHEF Y] b'abedefghijklmnopgrstuvwxyz ' PHFEEA. K5
ASCI FZF 2 = A 57674 b' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' HHFEF.

flE): B EEIY bytearray fRA H JE FHIEAE—— B S0 A RN, BB AT .

bytes.splitlines (keepends=False)

bytearray.splitlines (keepends=False)
i [ fiy S AR 4 o AT AL 81, R ASCIL AT I R AF 1AL B AR 43« eIy Y& A Mluniversal
newlines Jy K A3AT . BERINIF P EIRATHF, RAG T keepends H o EAH.

i

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

[b'ab c¢', b''", b'de fg', b'kl']

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

AT split (), BT HERAT sep B, WS FAFERHITIAR R Bl A2502, AR RAEAT
ASLER B HIBINAAT:

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

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

bytes.swapcase ()
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bytearray.swapcase ()

R EFE PRI, HEra /NG ASCH ERFFA AR KRG, RZ IR
Fn:

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

ING ASCI FAF k2 F T H A & 1E 75 b' abcdefghijklmnopgrstuvwxyz ' FIHFER. K5
ASCI PPt F I HAL &£ /74 b ' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' FH Y F4F

AR T str.swapcase (), fEE —JH AN bin. swapcase () . swapcase () == bin MK
3o K/NGEAGAE ASCIL HE X FREY, BRI HXFF4T 2 Unicode R0 3R U AN B BT

fiE): BT ARY bytearray BUAS S JEHUEAE—— B SR E RIS, RIEBCA MU L .

bytes.title()
bytearray.title ()

AR [0 S W PR SRR CAS , AN BRR DA KS ASCIL PRI 3, AR T R/NE . A
DR INE I FAECRE PRI EREAAE

i

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

/N ASCH F sk F I H S 1E/FY) b'abcdefghijklmnopgrstuvwxyz' FHFRK. K5
ASCIL F45t 2 F i E B S 1E 7% b ' ABCDEFGHI JKLMNOPQRSTUVWXYZ ' I FG . FrG HiAthF
FEERA X 3 KNG

IR — RO R 10 S O R X, RIS TR SN BA . 1208 XTELHUF I N ARR
AR, HEREWERRAS G A IS B Oy B, X0 RESEUR A B4R

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

T DA I D)k 3R M S A S (4 e St Ak L

>>> 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."

) By AR bytearray BUAS Sf 3 JRHBEAE— B R E DTS, RIMEBCA MU .

bytes.upper ()
bytearray.upper ()

REE AR, /NG ASCI FAF A X I K S
54n:

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

/NG ASCH Z it B F I HA STEF Y] b'abedefghijklmnopgrstuvwxyz ' PR FR. K5
ASCI F 2 A 57674 b ABCDEFGHI JKLMNOPQRSTUVWXYZ ' HHF4F.
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fiE): M7 AR bytearray BUAS S JEHUEAE—— B SR E RIS, RIEBCAMUT L .

bytes.z£ill (width)

bytearray.z£ill (width)
REEFF IR REIA, FE2E3HFE o' 0 B AT S BN width, IEGERTZ (o' +'/b'—") (AL
HRRIEIENAFS Z BIHFMAEZ Hl. X Thytes X4, WIR width /NT45T len (seq) Mk
EYFE2TIR

5 4n:

>>> b"42"  zfill (5)
5100042

>>> b"-42" . zfi11 (5)
B'-0042"

flE): BRI bytearray A H JE FHIEAE— B SR AR, RIS U .

4.8.4 printf RBHFTHERMHEAL

filE): AL AR LB R Z AR SR, TR E 2w AR (BIANTCIE IR SEon e 4R
B o ARESAT IR T AR T B I, R A — I .

FATEHBRXR (bytes/oytearray) HA—FRRRA N ERAE: (1] & ORUBD B 54T . X BBFR R 735 R
B 45 XALE] BIEBELF. ST format % values (F format J—PFAEEXR), T format ) %
HARCAT RO N B IEA values 25 H o HBCREMTIE CifiE M sprintf ().

W format FoR—AEMBEL, W values 7 DAH— A AETCAIN 5 > BIMAYTE, values W/ 22—
EIHCG R T BTG S E AT O [F e, B R — A B s R S (Bl anocdl) .

SRR S B 2 PRI LA DL AU, LA HAL L 0T
Lovat A, TR
2. W (RTik), Him ISR S FAF R SI4UR (I (somename)).
3. BERRE (W), TR S
4

CB/NFBOE (i) WERAEEN 1 (B5), WISLERSERES M values TR T —IuR P, %
AR R R S 0 g i/ N B S FE AN TR RS BE 2 SR T 3R

SRR (ATik), DAE . (09) ZIE MR EEMEG . WERISER < (B9), WSFrES
M values TCALRY T —JCE BRI, BRI RN AGEEZ S e R .

6. KEMBIMAF (k).
7. FEMRIH,

YHAMSEC—AD 7 (SOABREIAL) W, FA7 AR AR s 2 S S IR = A B ST, X
B ' AT JE M AR U RERE BRI e RS AR (B il

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

TELLTE DL I AU R REI L * RiCAF (R E— PRI SHOIK) .
AR -
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Y| (RGO BB (R E LR S0) .

10" | OB EIEE AT

-t | R A T (AR AR 0 B, WIS RS ) .

L CERD AR R R IR R (BRS T ARRAS ) IR B A
RS C A B ) R TRARECRIITL (SR SR ) -

AT KBRS HAF (h, 1 5 1), {EH/8M, 0% Python HBEIA A EE — FTLA 31d M F 2d.
BRI

® | X
fF fiR

dr | AT TR

IR A

'o! A5 )\ (D

'u' AP RA - ST T ®)

'x! BRI UNE). (2)

'X' HIF5 T AillHE (K5). ()

'e' Fagios (h5). (3)

'E’ FradaddE (K5). 3)

£ 7 e kR (3)

'F! I kR = 3)

g’ (j?ﬂ‘%fﬁ WERFEE DT -4 SON/INTRG B /NS e B =8, 5 WA A 2k dilas | (4)
.

G’ {i'ﬁﬁ‘%iﬁ WERFEENT -4 SOA/INTRS B R S Fa 8o =8, 5 WA A T2k dilds | (4)
K.

'c! BT (B BRI R ) .

‘b’ FATH (TG o X E 2 A __bytes__ () BIXIE). (5)

's' 's' & 'b' AR, HNMTEET Python2/3 A fF (6)

'a! FArE ([#f ] repr (obj) .encode ('ascii', 'backslashreplace) ¥EATAT | (5)
Python %4 ).

'r! "' tat A%, HW SR RST Python2/3 AR H T @)

s | ARSI SRR A s AT

(1) BRI SRR — R Z i A \BER BT RTZE (' 00 '),

2) WEHEAUEA LA RIS ZHEA 1 0x" 30X JiZR (BukTREM "= ik 'x' #:X).

Q) WHAUEXERATEL R TG — AU, RIS 3 %Y .
ANEURUE RS R A AR EE B, BRIAH 6.

@) WP R ZSFESR TS — I MIUR, RES O FA S WA 0L IR R -
/BRI A RS R RS BE s, BRI 6.

(5) WRKGEE N N, R N AN FAT

(6) b'ss' BFM, BT 3.x BRI PRSI,

(7) b'sr' BFH, HFE 3x BRI HRHA AR

(8) &I, PEP 237,

ffi(El: 7 ERHY bytearray AR Sf 4 JHIRAE—— B B AE— IS, BVSERA U T

hz=%:
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PEP 461 - >} bytes #il bytearray 75 h1% 4§10
3.5 U A

4.8.5 WEHE

memoryview X4 FLVF Python fCHS T 1] — Xt R NwR B, B G 30R Zop KL oz b4 T
L.

class memoryview (obj)
Bl —A5IH obj memoryview, obj WhZH SCHF 28 vp K. SCHF 22 v I PRS0 T4 B % 24
fEibytes flbytearray.
memoryview BA LB, BIHIEIGXRR obj FrALBRIYEANAFHRIT. X T V2 EFEAM)
Wbytes Mbytearray Kil, —NICEHE—NFN, HEHMYEEGWMarray. array WHg
AERIITE .
len(view) Htolist PWKEME, WHE view.ndim = 0, WEKEHN 1, 1R view.ndim =
1, WHRKREESET view TR IYECE . X THEmML4ERE, HKES TR view INIRETI RN KE.
itemsize JEIERT A URE BN TCR IS 7140

memoryview AFBIIYIT METIVIHHICEK . —4EUITIIEERIE2— > T LA

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

98

>>> v[-1]

103

>>> v[1l:4]

<memory at 0x7£3ddc9f4350>
>>> bytes(v[1:4])

b'bce'

WK format F—RHAT st ruct BB LR GLVIRT, 0 th ST BBl B0 i o
AT, FHRPIEA EMBBRIG A T —4E A B AT DA — A8 h — AN o
IR TC TR | 2 4E NAF LR AT DA 1 4 ndim BB TC R IATRE ], ndim B2
JE o YN AL AT ARE ] 25 el E TR 5 )

X B M AR T 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]

WERTEX G5, WAL SCR—HET R IR E . SO R/ NI B A

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

>>> v = memoryview (data)
>>> v.readonly

False

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

>>> data

bytearray (b'zbcefg')

>>> v[l1:4] = b'123"

>>> data
bytearray (b'z123fg"')

Q)
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(R L —5)

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

M AT S B, 0 80 BTy (W) RBUR S —4E AL IR R R AT A A5 i o WA A o L
>5 hash (m) == hash (m.tobytes())

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

>>> hash(v) == hash(b'abcefg'")

True

>>> hash(v[2:4]) == hash(b'ce')

True

>>> hash(v[::-2]) == hash(b'abcefg'[::-2])
True

3.3 A —AENTF LRI BIAE AT AR D) o A A5 7B, b 80e 1) — 4k A7 LI B T e A
.

3.4 s NFEREIES B Hcollections. abe. Sequence
3.5 RS AL BUTE AT B BOT e A TR 5
memoryview HAF VN F—Ek:

__eq__ (exporter)
memoryview 5 PEP 3118 Hi) 3 th 88X P WA ], H AR M s ruct BB
TR A RS RS B B 6 BAEERAH TR, W EATTS0R 0 .

X Ttolist () MEIHT X FEWstruct B FAFH FHE, WHR v.tolist() == w.
tolist () W v #l wAH%%:

>>> import 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 ==

True

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

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

>>> z == C

True

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

True

R PTL AR X AR A s t ruce BORBTSCRE, MIMIRT R RS R B2 A (RIGEARS X
FAFERFIZE XN AN )

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

>>> point = BEPoint (100, 200)

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

Q)
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(R L —5)

False
>>> a == Db
False

R, SEABEL R, T NFREXSRKR, v is will FRERE v == w.
3.3 WUHAE: 2 HlHIRAS U SR N A 2 200 2% H S X5 iR R A A 254

tobytes (order=None)
R X P BV R . XA S TAENAAILE B by tes M .

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

b'abc'

>>> bytes (m)

b'abc'

WAL, SRS T T RS, P CEE 7. tobytes ()
YRITAE R FERFR,, PG st ruct BHUEE IR BIEFEN .

38 WUHTINA: order 7] PAK {'C,'F, A’} o 24 order Jy'C 8F 1}, JRUGEEHEHE S oz C
i Fortran JiJ3 . X} FHELEE, A 2R [ Y3 ARG BRI AS . 457 503, A7 1 Fortran I
Fowiir . ST ARELEME, BdE s epibitdch C X . order=None 5 order="C" ZAH[FY) .

hex ( [sep[, bytes _per_sep] ])
Rl —ANFRFERRATS, Ho 2 BIRAIAS /S 3RO 3R o X L BN

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

3.5 BUBTIA.

38 iE s Sbytes. hex () ML, memoryview. hex () FIAE LI ] Y61 sep Fl bytes_per_sep
ZELAE oS4 B 07 2 A A B A -

tolist ()
PG XN R PA— A Ie R PR BB OR [H]
>>> 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]

33 S tolist () BAESFf st ruct BBIEA TR ITA 777 A XA R Z R e
o

toreadonly ()
i 8] memoryview X4 HEEHUA . J5 AR memoryview X GR2BAE .

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

[89, 98, 99]
>>> mm([0] = 42
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
TypeError: cannot modify read-only memory
>>> m[0] = 43

(N gkse)
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(R L —5)

>>> mm.tolist ()
[43, 98, 99]

3.8 BUFTIA.

release ()

TN EH P77 R L 4 A TR RO B0 X . 6 25 %0 SR I B SR 2 RIS (1
1, bytearray FABREE LRI/ B, A release) uf DT EHLR 55 I 2 )
OFREILAE 2 R VENR) <

TEW T EBR MG, ARt — P B ERf 5] K valueError (release () ARY R,
B AR R 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

(] with 54, W RAGELE_EF SCE BSGR B A RBOR:

>>> 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 OB

cast ( format[, shape ] )

N AL S B A% N AR . shape BRI [byte_length//new_itemsize], X

AV 1D -> C-contiguous F11 C-contiguous -> 1D,

F AR AR T st ruct AT R — U R UK, P — R0 51 i X (B, Y
BC) . GERI TR IR AR o

- 1D/long %46tk 1D/unsigned bytes:

>>> import array

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

R

>>> x.itemsize

8

>>> len (x)

3

>>> x.nbytes

24

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

B

>>> y.itemsize

>>> len(y)
24

>>> y.nbytes
24
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¢ 1D/unsigned bytes ¥4t/ 1D/char:

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

>>> x = memoryview (b)

>>> x[0] = b'a'

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

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

bytearray (b'ayz')

ValueError: memoryview: invalid value for format "B"

R 1D/bytes 5544 3D/ints F-444e Ay 1D/signed char:

>>> import struct

>>> y.tolist ()

tceo, 1, 21, (3, 4, 511, [le, 7, 8], [9, 10,
>>> y.format

'il

>>> y.itemsize
>>> len(y)

>>> y.nbytes
48

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

>>> z.itemsize
1

>>> len(z)

48

>>> z.nbytes
48

>>> buf = struct.pack("i"*12, *list (range(12)))
>>> x = memoryview (buf)
>>> y = x.cast('i', shape=[2,2,3])

11111

K 1D/unsigned long %%4% >4 2D/unsigned long:

>>> x = memoryview (buf)

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

2

>>> y.nbytes

48

>>> y.tolist ()

(o, 1, 21, [3, 4, 5]1]

>>> pbuf = struct.pack("L"*6, *list(range(6)))

3.3 JEHMA.
3.5 WESE: LS, WA R R
AP — BT I P

obj
WAFILEI B 2 X R

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

>>> m.obj is b

True

4.8. —i#§IFFIZR --- bytes, bytearray, memoryview
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3.3 BUHTIA.

nbytes
nbytes == product (shape) * itemsize == len(m.tobytes()) . XA E
FoRBPRE S M EET T EA—EST len(m):

%@

>>> import array

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

5

>>> m.nbytes

20

>>> y = m[::2]

>>> len(y)

3

>>> y.nbytes

12

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

2 MR

>>> 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 RGHTMA.
readonly
— RN E H R E .
format
— R, AEMETR AN TTRR (FR N struce BHAEX) . WAAREFT A RA
BB FEARR S ERAE, ERLT% Blicolist () AUBRT AR IR,

33 RO s M BT B AE & i M ostruet BEOBRIE R OR B . X EWRE
memoryview (b'abc') [0] == b'abc'[0] == 97,

itemsize
memoryview HIEENICE AT RIR AR/

>>> import array, struct

>>> m = memoryview(array.array ('H', [32000, 32001, 32002]))
>>> m.itemsize

2

>>> m[0]

32000

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

True

ndim
— R, FORNAEIRR Z A A 2 DA .
shape
— BT, il ndim BB S NN GERIY N 4B TEAR .

3.3 JiRH A 24 ndim = 0 BHME A2 TR AN TR None,

68 Chapter 4. [Fli@#fE



The Python Library Reference, (I 3.9.0

strides

— BT, S ndim ARG AT ORI, AT S AR R
)T‘E?D
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.

4.9 FEE5FA --- set, frozenset

set X} 52 5 HH B A ME—PE B hashable it G r 0L oy 2 W48 & DLAY s A48 i s il . A3 30 b &
PRE A I DA S E P G, Blanac e, PR, EESNMELEFS. (X THMERNZRES
FHdict, list Htuple ZBNEIS, PAMcollections fHil,)

HHAhZ ULk, £E5WTFF x in set, len(set) fil for x in set. fEA—FILIFHIZ T4,
EEHARNICFICEM B SIEAMT . AV, EEAR IR YA s HA T 20 A .

Hui B WA N BEEEGRAE, set Mlfrozenset, set KAEA[AF(H) - H PN E A AT add () Fl
remove () XA ERMAE . T2 AR, ERAWAE, HASREWH /E T 8 0 f el H 4
BMICER. frozenset RAUEANARH H Whashable - LN ZTER OGN REFFAS s TR E W DAKE
FEF I e AR ST &

BT DA set Mgy, dEZSI set (A2 frozenset) 34 AT DA K DAIE 540 B T R Y R W& T AL S
Z kA, BN {'jack', 'sjoerd'},
PR 1 2 E A FH R A4 =X

class set ([iterable])

class frozenset ( [iterable] )
IR Bl —AN Y set 5% frozenset X%, HIGEFR HT iterable, & ITCE W ~hashable, BEFE~ 4
;ﬁ;@“ %ﬁ%ﬂ’ﬂ%ﬁ, AN Z G frozenset X WIERARAGE iterable, WAHfiR A —4>
=LA

ESSUIDIE 2Ly Sl E:d
- BEFRTERE S AL S RERA I 1 Jack, Tsoerd!)
o [iffEAWESR: {c for ¢ in 'abracadabra' if c not in 'abc'}
o fEFZETUMIESS: set (), set ('foobar'),set(['a', 'b', 'foo'l)
set filfrozenset [HSERFIHRAL DA B/

len (s)
RIS s e RS R (RF s 9340 .
X in s

I x 245 R s R .
X not in s
R x 2R AE s PR .
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isdisjoint (other)
WRESTAE S other A TTENIRE] True. 24 HACYNESATE WL, W
BN ER

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 - ...

R ARG, HAP A R THAE others 15 HU A & HAFAER LR

symmetric_difference (other)

set ~ other
BRPl =S, P cReUE TIREGSR T other 182 W HAVE S, EAREFEE T
#o

copy ()
R 0] R A A S DL

o &, JF 3 B M A Wunion(), intersection(), difference(), PA
Fsymmetric_difference (), issubset () Mlissuperset () JIESEFZAEE W BT ZAE
RHSE MHHZTR, EATITR Rz BT A M ER S HON S . XtHER: T2 5% S i e
LB set (Tabe') & 'cbs', MAEFREEETE A set ("abe') .intersection('cbs'),
set flfrozenset WEFFEAHEANLE . WNEGY MY GNEGTHENTEHUST
B—NEEZN (BT THE) WS, —MNMEEYHACYH NS — M EANETE (B
FIGHE R THEEAFEAAEE) N R A DM EAYHICYE N N EEGHEBSE
(BIR G4 AR AR E A AHSE) BHUR T 55— NER .

set WSEHl 5 frozenset WL 2 8] 2 T EATH 8 1T LB Bl set (Tabe') ==
frozenset ('abc') iRH True, set ('abc') in set ([frozenset ('abc')]) H—FE,

FHESHE B AR aHD TR A i, EEWAES AR ESAHE R TR N
ST TEE, WA A YR o] False: a<b, a==b, or a>b,

HTEAGICE X THSHEY (FEXR), HHEGHWRIFIEList . sort () JrEmE HIF I
T X o

LEMNITTE, SFMABESE), DI hashable.,

RE Tset Sl 5 rrozenset W) #6712 5/ & [l 5 55 — A B AEBOM R 9 25 8. 61 4n:
frozenset ('ab') | set('bec') Ffik[A| frozenset HSLH,

TRIN TR T set AR T AR ZZR) frozenset SLHIHRAE:

update ( *others)
set |= other | ...

BT A, ISR A others Y FTAICE.
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intersection_update (*others)
set &= other & ...

BOHAES, HAREHEPFEFTA others FULFFEM TTEK

difference_update (*others)
set —= other | ...

RS, BRHPWAFAET others FIITE.

symmetric_difference_update (other)
set “*= other

HHRG, RRBAET RGN — AR R ER TR

add (elem)
FFICE elem TSINEIEAH .

remove (elem)

MEEGHHREIRICER elem. QISR elem NFAET RGN &G K KeyError,

discard (elem)

WIRICE elem {PAET AT MAFFHAZ IR .

pop ()
MEA TR R LR —ANT0R. WREANTMNEST| KKeyError,

clear ()

MEG TR ILE.

EHEE, FBE S RA Hupdate (), intersection_update (), difference update ()
Msymmetric_difference update () J{ERFEZAE R 0] AT RN NS5

R, _ _contains__ (), remove () fldiscard () JF{ER] elem ZE(A] GE2—> seto, 5%
— M frozenset FATI R, ARG elem G OIHE—MZ BT 4.

4.10 BREFSERY --- dict

mapping 342 £ Rehashable (WU EMT RN G W@ T AIAXT 4. H a0 —FhbRiEmLgT 2 g, (%
THMAERIN R IESF 1ist, set Hruple FNELR, PAfcollections fith.)

FHPHE JUF AT DURAEAIE . dRhashable WE, BIMI&A)3R. FOBCHAM AT A MMH (HEXTRET
T AERT AR HEAT IO ) RTS8 1 i o O 0 U i) — R = 4n SRS B A
S (it L A1 0) M E T AR R RS —F & H . (ERIEHE, BT i8N T 7 s S i
FURBIRAMA, DRI VR SR AN B Y )
TR DU K DAUIZ S o R 2 XS RS TSRS Z kB, Bl {'jack': 4098,
"sjoerd': 4127} B{ {4098: 'Jack', 4127: 'sjoerd'}, WR[PAETdict MR SEAEE .
class dict (**kwarg)
class dict (mapping, **kwarg)
class dict (iterable, **kwarg)
IR —ASE L, BT R 7 B S BRI AT BB 25 1) KB SRR R G AL
TR 2 A7 ORI
s [ AFEENPIES S 2: BEXH AR {'jack': 4098, 'sjoerd': 4127} or
{4098: 'jack', 4127: 'sjoerd'}
o [fiHFMHMEST: {}, {x: x ** 2 for x in range (10)}

o [HFEAMERS: dict (), dict ([ ('foo', 100), ('bar', 200)]),dict (foo=100,
bar=200)

WERBA G MBS, Dl RGN ESHOF LB TR R, (e

—AEA WU SR [ SR T I, (BB R AN —iterable 35 . A
G AT S AU — WL S P SR A AR A 5. A — TP B S — XS A BT
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I, I AREGA IR, R A IL A L, SRR AL
HHAERT IR

WEREG TR TSR, MR TSR HE RPN R BT B SR 7. R B AR
BOAHE, RE KRBT SHEREOR AL ESHE.

fENER, AN RBIERER T Y% T {"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})

>>> f = dict({'one': 1, 'three': 3}, two=2)

>>> g == b == ¢c == d == e == f

True

BB TSRS A X B - 2800 Uy X H BRI A 807 Python FRiRAF1E A . HoAt 5 =0 mT fie
TR
XSGR T SRR ERAE (BT B 2 SRR S B Y 2 SR ) -
list (d)
IR d A ) B R A 2R
len(d)
IR d IR
d[key]
R d DA key BRI QRIS AT key W25 | K KeyError,

R FHFREXL T HE __missing_ () I H key RFEAE, W dikey] #RAERE T %
TrEIT A i key fE N SEL. dlkey] BlJGRHRIIEG] % __missing_ (key) T#H TR
w5 EWAEMIXT R s R E . A HA e e LB __missing_ (). WIERAKE L

__missing__ (), W&§|kKeyError, __missing_ () #4e—NHE: EAER D
S AL
>>> class Counter (dict):
def _ missing__ (self, key):
return 0
>>> ¢ = Counter ()
>>> c['red']
0
>>> c['red'] += 1
>>> c['red']
1

F R BT SR Teollections. Counter S & /- LS. A 5 — DA
_ missing__ f¥ERHcollections.defaultdict Fr{E AN

d[key] = value
¥t dlkey] &N value.

del dlkey]
Ff dikey] M d HFRR. QERBL AL key M5 K KeyError,
key in d

st d PAFAERE key WIR[E] True, HNER[E] False.
key not in d
ZMT not key in d.
iter(d)
IR PAF MR R kAR . X2 iter (d.keys () BYPFES .
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clear ()

24U SE S Sl P

copy ()
A [l J LA P DL

classmethod fromkeys (tterable[ value]

(IR B iterable FREAIE— 7L, FRBIEBCN value.

fromkeys () @R EFFHAPIE Y. value FRINH None, I EA NG H-—AHkEY
S, RILL value BCH—ANTT AR X G 0 025 51 Fe il o R %A B LR . BRBURTRIOME, 5
I S .

get (key[, default])
W key 17AE T F R SR [E] key BOME, 75 3R 8] default. IS default 25 1 ) ERIA K None,
MM ¥R AN 5| K KeyError,

items ()
IR I (5, (E) X)) AR . S IALIE T %S4
keys ()

IR Ay B U — T . S DAL 2 2 S A .

Pop (key[, default] )
N key AFEFS IR RS MR I8 BT, 75 MR default. M defauls 211 FL key R
e T, Wy kkeyError,

popitem ()
MFHAPREERIF R M —A (5, {H) XF. BEX &% LIFO (EREde ) MR ik ] .

popitem () i TXFHMITIHFEMERENR, XEEGHEETEFEWEEH. RIS,
T popitem () ¥5| K KeyError,

3.7 JRE A BAE LW R A LIFO iy . fEZ BIRIRA S, popitem () 2RIl —MEER
BRIMENT

reversed (d)

R A A R L R R R . X S8 reversed (d.keys () BYPEER .
3.8 HUHT A

setdefault key[ default]
WER T IAFAEE key , RIIEWE. WERAIEAE, AN default (5 key , HR 0] default .
default BRIA"H None.,

update ( [other]
TR E other HBEMEXT BB 7L, BREA M. R[1 None.

update () B2 —AFHIG, SFE— RS EAEXT (UK % Jo 2 s Ho A vl 254
WG RR) B EANT G, WG T B S8, 2 DU T 45 2 1 B/ ) 58 3 o L
d.update (red=1, blue=2),

values ()

A [l T AE A B — DRI . S AL 3 % A

A~ dict.values () MEZ A LR S 2R A False, iXFE dict.values () 5
HH B R s [ -

>> d = {'a': 1}
>>> d.values () == d.values|()
False

d | other
3 d Fl other W EFER A B — T 3L PR DAATES 23 . 24 d FI other F5 H 7] B
B, other FI{ELSE .

3.9 BUFTIA.
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d |= other
] other W/EFEE T d | other V] DA Emapping BYiterable (BN . 24 d FIl other 45 FH 7]
Wt other {EAL G .

3.9 BUHTA.
WA F LR LB BACY B A MER (8, /) A SME (REEIF) . HF K o<,

<=,7>=,7>) K5 K TypeError,

U2 PR B A A AR o S KT R 14 BRI AN S SR o I S T 9 B B AL B R
.

>>> d = {"one": 1, "two": 2, "three": 3, "four": 4}
>>> d

{'one': 1, 'two': 2, 'three': 3, 'four': 4}

>>> list (d)

['one', 'two', 'three', 'four']

>>> list (d.values())

(1, 2, 3, 4]
>>> d["one"] = 42
>>> d

{'one': 42, 'two': 2, 'three': 3, 'four': 4}
>>> del d["two"]

>>> d["two"] = None
>>> d
{'one': 42, 'three': 3, 'four': 4, 'two': None}

3.7 BUE S FHUGF ST AT AT . HATHEE 3.6 BITHA) CPython SIBIANS .
RIS LA R A0

>>> d = {"one": 1, "two": 2, "three": 3, "four": 4}
>>> d
{'one': 1, 'two': 2, 'three': 3, 'four': 4}

>>> list (reversed(d))

['four', 'three', 'two', 'one']

>>> list (reversed(d.values()))

[4, 3, 2, 1]

>>> list (reversed(d.items()))

[("four', 4), ('three', 3), ('two', 2), ('one', 1)

3.8 i A AR T
hs%:
types.MappingProxyType W#HRAIE—dict 1 HEMA .

4.10.1 FHIEI KR

Hdict.keys (), dict.values () fMdict.items () iR BIHINT L2 ALE AT £, %02t
H— S, X ERE YIRS AR O
UL P AT AR IR A AT A 5 O R A B5cai 9 SCHp J o A T -
len (dictview)
IR A H AR
iter (dictview)

WRE R I (DA (%, ) honRMITAHRTR) kA

HERE S P90 A BT R0 AT AR . XA zip () SRATE (E, #) X pairs =
zip (d.values (), d.keys()). m—MEIEMESEN X E pairs = [ (v, k) for (k,

v) in d.items () ].
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FETR TSR 5 S ) 2% L IR BLE 6745 P 5| S Run i me B ror SR 23R BT AT
%H.

3.7 WU AE: UL SRR ANGT o

X in dictview

WIS x SRR M AP AAE R B (O (T s — MO0 T x B —AS (8, (&) Jodl) MR

True,

reversed (dictview)

AR 0] A0 R R L (eI AR . S A B A B I R A T AR

3.8 fRCEE A S MU I B 2 Rl .
BMERCTES, HAHLEAER Ao, R EAE AR, B g, &) SJhEA®E
AT, AL BNEBSBUTES. (ERENASERARUTES, RHHELAHEHEESEE
EEMN.) NTRUUTEANIE, MG collections. abe. Set FiE XA EA A 207
(B ==, < 5 ),

— M T A A s

>>> dishes = {'eggs': 2, 'sausage': 1, 'bacon': 1, 'spam': 500}
>>> keys = dishes.keys ()
>>> values = dishes.values|()

>>> # iteration

>> n = 0

>>> for val in values:
n += val

>>> print (n)

504

>>> # keys and values are iterated over in the same order (insertion order)
>>> list (keys)

['eggs', 'sausage', 'bacon', 'spam']

>>> list (values)

[2, 1, 1, 500]

>>> # view objects are dynamic and reflect dict changes
>>> del dishes|['eggs']

>>> del dishes|['sausage']

>>> list (keys)

['"bacon', 'spam']

>>> # set operations

>>> keys & {'eggs', 'bacon', 'salad'}
{"bacon'}

>>> keys ©~ {'sausage', 'Jjuice'}
{'juice', 'sausage', 'bacon', 'spam'}

411 LT EREEHER

Python [) with i) SCRpil 1R SCE PR T e LRIs AT BF SOX—ME& . g Sea il 1%
LIk, AV EE CIORE SGE T B3, TR RS TRIEAZ R 30, R T
SRR % R
contextmanager.__enter__ ()
PEAIBATI TR SO R [ A G sl R E 2z AT Iy B SCAY A G o T R0 3R [0 2% 28 7 3
i UL B R SCEBEASAY with TERIRY as T4 P HIRRIEAT

—ANRWHE B R SCE BRI B T2 file object. SRR _enter () IRBIH A &, PAS
Yropen () HMAE with AR LT cFbsR.
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— AR A BT G B R SR BLES RO BI Fid decimal . localcontext () RIS . BLApGE
FRES RGBS decimal | R SCEEN IR A decimal | R SO — A RIARH R L EI AR . X e iF*t with
A B AR ) 24 1T decimal bR SCHFF TR ER, RS0 with iBA] PASME ALY o

contextmanager.__exit__ (exc_type, exc_val, exc_tb)
B H AT bR SO IR 0] — A R AR A R B By A AL OAL AT S 8 2 10 B2 Bt . S SRAE AT
with IFR BRI BRI R ET 55, WSHSES FHNEE. [HALEWIER . EHMELT
=R None,

T3 YRR 0] — A FUEAFFEC with T BR MR RS T SR BEAE with IR Z JERYiER]. A0
SRR IR R I T IS AR S o TR M7 AT TE) A A A e K 2 BUC wieh AT A 1A
Hh A AT A S

e A S8 A AR N 24 1 B s T T 5 | A B, T Y 24 3 [ — M PAE B 5 YR B
5 It BN B s | KB 8 X AeVF N SCE BRI (A exic () IYERTR
S EL 2RI

Python J& 31— 28 | R SCAY Bl oK SCRR R 2 IR AR [F] 25 SO At o S A ek 5 PA], DA B B 1
AR S SR T UE RSN BRSBTS BLE TR SCE B PAS, R SRBUR SRR AL B S
i context1ib BURAFM KRG

Python f{jgenerator flcontextlib.contextmanager BEIHg4E AL T C PIX Lo sl il $E =8, iR
fliflcontextlib. contextmanager % Mids KB Mi— A LA R AL, BRFIR ] — S8 T A2
Fenter_() and __exit__ () HEM LR SCEREAY, WA iR 22810 0 A s el A0 7= A i 1%
A%

TYER, Python/C API Ht Python X 42 i BYLE ) tp - A S XX S8 T YA & T TR, ARBEE SGX 287k
Y eI AL R EATME R3S 8 1Y) Python RI U7 [H) Jy kit S a7 bR SO FFEA L, Bk
FHLA R T W] A2 AT

4.12 Generic Alias Type

GenericAlias objects are created by subscripting a class (usually a container), such as 1ist [int]. They are
intended primarily for rype annotations.

Usually, the subscription of container objects calls the method __getitem__ () of the object. However, the
subscription of some containers’ classes may call the classmethod __class_getitem__ () of the class instead.
The classmethod __class_getitem__ () should return a GenericAlias object.

1 [E: If the _ getitem__ () of the class’ metaclass is present, it will take precedence over the
_ class_getitem__ () defined in the class (see PEP 560 for more details).

The GenericAlias object acts as a proxy for generic types, implementing parameterized generics - a specific
instance of a generic which provides the types for container elements.

The user-exposed type for the GenericAlias object can be accessed from t ypes.GenericAlias and used
for isinstance () checks. It can also be used to create GenericAlias objects directly.

TIX, Y, ...]
Creates a GenericAlias representing a type T containing elements of types X, Y, and more depending on
the T used. For example, a function expecting a 11 st containing £ 1oat elements:

def average(values: list[float]) —-> float:
return sum(values) / len(values)

Another example for mapping objects, using a dict, which is a generic type expecting two type parameters
representing the key type and the value type. In this example, the function expects a dict with keys of type
st r and values of type int:
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def send_post_request (url: str, body: dict[str, int]) -> None:

The builtin functions i sinstance () and issubclass () donotaccept GenericAlias types for their second
argument:

>>> isinstance([1, 2], list[str])
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: isinstance () argument 2 cannot be a parameterized generic

The Python runtime does not enforce rype annotations. This extends to generic types and their type parameters. When
creating an object from a GenericAlias, container elements are not checked against their type. For example, the
following code is discouraged, but will run without errors:

>>> t = list[str]
>>> t([1, 2, 31)
(1, 2, 3]

Furthermore, parameterized generics erase type parameters during object creation:

>>> t = list([str]
>>> type (t)
<class 'types.GenericAlias'>

>>> 1 = t ()
>>> type (1)
<class 'list'>

Calling repr () or str () on a generic shows the parameterized type:

>>> repr(list[int])
'list[int]"

>>> str(list[int])
'list[int]"

The __getitem__ () method of generics will raise an exception to disallow mistakes like dict [str] [str]:

>>> dict[str] [str]
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: There are no type variables left in dict[str]

However, such expressions are valid when rype variables are used. The index must have as many elements as there
are type variable items in the GenericAlias object’s __args_ .

>>> from typing import TypeVar
>>> Y = TypeVar('vy'")

>>> dict[str, Y][int]
dict[str, int]
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4.12.1 Standard Generic Collections

These standard library collections support parameterized generics.
* tuple
e ]list
e dict
* set
* frozenset
* type
e collections.deque
e collections.defaultdict
* collections.OrderedDict
e collections.Counter
e collections.ChainMap
* collections.abc.Awaitable
* collections.abc.Coroutine
e collections.abc.AsyncIterable
e collections.abc.AsyncIterator
e collections.abc.AsyncGenerator
* collections.abc.Iterable
e collections.abc.Iterator
e collections.abc.Generator
* collections.abc.Reversible
* collections.abc.Container
¢ collections.abc.Collection
e collections.abc.Callable
* collections.abc.Set
e collections.abc.MutableSet
* collections.abc.Mapping
e collections.abc.MutableMapping
e collections.abc.Sequence
¢ collections.abc.MutableSequence
e collections.abc.ByteString
* collections.abc.MappingView
e collections.abc.KeysView
e collections.abc.ItemsView
e collections.abc.ValuesView
* contextlib.AbstractContextManager

* contextlib.AbstractAsyncContextManager

78 Chapter 4. [[iE&IRE



The Python Library Reference, (I 3.9.0

e re.Pattern

e re.Match

4.12.2 Special Attributes of Generic Alias

All parameterized generics implement special read-only attributes.

genericalias.__origin_
This attribute points at the non-parameterized generic class:

>>> list[int].__origin___
<class 'list'>

genericalias.__args___
This attribute is a tuple (possibly of length 1) of generic types passed to the original
__class_getitem__ () of the generic container:

>>> dict[str, list[int]].__args__
(<class 'str'>, list[int])

genericalias.__parameters__
This attribute is a lazily computed tuple (possibly empty) of unique type variables foundin __args__:

>>> from typing import TypeVar

>>> T = TypeVar ('T"')
>>> 1ist[T].__parameters___
(~T,)

hs%:
* PEP 585 -- "Type Hinting Generics In Standard Collections”
e _ class_getitem__ () -- Used to implement parameterized generics.
e 27 (Generic) -- Generics in the t yping module.

3.9 BUFTMA.

4.13 HitWERE

AR SR BE AP A AT G o K BERT RIS R — PR

4.13.1 iR

R ME—AYRE IR BN SR IEVT): m.name, X HL m Sy— PRI name 5 52 SCIE m AR R —4
k. BB APIRL . (R import AR UL LRI R —Fi#{F; import foo
ANESRAFAE 441 foo IR RR , TR ZRAFAE—ART 4 foo BIBEHRET GRAME) 2 3Ls)

BABEA — DR BN dict o XRE SIS RTFI . B SO TSR SE R MU B Y
e, HREEEEN__dict. TE KAIPAE m._dict__['a'] = 1, X&Fn.a ELH L,
HRRAES m.__dict__ = {}). NEWEZBNR _ dict__.

WE TR PR S G X FE: <module 'sys' (built-in)>, AEREMN—DXMHME, M5
S, <module 'os' from '/usr/local/lib/pythonX.Y/os.pyc'>,
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4.13.2 25354l

KT X LERAITE 2[5 objects Al class.

4.13.3 EH#

PRV A2l 1t BRESE SRR . KRR BT R ME— A E 2R B func (argument-list).
SEBR_EAFFEW RPN [ B R AW G2 0 N E SRR 7 B SR TR SCHRRRIRERYBE (R R E), HSK
WA, RS2 WA q .

W25 B2 5 function

4134 Fik

TR R ROR PRV RS AAEMIE: WE R (BIIN5£A append () J7ik) FIZESE

BT WETEH RPN EEOR A .

ARARE L — AN SR IR i (B A4 25 [ N R AR ) . AR B —NRRIRXT G 900 77 ik (5%

PR = A8) 77 k) W5 BB, B2k self ZEURMBISEHR. 458 ER AWK HikE

PhEim.__self  #AEIZIVEMINS, Min._ func_ @SHHZIERIEE. A m(arg-1, arg-2,
.., arg-n) BN THEMA n.__func__ (m.__self_, arg-1, arg-2, ..., arg-n).

FRRBON R, FE TR G SR RBUE R k. (B2, T IR E L b EARAT T R R R AR

MR (meth.__func_), PICAARWFBEIE LIRSl &I ki JE 1 & 2 20|
KAttributeError. EBEITIRIEIE, VRUATE T Z 0 & B0 G b 2 2R H b T8

>>> 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'

W25 EEZ Y types.

4.13.5 KEBHHR

ISR RPCAA LB RZR “OhgiF" 19 AT Python AURD , BIAN— A eR ik, EATART RETLR,
PR EATA & A R THE5 1 . AR S il W& compile () pREGRM], FH T M ek 2L
XRE __code_ JRIEMFHEI. HiESH code B,

DA AT RIS SR (AR FAF e ) fedhexec () Heval () NEBRECRIMATECRIE.
W25 BIES [ types.
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4.13.6 LER

RN G T AR T R R T i BB voe () AR, KA ERE .
PR e ype s X T A FRE P B K00 4 FR

KU B FR: <class 'int'>,

4.13.7 =&

X5 2 AN 2 AU HbAR P (B A R AT IR 0] . B SERHT AR IR A A . 205 RAF— P None (X &4~
WEA). type (None) () &AW [E—EH .,

YN BN 55N None.,

4138 BETRR

WX REH TU R (3L slicings) . B CRHEMTRRRIEAE . BTN R A —FMEEL 1ipsis (X2
MNNBELFR). type (Ellipsis) () &4 EI1ipsis A,

B EE N ELLipsis B .. .,

4.13.9 RN

IR R Ay B TGz B T T E AT AS SCRF I 2R 3R [R1{E . 15 2 7] comparisons | fi#BE %
G B REHXGLHA—FME Not Implemented, type (NotImplemented) () &4 BHXAN B,
ZN S SN Not Implemented,

4.13.10 fH/R{E

RPN BRI R False fll True. BAIRINRFTRZHE LR (A HAL (E T g fE R R
M) FERCT IR B 3CH (BIngo AR AR AT SR ), ENRAT R 26T RE O Al 1. A
B Bpool () AR RAHE RSO /RE, REEREFBURT— N HRE (S A 4

S EBA3) o

T E NG5 False fil True,

4.13.11 PIERIIER
A RIS E RIS types. HA A THMOIGE . IR A KU X R4

4.14 F%REH

VEE SRR R QRIS I T — LO IR A R B fErE, ENTRA S AMEN. P —8I A& dir ()
BB KT A
object.__dict__
—AF U ECHA I AT 5, TR (W) 8.
instance.__class__
RALBI T B -

class.__bases__

HIZERT GBS BT AR e
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definition.___name

K. WEG T, ARSI LI AR .

definition.__qualname_

X, R YR, RSB R SE B M qualified name
3.3 HUHTIMA.

class.__mro

BUJs P S AU AL, AT IR AT ] S BT EOR AR

class.mro ()

BT ICISRE R, LA HSEBIE T IE AT . B RAER LB, A5 R

T mro i,

class.__subclasses__ ()

BRI B TR 555 AL A2 7 iR IR ] — A~ R TS AR A AE B T 265 |

)

MARIFR . Bl

>>> int._ subclasses__ ()
[<class 'bool'>]
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[ElZ2Ey IS

£ Python Wi, BTy 5 H Wb Wi — IR H BaseException BIZRMER. FEi A 4R I — e R M
except THIN try IHAIH, % TAE BT MIRAE B %M T L (EALLRE € FriRd i 5 5
K)o ST RACOVEB DA KR FE IR RAERN, BEEIRAHERNZAK.

R TES S T G AR B B ROk AR . BRAES A UL, BN BA AR B R
TEH B R CRIRME” o XA PR — DA R E 2 MG B0 (Ban— A5 RS A — A RS TR 0 T4
) A RIEEE 2VEA S EE L8 5 RIS .

PRI AT AT | A NS 36 AT R T S A SRR Y R A R A, B FERRRERR S K T A
] A G DU —HF s (ERIH R, A EATHLERIBE R Ik A P AAD 5 | A AT 24 R

P S0 2R AT DARE TR AL DAE ST S SR ¥ B M Exception RELE MRS TRM A 2
MBaseException KIREFHV RN . *TEXFHIEL(EE R ATE Python L tut-userexceptions
HAAEE

MTE except B finally APPSR (BEFGIK) HE, __context_ &4l 13BN IHfifkiY &
JE—AR S WSRO SR R B, R 28 S 4 1 9 15 L 0 D ) e M A 9 e

YR E—DHRE (MR raise REHTI A LHIFEAIER T4 ) B, BRWRE LR
] DA A raise ) from AN A E Y R A

raise new_exc from original_exc

FRAE from Z J5 ALK — D T sl None, BRIEF G| K F% FikE N __cause__.
KHE _ _cause_ oA HW _ suppress_context_ @M E N True, XEiJf raise
new_exc from None AJ DA &K IH =8 B 4 b 3 ok Bon HH W (Bl W KfreyError &4
HAttributeError), [AEHEIHFHAE __context__ HREEA] APRASPASEAE VR i #6417 948

B 7 5w A S RS, BRAR i 2 BOR X R EN R E. __cause_ PR A H
ERENREFEER M REE R, _ context_ BN EIERHENFE _ _cause_ hNone F H
__suppress_context___ 7@1@%@5#54/%0

ANETEMFE LT . REA S B AR IERFEZ 2R, DAERWARE—17 82 2R iig K i

Ja— 5
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5.1 FH3k

T VR A R B
exception BaseException
G N E SRR . BRI A 8 AR GXAME LG ] Except ion). AIRTE
RSB ER M str (), MKRESEFINSEEIR, B0E U 1A SR B S F A7
args
o R AR SEOTd . BN E RE BllosError) 25 E BE NS HBOF IR T It T
PR ICERAIRIE S, A R H s — M A R (5 B B P A R

with_traceback (1b)
W VAR th 3R S R AR BT R MR w0 5. Bl AR T U FE 2 AL BEAR 7
T

try:

except SomeException:
tbh = sys.exc_info () [2]
raise OtherException(...).with_traceback (tb)

exception Exception

P WER AR RGER 2 RHEIRAE A L3S, Fra M B G i iR 2 kA H 6.

exception ArithmeticError

PR TIRAES S AHMEREE RS XN E R OverflowError,

ZeroDivisionError, FloatingPointError,

exception BufferError
M5 Gk DA K B B TR A TIN5 [
exception LookupError

BESEK PR W 7 U B 5 SR B 06: Inclexcziror, KeyError. X
"Lt codecs . Jookup () REHBES| K.

5.2 RiFRw

PAR SR T AR R 5 .
exception AssertionError

24 assert BHARIBEPRIBEE] A .

exception AttributeError
HIEHES I (2L attribute-references) BRI I IR # S | 4. (24— MRS GARAAR G R ES | T E
JEPERRAE N5 | % TypeError.)

exception EOFError
Minput () BRECR BEBUT A Bk 2 SCAREE S 44 (BEOF) B fFg5 1 % . (5341, io.I0Base.
read () flio. IOBase.readline () J¥EAEiES] EOF NPKR Bl — 2S5 455 )

exception FloatingPointError

H AT ARBE -

exception GeneratorExit
Y —A~generator ,coroutine #F F W ¥ 9 5] % ; 2 W generator.close () #l coroutine.
close (). BHBEYK HBaseException M A EException, FMMEAR FRUEHAR—
AR

exception ImportError
Y import )N AR B FRGIRF 5 & . HFH2Y from ... import Hrf from list” £
TETER BN A PR 5 & .
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name 5 path J& AL 430 DO TSRO BOE . BUE SR EATR 2 MR Pl T A
ARSI A44 B3 il S 6 ) A T SR T B A

33 MESE: RN T name 5 path Jg@ .

exception ModuleNotFoundError
ImportError W13, M—PRRIIEPUE M KFl import 51K . HfEsys.modules HHE]
None MG % .

3.6 HUHTIIA.

exception IndexError
SRR Y RS | K. (VDT R | 29 B R) R VPR B RIS E R G I A R B
M TypeError 4§51 %)

exception KeyError
BTEPA A P HOR I E RS (528 ) BERPREET ] &

exception KeyboardInterrupt
Y T IR GER Control-C 5 Delete) WPRFHGI % . TESATIINE], S WIAGI o W7
T MAHEYKHBaseExcept ion DAIIR AN RWALBEExcept ion PRSI EAMITER, JXHER] DAKE
iR R RS .

exception MemoryError
B MRS AAHEE LT GBI MR — L2805 ) AT pis | . RIRHI(E R — 710
o TEULRMER (NR) BRAEFER T NAF. HEEH TIRZMNAE AN (CHYmalloc () &
KO, MRS LA SR RBIE ARG OL T 58 WA (HE ST AG I K — R, X FEREST
B AR I (5 5L, DABESR S B i R AR

exception NameError
MR AR R A PR B G K. R U TARRE AR . KRR — R E R,
Horp S R 4R B 44 P8

exception NotImplementedError
MR IRAE B Runt imeError, FEM 7 HE EERH, IG5 iR YA HEOR IR A R E H %
Ik, BURTEHESR I KSR AR SCHL M RRAs N 5 | A I

fEl: BN Y R FR — B AT E O TERAS A BRI - TESL S 0L T B bR B AT 1 7
RBRFERE S, BEEAE TP N None.

#E): NotImplementedError il NotImplemented AA] H¥e, BIETATA M4 FRH .
WHZ[Not Tmplemented T AT FATI G E TR B .

exception OSError([mg])
exception OSError(ennqsﬂ€wvﬂ;ﬁkmanw[,whwnvﬂ;ﬁkmameZ]]])
WA — DR REGR B RGO T IREPRAE T | K, IR R S VO AR I fian Sk
E 8 AT 5 OMIREIRESECA S AR ERR)
Fa 3 2R 56 — A T BEE QN Bk AR N JE P . SR R S R X S JE R W ERIA A None., Sh T REIN]
THE, WREANT ZASE, Wargs BHR OSBRI GRS EE S 2 Jod.
P it LR aR MR OSError FREAST28, W SCOS exceprions W IR iy . BRI 12k
T Werrno . WATHIEEIZESGE T 4 K WiEoSError B A4, I HAEFIALRIA 29k
errno
KHT CAE errno MR .
winerror
1E Windows T, BLSHOREE R A ) Windows £5 RS . T errno JEMR &% R A fi iR 7E
POSIX “V-& i U4 K .
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1E Windows T, U1 winerror #i& 282 80e— M, Werrno EIESRYE Windows 415754
KHiE, 1 errno ZESW AN . FEHAMT-5 &, winerror ZEU W AW, HF Hwinerror J&
PERFAAFAE o

strerror

PR R G R LAY R BB SR 5 B EAE POSIX *F-& il C B perror () KAk, 1

Windows A1 Il /2§ FormatMessage () .

filename
filename2

HF 5 RGEBAA % Bllilopen () Bos. unlink () HISHE, £ilename BTN
A KT RS RGN R AL (Flllos . rename (), filename2 RfifE45 R
BB — AU

33 RS EnvironmentError, IOError, WindowsError, socket .error, select.error

5 mmap.error EWEIFF|OSError, HgEasa] ek bl —4~13,
34 WS £ilename JEVEIAERT L4 BB G ST, AN I 285 4 ) BT SO R 8 20
W BEAT IS JE R R BEANEESINT filename2 ¥3& g 2 4R @ .

exception OverflowError
MEARIBE G R KB TEFTRBEG 1 & XXBEECRUA W RERE (TA5| K MemoryError
WALHFFEAR) . (BRI T IR, A2 1 2SRRI 1 0L T 51 % OverflowError .
BMTE C il DX s i AL BRI AR EAL , R 2 B0F FB AN BT .

exception RecursionError
I 5 IR 48 HRuntimeError. ‘B X TE MRS A I & B o & K TR E (B Wsys.
getrecursionlimit ()) W#5|% .

3.5 BUHTMA: FERZ B H5| K Runt imeError,

exception ReferenceError
S HERAE M weakref. proxy () BB QIER ST | R DT %S |t B3 ik
MR IENRE % A REFIHNEZE RS veakref Bk,

exception RuntimeError
256 B — AR TR HABSE B AT DRI RF 5 | K. RIRPIE R — MR TE R A T A4
) AT HR

exception StoplIteration

HI N E R fnext () Fiterator )__next__ () JFIRIT51 %, MRFRZIENGARE 4T i,
BRFEXNR R —AEN value, BIEMEZRFEIEASEEG L, BOMENone,

Y —A~generator Bf.coroutine BREGR BN, $5]| E— A stopIteration 56|, FREGER [E{ENE
B VERE A SR value JES,

SR e AU B sl (R 5| 2 T StopTteration, Ba®fHNRunt imeError (3
FfstopIteration bR FEH REIREE).

3.3 USSR AT value JE M KBRS B BUT ER MHME R DI RE

3.5 iR AR 5] A Tl from _ future_ import generator_stop JFSZH RuntimeError %
#, I PEP 479,

3.7 HSE A BN Brg ARG 5 ) PEP 479: LIRS P ol K StopTteration FiRFF R4

“NRuntimeError,

exception StopAsyncIteration

W —A~asynchronous iterator $F4H) __anext_ () FYEFRT| K PAMEIEIECERAE,
3.5 BUBT A

exception SyntaxError
RN SR IB B TR RIS | Ko X AT AKAEAE import A, XN E M Eexec () Beval ()
MR, BOE R R A B bR A (B A AE R Ay,
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SRR LB EH BN filename, lineno, offset Al text 5 (L FIAH M AT 1E40 1 E
S IBI st r () AR EEE SR,

exception IndentationError

SRR A BER R AR RIS . KigsyntaxError —AT1 3K,

exception TabError

AL S X R BT EARAT A — B 5 1 . X IndentationError l—4F1K.

exception SystemError
Y RERERS SR EREE 15, B DU R M A™ B B B T A B PRRE T | . RIRIEE — R
WA A TAF 2B AT R (R NRZHRITTS) -
AR 24 05 I R AR 4525 VR BT | Python R RERR IO 2 sl 430 A Do AR Python fFRE#R I iU A
‘5 (sys.version; BWAYERZ A Python G FFIRHFRATEI R, BARMASIRIEE (58 X
WRIGE) DABZ W] Bl A 12 B R AR 7 RS

exception SystemExit
R Hsys.exit () RETG| K%, B K HBaseException M ANEException PAARA S
WP Except ion PRI ESMETIR . X AV IEff L LRI SEURRES RS . IR Bk
BEAbFE, W) Python fEREARSURHR H s AT EEAT#R B 3915 B . WG 2 %S5 5% 3%
Ysys.exit () PME. WFRER—NEE, WEIRIHRGIRHIREE (SE34A C Y exit ()
PREL) s ANSRRME N None, MR HRASHD N WIS MR (FlanFaFas), WSFTEIXT
ZIE T RFR RS 35—
Wfsys.exit () BRSPS —A 55 DB RE T IE B BRFE )7 (try B finally +
A1), H EAEAREER AT DA T — B AR T AN 0 B 26 R4 il (R KU o SR 266 6 iy S Hb 75 2257 B IR Y
(BIEVEH os . fork () Z )R FifEd) Wnifos. exit ().

code

e iR R RS EE R AR (BUAN None.)

exception TypeError
BRSO T 2RGSO RISRFREG | B RIRIYIELR— D FATH, Za A KR
APEBCHI TR .
e S AT RA R P AR 51 A, DA SR BT Sk A 0 R AT B AR OS2 SRR R B 2 32 5
Fpo IR B R G2 SR 4 1 B A H R SRS AE BRI SEBE, BT BES| K I Y S

“HNot ImplementedError,
BAZH A & (BIUEZOR int WAMEA T 1ist) W2 RE TypeError, HEASHNE
i (BNt NBERNE B2 A MY 24§38 valueError,
exception UnboundLocalError
TE R BT IR R RS R A B AT TN, (R IR R SR E AR AT E I R T K. IR

ENameError f— 413,

exception UnicodeError

2 %55 Unicode H KIS S BRI HEERINIFBET | . LSRR ValueError (l— T3,

UnicodeError B —BoiliR 5 i el iR i 45 iR A @M. B3 err.object [err.start:err.
end] £45 - EUG DA% 2R ) R 8 TERUIA o

encoding

IR BT RA IS 2 K o
reason

TR 8 I AR A B R Y AT £
object

G PR el g 1 P S B AR AL PO RS R
start

object HILHEHRM IR E RG] .

end

object IR R ERT] (F&).
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exception UnicodeEncodeError
TG i AR % 42 5 Unicode HRAYHRINRFET 4. W R UnicodeError Fj—A12.
exception UnicodeDecodeError

UTEERD IR A A2 5 Unicode MR AUBFIRINIFREG %o BRH R UnicodeError I— 12K,
exception UnicodeTranslateError

TERE H iR k425 Unicode H KA IRINIFRET | Ko IURH R UnicodeError —A 1K,
exception ValueError

244 H A B ek Bl di B B A I i SR AR & A 9 S 4 F HLU D0 BE T TEORS A Y S5 B

W IndexError RAMBIRIT| % -
exception ZeroDivisionError

YR EEIARIB RIS A SHCHBEE K . KERER — D458, TRV B2

A,

TR BARE DAS Z RIIASAIARES s M Python 3.3 JHR, EAI#REOSError 514

exception EnvironmentError

»

exception IOError

exception WindowsError

FEAXE Windows HH ] f .

52.1 OS ®&

T REE hosError BT, BEATRHRIE RS RG] K.
exception BlockingIOError

B—MRIELPEENBCE A EERE R (BT ) PrZERREE K. MY T errno
EAGATN, EALREADY, EWOULDBLOCK I EINPROGRESS.,

T oSError BAWIEYTE, BlockingIOError g —/NisMN gt

characters_written
—RER, FORERIHZERTC B ABNRE TR AR B 1o BLRAYE G /O eI LR
PERTH

exception ChildProcessError

BT HRE E A B E R I 95| & . XY F errno ECHILD.,

exception ConnectionError

ISR R R

H T 2K HBrokenPipeError, ConnectionAbortedError, ConnectionRefusedError
M ConnectionResetError,

exception BrokenPipeError
ConnectionError 12, BHEFGAT —mCHXMINEE, d2llBACKHEANE
PP EE | % . XN T errno EPIPE il ESHUTDOWN,

exception ConnectionAbortedError

ConnectionError (12, Mgt gntug RS & . XY T errno ECONNABORTED,

exception ConnectionRefusedError

ConnectionError T35, Yot it 4 95 | & « X TF errno ECONNREFUSED,

exception ConnectionResetError

ConnectionError (T2, MIERHO i E BI85 % . XFWT errno ECONNRESET,

exception FileExistsError

4R 0 EAFAER SRS R3] %o BT errno BEXTST.

exception FileNotFoundError

TSR A SCPF B FSRATFAERS 5 % . X T errno ENOENT,
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exception InterruptedError

YRGB AT WG % . XY T errno EINTR.

3.5 UESE: M RGHHBEIEANES P, Python SIFEXEIXRG A, BRAFZGE S AIERF
5k THEBRE JRHS 1 PEP 475) A E5| Kk InterruptedError,

exception IsADirectoryError

MIERX—A B FIATICFRAE (Bl os . remove () ¥§#51% . M T errno EISDIR,

exception NotADirectoryError

WFE RN — A FEH F X R PAT H R EAE Wl ios. 1istdir()) BRG] &, W T errno

ENOTDIR,

exception PermissionError

MAEBA RS BAEAUR B DT I B AT AR E IR | B A D SO R G . %R

F errno EACCES #l EPERM,

exception ProcessLookupError

M BT ATEAE R B2 &« W T errno ESRCH.

exception TimeoutError

BN RGRECE RGP TS OL R RG] & . X T errno ETIMEDOUT,
3.3 BOFIIA: BN T VAT O0sError W12,
L%
PEP 3151 - 5 OS 1 10 S5 i Z IR 45

5.3

I

- =
=]

IO R EREEL LR HS YL E LA SO TR -
exception Warning
EEII R
exception UserWarning
P A iy e i B
exception DeprecationWarning

TSR et 2 2 B X At Python A2 1, T PABEAE -5 B 5 AR AT S i 2K

SN E LS IR 20, 75 __main_ BEHURREILERSN (PEP 565). J5 HIPython TF 4 4% X, &
BRI .

exception PendingDeprecationWarning
TR ITTEARA ST, 5 H A3 R AR AT S i 2R
XA, PUEAER AR T RO T S Hh B 5 BOMOATEANE DL, BN 24 B A A4 7
WM peprecationwarning,
SPENE LI . 5 Python Tt A ALK, & B I
exception SyntaxWarning
SRR TR A B R
exception RuntimeWarning
SR AT AT AR B AR
exception FutureWarning

ﬁn%};}lﬁﬂj 52 41X DA Python fTg 5 1 A 2 Y, W RABEAE -5 B 37 AR AT B
AR

exception ImportWarning

EHERH S O] BRI IR R R
DREERINEAG PR AW o 5 Python F1 % 4% X, B £ 87N IS

5.3.
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exception UnicodeWarning

5 Unicode H 2& 245 BE 2K

exception BytesWarning

Hbytes Mlbytearray HIKHEGHIEIL,

exception ResourceWarning

LU A B A HE

SPENE IR0 o 5 Python Tr A AZ X, & B W

3.2 BB

5.4 FRBREH

WE SRR R -

BaseException

+—— SystemExit

+—-— KeyboardInterrupt

+-— GeneratorExit

+-— Exception
+-— StoplIteration
+-— StopAsynclteration
+—— ArithmeticError
| +-— FloatingPointError
\ +-— OverflowError

| +—— ZeroDivisionError
+-— AssertionError

+-— AttributeError

+-— BufferError

+—— EOFError

+—-— ImportError

| +—— ModuleNotFoundError
+—— LookupError

| +-— IndexError

| +—— KeyError

+—-— MemoryError

+—-— NameError

| +—— UnboundLocalError
+—— OSError

| +-— BlockingIOError

| +—— ChildProcessError

| +-— ConnectionError

| | +-— BrokenPipeError

| | +—— ConnectionAbortedError
| | +—— ConnectionRefusedError
\ \ +—-— ConnectionResetError

| +—— FileExistsError

| +-— FileNotFoundError

| +—— InterruptedError

| +-— IsADirectoryError

| +-— NotADirectoryError

| +-— PermissionError

| +—— ProcessLookupError

| +-— TimeoutError

+-— ReferenceError

+-— RuntimeError

| +—— NotImplementedError

| +-— RecursionError

+—— SyntaxError

Qs
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(B —1)
| +-— 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

X ARIEAR S

AF ARG AL T2 B AT A A AL SOA AL B 55

TE = AR 5 2 T i) codecs MR 5 SCARAbH i BEAH ¢ . BEAMILTE 2 7] Python PB4 HR 2K
B SR SR 79 KA - st

6.1 string - HREFHFRIR/E

PARES:  Lib/string.py

L%
IARFH) ER st

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,
string.hexdigits

FAFER '0123456789abcde fABCDEF ' .

string.octdigits
FAFE 101234567,
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string.punctuation
HITE C DRI E B AR R A5 1) ASCIL AT T LS P AT HR: L " #8%6" () %+, —. /15 <=>7
QINI {1}~

string.printable
A R AT IS S- ) ASCIL FAFH I F 478« iXJ&digits, ascii_letters, punctuation
Mlwhitespace B)EHI.

string.whitespace
RN 25 A7 518 ASCIL FAF AL L) AT ER . o 0 dE 2 SR, AT, [l HRACHIZN i) ]
wAF

6.1.2 BENLFHFREXL

B ER R AL T H PEP 3101 FrfiR i) format () J7EdbAT 2 2478 8 A E A% =01k 11 B
Jjo string B Format ter BAVMRMER 5 W E format () J7 A0 A 0 SEBE AN @ 2 iR B
OIS T R .
class string.Formatter
Formatter RO FIIAG HE:
format (format_string, /, *args, **kwargs)
HEW) APL k. BEZ MR EFREIMEE AU ERM X BFESH. sHE2—1MH
Hvrformat () WEIERE,
3.7 BE S TR SHONAE R IR AL E A3
vformat (format_string, args, kwargs)
R PAT LB Rg AR E . B AT N — DR g, F T HREE A HE LF1E
RS, MARMH *args fil **kwargs IBVERFF ARG Z A M SEOF HFT R
flo viormat () SERAFHE PR FAAEHR B B TAE. BV T SUidm
JUMERTE
WAh, Formatter ibgE X T —Y SRR T m ik

parse (format_string)
¥Rk [ format_string F- 3% [B]—AN Hy W] A0 X 5 4 K e (literal_text, field_name, format_spec,
conversion), BEoxtiiviormat () RRIFFAFHR IR A F A 7B .
TR EAER & b R — B SO bR e B R T SR (WS
BB BO & KA X RGO ), W literal_text ¢ j&— KBTI FEAFE . WA
By, N field_name, format_spec F| conversion [F{E¥fH None.

get_field (field_name, args, kwargs)
25 7€ field_name fEKparse () (W 30 R IEHE, R HFAR B AR5 o 1R [Bl—4>o0d
(obj, used_key). BRIANRANIEZAE PEP 3101 AT & XA FRFER, #l4170[name]” 55 label title”,
args M kwargs 54 vormat () W—FE. IRBME used_key Sget_value () W] key TS HA
FHIF) 25 3o

get_value (key, args, kwargs)
PR E R T Bl . key ZHCRE N BB T . R EREL, BN args TIESHINRT];
WS RFRER, TR kwargs T L BT SH4 .

args RS LB viormat () WALESHEIR, 1M kwargs T2 s h i X5 728U
?ﬂ‘ o

T REEATFERATR, (N2 FBAIRIE — N X LR 8 R4 2ol 5 3w 1
TZRG[RAEAREAT A

R 28 61 ok 1, Bt %2 35 200.name’ B 5 B Hlget_value () W AT key Z {H 0.
fEget_value () BHFHNEN getattr () REUREGHSE K name JEM:.

WERET SR FEIN T DAHAENTL, WKF5| % IndexError B{KeyError,
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check_unused_args (used_args, args, kwargs)
TEAL B SRR AR S HEA TG o e ok R S 80 @A U A v SRS T BT A 2 400
MG (BECRRNESE, FAERRRAIRSE), ARYILS viormat () args Fl kwargs (5]
o RAE SN A T DARIRE SETE S 5k o AESRAGI R IK ) check_unused _args ()
5| A

format_f£field (value, format_spec)
format_field () &fBMEHNEES/EE format (). A% ERE RN TiE TR E
HE.

convert_field (value, conversion)
S E IR Gk Aparse () FEAHREIICH) Kk (Foet_rield() Rk
(1)) fH. BRI SCHES (str), ' (repr) Fil'a’ (ascii) SF5645 2571,

6.1.3 EXFHFHITE
str.format () J¥EMFormatter KILEMA MR FAF R EE (BN Frormatter KL, HT
KA PAE LEATH C RS EEE) . HRiEES AR E AL, (HAFFE X ),

AP E A MERE S () TR BT BC . NEERE S Z NN BB TS, AN
e RO B o USRS B T SO S AR S AT, WA E AR R S ({and ).

Bt 7 BUTEIR TR

index_string
conversion
format_spec

<any source character except "]"> +
"rll | "S" ‘ lla"

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

<described in the next section>

FAARKIEX M ARIBEARME, B F BT 3K T A —A> field_name ¥g 5@ BEXHE AT A0 I BUR R 4
TR I A B B S5 R X 5. field_name 2 J54 %1 conversion F-B, B — MBS T in—A
format_spec, FDA—NES v ATk, X EFEIH TR A AR ERIAKE K

B S A% XA HEIRIE S —TF,

field_name 7= By DA—MNEUF B BT arg_name 1T, W J8T, WELsIH—MiBESE, WSk %
e, WEARE— g REESEC MRS FEAFER P 5T arg_names 24 0, 1, 2, ... )35, EATA]
DA (AR ), 0520, 1,2, . By A @A . BT arg_name NEH TS5,
WICEAEAR A S e e R B (BIAnEAFE 110" 8L ' :-1"). arg_name Z J50] PR AR EL
IR SEERIEA. " name' W WRBX M getattr () BEFEMLAEME, M ' [index] ' B
KRB __getitem () PATERTIERK.

3.0 CESS: MESHUGHA N Tstr. format () FIPAEME, L '{} {}'.format (a, b) HFMHT
'{0} {1}'.format (a, b),

3.4 JUESS: (LESHRIIFN T Format ter AN
— B A B R R 0

"First, thou shalt count to " # References first positional argument
"Bring me a "

e

Implicitly references the first positional.
—argument
"From to " Same as "From {0} to {1}"

References keyword argument 'name'
'weight' attribute of first positional arg

First element of keyword argument 'players'.

"My quest is
"Weight in tons "
"Units destroyed: "

HH FH W W
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] conversion "7 BAiA% A AL Z B AT AR B e . 1R, AR ZUALMER) TAEMEASH) __format__ ()
JTEARGE M. H2, FERLEN O S ol il K AR A — PR, B AR B s e 3. i
WAFEFM __format__ () ZHPHEFI TR, ALASEE R R 2 .

SRR ST = st S M st (), et i repr () T ' et MEEMascii ().
— A

"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 “F B AL SN AT Z IR IS A , BIANTBESIRE . XI5, HOE. /NI (5 R
FEZEZATLAE CH O KSR ARTE S 80 format_spec 37K

RN BB S R AAR SR ARTE =, BRI —35 .

format_spec "7 BGL A DAAEH NER AL SR E R B e 7 B X EIRE R B T BT REAIE T A AR AL
PaAkg ML, (HR2AHAVFEGRIZAHE . format_spec NESIIEHLT B AEMEEE format_spec 74§
R HI e R VBl HLE R R (A A%

WS R X — BRG],

BRAMERIRES

KM AEAR AT B o B e T BONR B, T SORAMELR AT (2 B (B A% X 5 45 5 95
i% Al f-strings)e EATHAT AR ELIEAE A B format () R BERAIARRAL B 2ERHR AT DA E AT 58 X
A AR A TR

KB B IETUER AR OSSR T R30S0 b e 0 g g (i 2 By
— L s A A AR A SR BV st e () AHRIMEES . dEas g AR A B IO A R .
A XU AT I — BB R

format_spec [[filllalign][sign] [#]1[0][width] [grouping_option]|[.precision] [tyr

fill = <any character>

align = LP | nsn I n=m | wam

sign = mygmopomom oo

width = digit+

grouping_option = "_" | n , "

precision = digit+

type = "b" | "c" | "d" | "e" | "E" | "E£"™ | "EF" | "g" | "G" | "n" | "o" |

AURARRE T A0 align {8, VAT DAZEEAE AT —A> fill TF, ERDAMERETAF, R4 B,
UHZMERE. 18 A TR SRS AE M st r . Format () Jr PR TS MR EH 57 {E ¢ or
V) MR fll R . ELS R B B A 2 M T DA . SRR 2 B format () B
.

RO £ AT

® | BX
I
r<t | R B A A N ZEN 5 (X2 R BN R B E) «

> s B A N AR SR GO EIRROA ) -

t= | SRHRHESOMEAERT S (W) 2R 2. XA “+000000120” JE
iﬂ%ﬁ&owﬁﬁﬁﬁﬁﬁﬁ?%ﬂﬁﬁo%W%ﬁﬁ$ﬁﬁﬁzmﬁ,ﬁﬁﬁ
NI

R L ERe e BRI ER R

R, BRIEE X TR NTBOE, BN T BRI A ST B AT, AR AT,
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XFFF I BA T
sign IO RIA R, ATARATZ —:

B’ | BX

"+ | FoRbRaE AT IR 5L

- | FoRtrE M AUE T GXEERIAMTR) .

space | FonWAEIEEL EATHEIS24, ENECEMER RS .

b PITRTDALL BRI BN TR BB A BE X BB R VAR
STHA Decimal JRUATAL. X BN, 400 JEH . BB TS BERIAR I, BRI A i
(ECURAVIRZ ) Ob ", " 00" B "0 i, XFTI7AUEL. SLHOM Decimal S, BEAUBA & (IS
BRIV, ISURA VB B S A NIRRT MR Rt 4 2 AL
HORKFS . BOh, AT 1o A G i, KRR S MR R

IR R SR TG4 A A TR R B AR, W 0 SRR,

3.0 RS INT L W (SR PEP 378).

' IR A SRS A ORI ' Q0 T FRI AR 5B 4 TR EOR S o,
o, kAL XY AR 4 ARG A A TR . XTI IR S MU SR

3.6 HUESE: YEIT 1 I (5351 PEP 515).

widih J— /5 SUINE T BEREN TR, SRR, AR R A TR, ARk I
BT AT

U BRI, A widdh T BTN (10*) BRI BT S e AL 505 1 B 5T
BOHTS FHE fll 475 70" FL alignment 200y 1=

precision fe—A{ BT, FURM T £ and £ S ALHOTE B TAL INERR RS DAL
SCHEATT A o0 B G MR S B NN PR R AR 2 B X T IRECF A, %

BRI R F BN A5 Ul 2 B 2 0k A FBRNAEN T R T REEE AR Aavr i A
precision
BJ5, type Wi E TR B AN S 3
I FAFER RN AL -
's' | AR XA ERIEOARAL, DA .
None | #1 's' —#E,
AR R KA

'br | kRIS, A 2 A EBUNECE .

o' | A FETT BN AR RS A BV 1Y) unicode “EA

"dr | kR A 10 R ET

to' | NEERIRE . Hh DA 8 SHELBUN B .

'x' | NaERIAg . A 16 S EBIN R, /NS TFREOR 9 RLERETH.

"X | PNk, frh DA 16 SR EEINELY, MRS REFOR 9 AR

'n' | B, X5 AT ML, ORRIZAATETE A Y R DO R AGE 24 1
e

None | 1 'd" #[d.

TE R FR B2 b, BRGA AT DA R 51 B3 R 2R R BRAR AL (B T 'n' Hl None), X FEAY
i, SR B £1oat () SRR TR AT,

T IR INEUE T 2R 262804
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]

X

V| RECE R . DM R e SRR R PR R AT EEST BN . BRARS N 6.
"B EECER. 5 e ML, ARZAETEHEHRE FRE (BT

"I ERFIR . R R R ERIARS RN 6.

"B ERER. 5 £ ML, (HSFF nan $5o4 NAN IR inf #508 INF,

"g' | WHREES. TR ENRE D >= 1, XSHEES AR o MAREE, FRrasR
PAE S SRk GRS TR =k, BRI T AR K.

HERPRLN AR R 2R A Ter AEIE p-1 S8 MLt 245 R A F5 4L
fexp. AR m <= exp < p, HPmPL-4 FIRPFESUEMPA -6 F/RDecimal
B, ZEFHHEE £ S p-1-exp 7R8NS, 25500
FFRER e AKSE p-1 #4780k FEWFEOLT, #SWE S F R 5
LEXWRREE, WAR/NUSZIEEA R TSRSk, BRIESEHT

=

] # ] iiljﬁ:o
BT, IETZER nan 22 BIgiAg 4Ll inf, —inf, 0, -0 Al nan, FTIAGELN
55 o

REEE O N EE [ THEE 1. BRAKEE N 6.
G| MRS, ROT g, ARZATET MBEARR R U "ET . 8555 NaN

AR HREHR .
EX N R [ NP NE P e g RS i YN e
A

s A FECGEIRPA 100 H B E R () K R NE

Nonel RKMIF g, AEZAAET HETE SZmER, MRS 2D ER—6, BUA
%Eg%ﬁ@ﬁ%ﬁﬁ%ﬂ@%rﬁ~*ﬁ AR5 A% B Wi A B st ()
it PR — 2K

BB

A G str. format () HIEHIARBIA K SIH & #10m HEL.

RIBFEHERZEE N TS5 IHRW % #2020, HE3n T {3 1« SREUE %, filgn,, '%03.2£" ATRA
WG "{:03.2F}",

BAAR SO SR HHE BRI, F5AE LA 2R B I
BT SHC

>>> ! , , '.format('a', 'b', 'c")

'a, b, ¢’

>>> ! , , '.format ('a', 'b', 'c") # 3.1+ only
b

>>> ! , , '.format('a', 'b', 'c")
b

>>> ! , , '.format (*'abc') # unpacking argument sequence

>>> ! '.format ('abra', 'cad'") # arguments' indices can be repeated
'abracadabra'

HATEVIISEC

>>> 'Coordinates: , '.format (latitude="37.24N"', longitude='-
—115.81W")

'Coordinates: 37.24N, -115.81W'

>>> coord = {'latitude': '37.24N', 'longitude': '-115.81W'}

>>> 'Coordinates: , '.format (**coord)

'Coordinates: 37.24N, -115.81W'

Vi SH Je b
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>>> ¢ = 3-5j
>>> ('The complex number {0} is formed from the real part {0.real} '
'and the imaginary part {0.imag}."') .format (c)

'The complex number (3-57j) is formed from the real part 3.0 and the imaginary part.
—=5.0."
>>> class Point:
def _ _init__ (self, x, y):
self.x, self.y = x, vy
def _ str_ (self):
return 'Point ({self.x}, {self.y})'.format (self=self)

>>> str (Point (4, 2))
'Point (4, 2)'

PSS A GbRIE

>>> coord = (3, 5)
>>> '"X: {0[0]}; Y: {0[1]}".format (coord)
'X: 3; Y: 5!

A 85 Fl o1

>>> "repr () shows quotes: {/r}; str() doesn't: {!s}".format ('testl', 'test2')
"repr () shows quotes: 'testl'; str() doesn't: test2"

XFFFSCAR A B A R TEE

>>> '/:<30}" . format ('left aligned")
'left aligned !

>>> ' [:>30}".format ('right aligned')
! right aligned'

>>> '/:730}" format ('centered')

' centered !

>>> '/ :A4730)"  format ('centered') # use '*' as a fill char
'***********centered***********'

Befl s+£, 5-f fil s £ ARISEIERE

>>> "/: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 ox Fl 50 DA BT [l 57 il 4

>>> # format also supports binary numbers

>>> "int: {0:d}; hex: {0:x}; oct: {0:0}; bin: {0:b}".format (42)
'int: 42; hex: 2a; oct: 52; Dbin: 101010°'

>>> # with 0x, 0o, or 0Ob as prefix:

>>> "int: {0:d}; hex: {0:#x}; oct: {0:#0}; bin: {0:#b}".format (42)
'int: 42; hex: 0x2a; oct: 0052; Dbin: 0b101010"

A 545 T 73 A

>>> '/, )" format (1234567890)
'1,234,567,890"

EVSIER v i€
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>>> points = 19
>>> total = 22
>>> 'Correct answers: '.format (points/total)

'Correct answers: 86.36%"'

(1R s L & e Ak

>>> import datetime

>>> d = datetime.datetime (2010, 7, 4, 12, 15, 58)
>>> '{:%Y-%m— $H:SM:%S} "' .format (d)

'2010-07-04 12:15:58"

IRES AR IR R Bil:

>>> for align, text in zip('<">', ['left', 'center', 'right']):
'{0: 16}'.format (text, fill=align, align=align)

'left<<<<<<<<!

'AnArfcentert ANt

'>>>>>>>>>>>right’

>>>

>>> octets = [192, 168, 0, 1]

>>> ! '.format (*octets)

'COA80001"

>>> int (_, 16)

3232235521

>>>

>>> width = 5
>>> for num in range(5,12):
for base in 'dXob':

print ('{0: }'.format (num, base=base, width=width), end=' ")
print ()
5 5 5 101
6 6 6 110
7 7 7 111
8 8 10 1000
9 9 11 1001
10 A 12 1010
11 B 13 1011

6.1.4 {RRFITER

BRCFAFERAR AL T i PEP 292 Bl 4 58 i (A 7 A PR 07 . BT AR g — A 2 B SO
Prfl (i18n), [ROATERCSA SR, S AR BR A TEA AN D RE 15 SCAS e R HE 6 ] Python F)HCAth Py 2 574 AR
AT HE NI VR T R A AT ASE I 1180 YRR — AR Bl 2% fuflilén 4.

BT SRR § RO, B DA R
© SSONFRXATS s ERPEHON RN S,

e Sidentifier NE# ML, BEVLE —4% N "identifier" AUBLGTHE. EELAKB T,
"identifier" fR#INEE ASCH FHETY (HHEFRIZ) MM FRE, ARAFKNG, AR
RIZR sk ASCIL RT3k . HE $ T2 G — N AERR IR AR I AT R & 45

* ${identifier} M T $identifier. M (TG EIREARMME AN S A7 —H 7 HI bR
WA R EMH, Fla "${noun}ification",

E??@% E‘Jﬁﬁﬂfﬁﬁtﬂ f)m $ 3{%@?&5‘]7}L\ValueErroro
string B TSI SN E Template 2. Template 5 FAITA:
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class string.Template (femplate)

G IEAHEZ— SR I TR 5

substitute (mapping={}, /, **kwds)
PATEANCE e, IR [0 — A8 758 . mapping T ETIISHTR , HoA B DL AR Y
fifFe BRI AR BE—2H B 280, Ho Ay SR BN I S A 24 )45 ) mapping
l kwds 3+ BAFAEEIZIS, WIDA kwds "B 5 A5 A5G -

safe_substitute (mapping={}, /, **kwds)
K Fsubstitute (), ANREZAEREWRAH 5 GAFRAE mapping Fl kwds 5], A2
gl kKeyError F#, 1 I I 5 AT A I B RoR FE S5 R F AR . 55—
Hsubstitute () W22 57 R ALTE AR OL T B BLAY $ 5 ] S R [l s T A 2 5l

ZiValueErroro
W RN A, BN EAAA T RE & A HAb S, (BB S22k [0 v H ) A AF R 1T
NG| KA WA—ITHRL, safe substitute () WATREIRATA B4, W
R B 2 A AR AR, AN & 2 R IRAT . RO RSRS8O 2 A1 Python
PRIFFRY (5 AR S5 4

Template [HSEBIESRBE—A A4 Bl E 1k -

template
ORNE NI IE R template ZHIYAE ARG . —BORUL, IRARNVIZIBIE, (HIFARGIEK

BT

PATR S — A n e il PSR 4 7 081 -

>>> from string import Template

>>> s = Template ('Swho likes S$what')

>>> s.substitute (who="'tim', what='kung pao')
'tim likes kung pao'

>>> d = dict (who="tim')

>>> Template ('Give $who $100") .substitute (d)
Traceback (most recent call last):

ValueError: Invalid placeholder in string: line 1, col 11
>>> Template ('Swho likes Swhat') .substitute (d)
Traceback (most recent call last):

KeyError: 'what'
>>> Template ('Swho likes Swhat') .safe_substitute (d)
'tim likes S$what'

PEBY L ARATLAIRAE Template T2k A 2 O RATIRTE . 2 HafF, SO TTEN A7 R i A
IEMFEA AL H Y, ARAT A E X L2 -

o delimiter -- iX & RN 5 AT BRI 2 AT FAF R P E . BOMEH $. RS E T ak
HIENFIRS, A H SRR ZERDS I E AR re . escape () « MEFRBARANRRTERIEZE
2R B AT (BIINTE T2 28 44 25 1) HP s R TR B 20 B A )

o idpattern -- X & H R IR AW AL FE 5 09 LA B R W Rk = BOAEC R IE R R (2
a:[_a-z][_a-z0-91*), WRALH T IIEVEI H. braceidpattern “fj None W) AR 2 HAE T4y
TGS B AT

filE: T ERIANY flags y re . IGNORECASE, i3 [a-z] AIPAVLACHELEE ASCIL F4F. HILHAT
TEX A TR R a.

3.7 B braceidpattern IR E SRS S PIRRMISNHUERT X7 A

* braceidpattern -- WYJEYESRA T idpattern {H 2 F KA 18T TEF6-5 1) 5 4TI . BRIAME None Rk
5 W3R F| idpattern (BIAEAETE S PFRANZNIRAE B AH R A o IR LR M, X8 AR o 18
S FURNHAESE S 10 5 (A 8 SOR R A

3.7 BB
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o flags - ¥&7E 4 13 F T35 B 4 P 28 1 IF D 6k =0k . A 1F D0 ek s AR . BRIAMER re.
IGNORECASE, {§{ER re.VERBOSE @& #in Aiths, HItH & X1 idpattern w575 B 140
IEMZEERAE

3.2 BTN

PER o — Rt ARnT DA L R A pattern RPN E MR, URARIFEML, R {EL
H— A BAT WA iy A4 AR A IE W SRk s O R o X B AR BT BT 2 28 AR, AR TER L i
FFR AL :

* escaped - X UIVCECH SUFS, AEBABEUPE $5.
* named - XAHVCECAMAERE T H) AT AFR: AR 20 SR A Y 2 AT -
* braced — X AHICHEAT A LT T H G AT TR BN Y 6 SR T 9 2 B AT s 1B 5

o invalid - XA PCTEAT A R AP GERN AT . IF BB 2 AR IE Rk 50
KFE.

6.1.5 FHBhEF Y

string.capwords (s, sep=None)
fiflstr.splic () BSEIFS REN, HHstr.capitalize () ¥R HRERA,
Mstr.join () ¥ REH PR BEFTHEEE. AR TR A SH sep HAA W N None, N
%ﬁgg?ﬁ%ﬁ%ﬁ%ﬁﬁ*ﬁ%i‘%ﬁ#ﬂ%%%ﬂﬂﬁﬁ% SEHTARPAEER, BN sep KGAIFT
HHf42 B i) o

6.2 re - IENMFEXIRE

PACHS: Lib/re.py

RXAMBLERFEE 75 Perl i 5 2R IR 2k AV B A -

B AN 8 R F AR BE ] DA Unicode FFH (str) , WAJPLE 8 fiFTrE: (bytes). {HE, Unicode
FAHRE 8 IR Wit Eul, AR — T B L VLEL Unicode FAFER, 2 IR
Beldh, YT E AR, B AR g 2R A b 5 BT RO R R A R ) B — B

IR A AL AT O\ ) SRETRFFIRIE X B0E AUV SRR P AT I AN G | BB TR IR 35 3L
X 2x5 Python 744 7 IRIME HHORAR ) 745 1 AR ) F A A= AE b 58 BN, SEVTRE— RO
TE, P TR G IR NN\ ORI AR, PO IENZA 00N \ N\, AR A SR AR 1
Python P73 FIHAE H LR \\ o 1T HAB R, A6 Python F) 55 8~ 1 {8 9 SO AL A
RAALM ISP, BAERf &7 AiDeprecationarning HRAERRKM N SyntaxError. 1
7R RIS 15 M Rk s A RN S AT IR & 2

RPN X T IE LR 2URE U A Python B UG AAFER FRYE: FEAWA "o BISRMFEAF R e,

FURHTAS MYAE IR R BE . L e \n" FOREE "\ A1 'n' TIDFAFERAS, 1 "\n" MERH

W NIATFE TR . AEaCAE Python TS H i ##R £ (5 X b RUAA FAF R R ER TR

2 I A3 IE ) ik s A EER SR A R B BT 73, AE 20 3% 1B Ak XL X SRR — MR, ATRE

JedmiE— N IENXTS, 2k T340

hz%:

i ZORER regex , FEAL T S HRUEE re BRI A APLEE 1, [A]BHAR AL T AR AN T E AN BE 4TI Unicode
ES
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6.2.1 FEMRXAFE

—AIEMFIAA (B RE) #5E T 45 Z PR FAFER 5 IR NI R ALEARIG R A R 2 7 R
BERYIENIZA AR (S —MENFA R G IR R — AR, X PR LS SR ) o

IEMZRCTT AR W2k A A1 B IENRA S, A AB 2 IEMZRiA=. 5, WERFEAFH p It
Bl A I HH —AF455 g VBEC B, 54 pg AT PAVLHDR AB. %3k A 80 B &L EREEME, A Fl B 121F
R S mAEGI . FrPA, B4R 0T AR 5 ) ik B AR i a7 B E ek i e . T
B2 IE N 26N HIS FISCH, 5% the Fried] book [Frie09] , ok # HAh iR 2ot 20 4545,

PATR & IE Wik A X fa ZE i I . RN (E BRI 7R, 2% regex-howto,

TE U3k T DA &0 30 B R RR AT . BRIl AT, ten A, a5 o, ER AR
IEMZERX . BATEE A 5. R APHEE AT, FTA last PEECFAFE "last ', (FEX T
45y, FATREA this special style iXFisUERIENZFRIEA, EHEANGS, EILHHFAFE
H "in single quotes' , HF[EHEN.)

FEERF, 83 L BTRER TR SRR TR DARR B RS A X, W] DA 55 i
A L D 3k 5 R R

EREBMAT (*, +, 2, {m, n}, %) NEEEEIRE . XS TIERZEES 2 B, FHALSEE & i
FFretEm e . BV H—ANEREERE, AIMERTES. in, £k (2:a{6}) * ILEL6 4 'a’
TR EEATRE R

WK
G AEBRIABER, TR THTROERE TR, WA THREDOTALL , ERHIUR L RHAT RO FE R
T

>

AL IR IR, I HAEMULTTLINE BisCR ICRL it T 5 B E N5

VL AT R R BUE TE AT B R A TR B — 74, FEMULTILINE BRI N W2 E Rt T4 Z Bl
AR, foo L foo’ fil'foobar’, HIEN|FEAF foos HILHETfoo’ s HABIIE, £F ' fool\nfoo2\n'
H K foo. s, JMHEILACfoo2’, HYEMULTTLINE X R A PAVEECH] fool’; FE ' foo\n' HH#EK $
LB () IEEL: —MERATRZE, — MEFAFRIRE.

X B R Y IE U SCPTAE 0 BME R E AL, REZ KL AT . ab* RILEE 'a', 'ab', M 'a' " &
mREEEN b

X ETE AYE NPT 1 BT REIRER . ab+ UL "o JEHEREE 1 ASPALBEEEAD ', BEALIT
Bt ra's

X B BT Y IE U CPERE 0 1) 1 IRESL . ab? KL 'a' B3 'ab'.

*2,42,22 x4t R BRI ARy ENTETAT TR PTREZ A ILEL . A IRIF AT
AT WERIENE < o> HEERE] '<a> b <c>', BRFRLEENFRE, MAUE '<a>',
AEBARTZJGASIN 2 RFRAEDA 3F 48 5 XS dfn: s 7 sAHEFT UG RE Y PR 38
PERC, (EAIEMS <. %2> FFL UL " <a>"

{m} XFHZ AR IEN R EVCEE m NER . DT m B SEOCE R . i, a{e) FFILE 6 4

ra', HEARER 5 A

{m,n} XFIENGEFT m ] n WIEES, £ m Ml n ZAIPURRZ . o, a{3,5} KL 3 | S 4~ 'a'. &
W& m BoRAEE RN 0, 28 n $5E FFR-NITCHRIR. il a{4, yo KFIEHL 'aaaab' 53 1000 1~
‘a' B 'b', (HRBEVLHED 'aaab' . S ANEEAME, 15 W ICIEHEAIE AT I 1% Z g WA~ 21 7L

{m,n}? Hi— MBI ST, HICEOR B/ DS i, XFF 'aaaaaa’, a{3,5} L
fii54 ra', Mia{3,5}2 HILHI 34~ ra’.

\ B CEFRTAF (SRVFRPUED "+, o, B A ), B Fon — MR TS R TS 2 e T
.
WRAREA B FIE TR (r'raw' ) RFBMX, B2C Python Wl H UBHTIE A LF51;
SRS SUFES) AR Python BT E$ R A, BRI 45 A fe t IIAE 455 . SR Python AJ PAGH
BEXANFES, AL RAHTFEN R EE IR X TR, ProAm BEHEEE , sl a Sty ) 3
ka, WEAH R IG AT

v

*

<+

(V]
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[1 HTER—ATFIREE. £ EAT:
o FAFAIDARARA M, HAn [amk] PUAC 'a', 'm', BCH 'k

o M DAFRFRER, WA - WA FEAIERR. I [a-z] FFITEALM /NG ASCH
fF, [0-51[0-9] RFUCECA 00 B 59 PN EY:, [0-9A-Fa—£] RFUCHATA 7St £ o
R - AT T (et [a\-2z]) A BN EEEMEELRRE (W (-a) 5% (a-1), Bl
HFERE BT -

o BRRFAEEEGY, RETHRIRS L. B [ (+*%) 1 REAVUEGX LA SCETRF ' (', '+,

'*',OI")'O

o FAFERM \w HF \S (W T E ) EEANI AR, B0 PAVCHE A F45F HASCIT 5§
FLOCALE B,

o ANESATLE N B TR ] DAl BORCRBEFTILAC. ARG TR " TR RERSG
W FAPRFSBICES, B (5] FFILECHTA TR, BRT 'S, (] FFILEPTA AT, BT
AN MERAERGE L, BRI 3L

o EEAWNEITH —NFA 1, AWM, B2MEEZHN ERRHTL, B2t e
ELEEM. e, (O NI A [T O (4] #nl PAPCELHES .

* Unicode Technical Standard #18 H i B R A FE A BAE SR T BEFE ARSI . 2R 2 2048 15
%, BTOAN THEBXANERAS, —AFutureWarning FatEH 2 XIWIHLEY raise, HFE
PAURJURME DL, SEAH ' [ R, SEEUE FOFERFH -, tes, " ~~" f ' AT
WA FERFEATH R AL L

3.7 R WER— PR B I TE ER RSB WIE, —DNFuturelarning & raise

| AIB, AFlB A PDURAEEIENZA, QN ENZEER, VLA A 83 B AL AN E N AR AT A
V). Bl DAMEAE (LFA)) WNE . TR AT, 1 BRI I AR AL
AEATUCHL . M—ARERSE VR, XA iz . BREEE, —H A LRSI, B
PEFFUCHD, RPEEREF=A— AU UCEE. s ie, ' 1 RO SAE . QIR ECE ' | A,
AN, FEEESEFAER, ).

(...) (AHE), KEESHEEENERS, IHFRREAEGRIHAMEERE. ICREERE, AEaMNE
A PARAREL, HATLAEZ JG M \number % X FEH AT RIRVCHS, 2 JG 3T R4 n . BEPLHL 747
rerEE ) AN (B, BEI NS ETAEARE: 10, D).

() RN IRICE (— "2 BREE T O RS ). 2 RN OOE TR
2B . XY REE A QERWAA; (2P<name>...) @ME—MBIs. AF2HETI
FEIY o

(?ailmsux) ('a','i','L','m",'s', '"u', 'x' FEH—AHEA) XPHGICH—ANEFRFF; XL
TP IE N F A2 E DL P ARid re . A (AUEEE ASCIL “24F), re. I (BMK/NG), re. L (S W),
re. M (ZATHER), re. s (4 dot FERLAF4F), re .U (Unicode PLIL), and re. x (JUEKAER). (X4E
FRigFE 23 2 iR AR X S bric L S e IE R R, XN HEMBR AR, i T
fEre.compile () W& flag B8, PRCWIRTERB AR R

(2:) IENEFESHYAEHPIRA . PCECHESE S W AT IE M Zks, (H BT DERCH) 45 R AetE
AT USSR B 2 2 SRR R | A

(?ailmsux—imsx:-) (‘a','i', 'L, 'm', 's", 'u', 'x' PO KHELA, ZFTEN ' 15
WEREE "1, 'm', 's', 'x H—EIZAY) RN EA R H R R B R
bricre. A (LICHL ASCI), re. I (BWK/ING), re. L GEFIKED), re. M (£47), re. s GRICE AT A
F4F), re .U (Unicode PLHL), and re. X OTKBI). GricliddErism =)

'a', 'L" and "u' fENNEARICEMEHDFR), FrAENTARES &k, sEIREE - o 4t
AT BE N BRALT, Bt s TS N PCEZRE . 7F Unicode BEP, (2a:...) 4]
ek HUCEE ASCIL, (2u:...) PJ#eh Unicode PLRL (ERIN). 7E byte £ (2L .. L) YIHCHIES
WS, (2a:...) Y HICES ASCIL (BRiA). XAl =0 B s A N ILED, 55 4 PEfic A

XA Z M
3.6 HUHTIIA.
3.7 WESE: £55 rar, 'L Mt FAERT DAAE— A
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(?P<name>-) (MZL4E) EMUENLALE, HL2UCE SR F a3 HAE SN2 & L) name HeFRELY) .
A 44 W E AT R Python AR iRAF, I HENH A4 HEEH — N ENFRRRE L, HigE L —K.
— A RAERE TS, X H G YA .
A E R AFE = LR e g . WRAEUZ (2P<quote>['"]) . %2 (?P=quote) (i
Vi, VCRCBAE | S a0 | SHEE A F4FER) -

5| F¢H& "quote” B E XX 5| AAE
FEENE 5 W

» (?P=quote) (UI/R)
e \1

AL BRPCRCXT 52 m

* m.group ('quote"')
e m.end ('quote"') (%)

151853 re.sub () B repl 25+ + \g<quote>

e \g<1>
. \j_

(?P=name) [ [a]5|H— "y H e EILECHTEAR Y name (64 21 P PCRCE] ) H3 AR 7 6R
(4-) R BN AP

<) PEEE N, HEFAEERLEWANE. XA lookahead assertion, A, Isaac (2
=Asimov) L 'Isaac ' BATEGHE "Asimov' WHHE.,

(2') PCEE - REFEHEN . XY negative lookahead assertion (FiMEUR) » HCANPE, Isaac (2!
Asimov) HAJGH &2 'Asimov' WIEA VLA 'Isaac ' .

(?<=-) PLECAAFER YL FIA &, EMRImHICE - N AR 4807 & . X 0:dfn:positive lookbehind
assertion (IE[]JGHLWTE ). (2<=abc)def £FF 'abedef ' HHRE|—NIEHL, FAHEMAIEEE 3
MR A RS E A LA A LA R E K, BB abe 8 a | b 2T
1, B2 a* fla{3, 4} AAJPA. ¥ DA positive lookbehind assertions FFIGHIFER,, 4l (2<=abc) def
RN a FFIRE R, MM\ dEREW . R REEMER M search () BREL, MAZmatch ()
PR :

(?

>>> import re

>>> m = re.search (' (?<=abc)def', 'abcdef')
>>> m.group (0)

'def'

BN T — MBI R 3

>>> m = re.search(r' (?<=-)\w+', 'spam-egg')
>>> m.group (0)
leggV

3.5 MU A AE K ALE T SCRE

(?<!-) VCELMHINEZHIAR ... BRE. XA negative lookbehind assertion (JGWrEBAR) . 24
PUEm JEWE , 8 A CUL LA 2 K1) . H negative lookbehind assertion FF 45 1A T RAM
FAFR I RIF IR O B TR

(? (id/name) yes—pattern|no—pattern) Ul £ %45 F W) id B name 17 15, P & 2= i VL
yes-pattern , H 2 VCE no-pattern, no-pattern A%, WAIDAREZNE . Han, (<) 2
A\w+@\w+ (?:\ . \w+) +) (2 (1)>1]$) 22— email F:3,VCHE, FFVUAC '<userfhost.com>"' HY
'user@host.com' , {HALPLR '<user@host.com' , ALV '"userRhost .com>",

T\ R AL F L AU . SRR 2 ASCIL $L(isi % ASCILF6F, HEATE
MBE R ICRESE AN B, \S DUREFAT 5.
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\number PLFiHFREMHEG. BMESRE—THE, AEM 1 HiEHS. L (.+) \1PEH 'the
the' @(# '55 55", (HALPLEL 'thethe' (HEEAGHHEIITEHE) . XAFHK)F Y] LG H T ITE
HITA 99 NH G . WIR number W55 — 80052 O, B0 number 12 =4 )\, ERHASYWEFEZ
— A, /PRI ECTE. 76 1A FRHEEA N, AR SRR R AT

\A HCEL AR TG

\b LAtz F4Fs, H I B IR s 45 R A B . — AN BRI E SO — N R A R4 . v, I8
35 \b 7 X Nt B\ FAEZI, B0 \u MR ISR, AL © \bfoo\b" T
fic 'foo', 'foo.", ' (foo) "', 'bar foo baz' fHAJLE 'foobar' ¥ 'foo3',

ERIAE LT, Unicode AT /2 7E Unicode A H I, (@ PAFASCIT FRicsk ek,
R LOCALE FRic Wik BTG, A2 d Y mhiE S KR E R EN, \b #TREERTLF, NMES
Python “F4F 52 SUARFA

\B VL% FAFER , (H RAETET T Lok Z4s 2. B2 r'py\B' ILHL 'python', 'py3', 'py2",
fERPLAE 'y, "py. ", B "py! . \B & \b HEE, FrbA Unicode #3112 B Unicode
B, BFsS I RIZA ), B DA ASCIT R oRikAs . MR T LocALE kR, WITR )2 5
FEEREIE S e
\d
%fT- Unicode (str) $£:X:  PCEFEC{TA] Unicode +#EH1%L (#t/27E Unicode =47 H 5% [Nd] B F4F)
XEFET [0-9]1 , FRZHAMPE 74T WERIRE TAsCIT bR, #iHIEHS [0-9]
T 8 fif (bytes) #£X:  VCEiATAf+3EHI%L, w2 [0-91.
\D VCEAEATIE - HIB T 74 . Wi \d BUE. R E TASCIT Andk, WS T (~0-9]
\s
%tF Unicode (str) F£5X:  PCECLAEA Unicode 25 FIFAF (46 [ \t\n\r\f\v] , A REHMFEHF,
FE AN [l o HEBOR N 20 58 A BAT S0 ) o ISR ASCT T W% E , BEHPLED [ \t\n\r\f\v]
T 8 i (bytes) FEA: VL ASCH FFRYZS 74T, w2 [ \t\n\r\f\v] .
\S VUEATLMTIESS 74T #h@ \s BUE. WEREE TASCIT bR, B4 F [~ \t\n\r\£f\v] .
\w

X T Unicode (str) FEX:  PCJC Unicode Jalif Y74, A8 1 n] DARY G A 46 K500 74,
FRCF AN . WEPRBEE TASCIT bpak, BURILAC [a-zA-20-9_] .

Xt 8 1o (bytes) #£:X: VLR ASCIL 47 P B F R F R T RIZ, W@ [a-zA-20-9_] . {15
BWE T LOCALE FRit, HEVCHEL Y BIE S IR BRI A A TR

\W VCECAEBRR EAF I AT X5 \w IEM . WM TASCT T bR, X% T [~a-zA-20-9_],
WA T LOCALE AR, D4 PURL 24 wif P IEk H BE AR R = AR R RIZ B 7457

\z HLE i .
2K 7> Python [BRHERE SCFAF g IE M ZR A S8

\a \b \f \n
\N \r \t \u
\U \v \x AR

(R \b BN TR B A, ERIEFAFEGNFRIBR, H [\b] .)

"\u', A\UT AL AN B FESITE Unicode BRI . 7E bytes B EATS G . RAIHY
ASCII “F R SUPF R BAER K], SR vk AR

NS AL R — A RIE . ARS8y 2 0, B8 A = A NIEHIELGL, IR 280 e Nt
X HAbffE oL, BRGNP asoR, Nl SURZH =K.

3.3 U AE: T \ut A NUT BSOFS
3.6 MUEEAE: | 1\ A~ ASCIL P RFALGA AR e L i i -
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3.8 WA ST ' \N{name} ' ¥ SUFH. SEETAFRFMES—F, EY T a4 Unicode F14F (B

U " \N{EM DASH}'),

6.2.2 AR

WEHE LT IUAS AL, HE, F—D0Ioh. AR E0E i e e k0 ¥ it ioAs (47—
FRE) . dREBEEMNA, DRt EM IR g, 2 aEF TiE.

3.6 JRUESE: InE B IAE 2 RegexFlag KWL, XANH@enum. IntFlag T,

re.compile (pattern, flags=0)

re
re

FFIE M FRRA PR GE— E0 ak Xxf 20 (IEWXS), WA T ICED, S ix X4y
Yimatch (), search () PAMEAMIFA.

XA RIR AT R T DA I 858 AT SRR EUE . EFT AR A MES AR, ATRAE S AL OR #:
ke (1 #RAERT) .

52l

prog = re.compile (pattern)
result = prog.match(string)

FHT

result = re.match(pattern, string)

WR TR LR AIE MBI, i re. compile () MGRAFEX AN IENXFR A AL, W]
PALERE P S R

L @it re. compile () GiIaIRE, ARG R BSEAF, BT A B IE W kX6l
MICTH 7 g 1A 1) AL

A
.ASCII

ik \w, \W, \b, \B, \d, \D, \'s f1 \s HJLHL ASCII, i A 42 Unicode, iX H X} Unicode HUERL, &
1% byte FELZME . 4T RIHEZE R NBARE (2a) .

WE, A TRFFEHRE, re.URCIKAFESE BA MBI L re. UNICODE FRATER (2u) ) ,
{H 23X $67E Python 3 2 TUAHY, B NERIAFAFERE 442 Unicode T (I H. Unicode VLA 721 byte
HED

re .DEBUG
SR GRiIFERT debug (5 5., A NEARIC.

re.I

re . IGNORECASE
PEATZAMS KNG UCRL s bl [A-2] WA VEEY/NSF4F. Unicode PURiR (bban U PURD 4) FAEA
A, BRAERE T re. ASCIT brid K25 HE ASCI PCEL . M HiE 5 KIS HUEXAMRI], BRaEsE
T re.LOCALE FRic. XS T HEHRIE (21)
R, HBA T IGNORECASE bRi, % Unicode #£3X [a-z] 3 [A-2] MILTART, TR ILAL 52
A~ ASCIL ZEA5 R 4 NEAMAAE ASCIT 24T T (U+0130, $1 T KRB Taii A~ s e L), v (U+0131, $if
T/NEEA B, T (U+OLT7E, I T/NE K s) and 'K (U+212A, FF/RSCAFS). MR HASCT T #Rid,
R B2 frA” 27

re.L

re .LOCALE
F 24 HE T DO A \w, \W, \b, \B FI K/NEHURICHL . X MRic HBEXT byte FEUA . XMl
AHEFEBE R, RS S RIEHLRRA T EE, Bk H R B4 257, 1w X 8 (a5
Unicode VLRt 7E Python 3 LB H , Al AMEBEATRNES o« XK NE-ARIE (21)
3.6 S re. LOCALE HAEHT byte #£X, MHAREM re. ASCIT —EH.
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re
re.

re

re.

re.
re

re.

re

re

re

3.7 MU SE: B [ re. LOCALE FRicl i izt I W G AN A S 2 I OBUA = XIS 1 IR
R AT AUNTHID NP AL R A

.M

MULTILINE
WELAMG, FXTFAF  ICECPAFER TG, AT (BT AR e i SRR A5 ) s ARl
FEs ICRCTATEH R, A TSR (AT RTINS ) . BOAREOLTR "~ IERE 74T 3k,
'St ILECFATHREE . MR NBARIE (Pm) o

.S

DOTALL
ik R ILECAE T AT, IR ARG MRC, . WEPLEC BR T BAT AT R A
FERTAT . M NBARE (2s) o

X

.VERBOSE

AR SOV 2 5 3 W] e B AP A IR R il o BOR R IR RE . 25 A5 & D200
BRARAE DTG Y P B th SORMLA S, BEEAE *2, (20 or (?P<-> pHZ N H—P1TH
A # METFRERE ST, BAEZ G TR S ER .

T R T T T DU i A A b R P — - R

a = re.compile(r"""\d + # the integral part
\. # the decimal point
\d * # some fractional digits""", re.X)

b = re.compile (r"\d+\.\d*")

X NER-ARIE (?2%) .

search (pattern, string, flags=0)
P 545 $ HBICECAEA S — B, TRk bl — AR A e B ad 2. Q2RI VRS, ik
[ —4> None ; ERXFIHE|—ZRKEITEZAFW

.match (pattern, string, flags=0)

U2 string JFARET O B ZAFAFICELE] 1 IR Wk, il [ — AR A e B2 at 2 o AR
AILEE, BR[E None ; R ERFRKEZILAZ AR

HEREREMULTTILINE 247850, re.match () R VCE PRI IA AL B, 1A VEECAEAT T 1R .«
WIRARIEE N string WAL E, #ifHsearch () KR (WATSF search() vs. maich() )

. fullmatch (pattern, string, flags=0)

UNSREEA string VERCE] 1N Zh 20k, Wiak ol —HIRZRY I dexd % o A Mghik [E]—4~ None 5 3%
ERXIRER L ILHL R AR o

3.4 BT

. split (pattern, string, maxsplit=0, flags=0)

H pattern 53 FF string . QIRAE pattern WHHIREFE S, A ABA WAL SO B S W S7ES R E . 10
R maxsplit 25, T VAT maxsplit W I, T 74T 4 0R 0 215 KM e — o

>>> re.split (r'\W+', 'Words, words, words.')
['"Words', 'words', 'words', '']

>>> re.split(r' (\W+)', 'Words, words, words.')
['"Words', ', ', 'words', ', ', 'words', '.', '']

>>> re.split (r'\W+', 'Words, words, words.', 1)
['"Words', 'words, words.']

>>> re.split('[a-f]+"', '0a3B9', flags=re.IGNORECASE)
[ro', '3', '9']

ﬁﬂiﬁ;@ﬁ%ﬁﬁﬁtéﬂé‘, It USRI R, IBAERE S AN ZR R T4
EdE—H

>>> re.split(r' (\W+)', '...words, words...")
[*v, '...", 'words', ', ', 'words', '...', '']
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DRERYTE 7 B 2R 2 Hh BRSSP R (07
FECAY R TEEERE 2 IF A5 eR  EEA IR R BLAE R

>>> re.split(r'\b', 'Words, words, words.')
(', 'Wwords', ', ', 'words', ', ', 'words', '.']

>>> re.split(r'\wWw*', '...words...")

["’ l', Vw', ’OV, ’rV, ld’, IS’, l', ’lJ

>>> re.split(r' (\W*)', '...words...")

['l’ l-.-l, II, 'l, lwll ll, lol’ l', lr', ll, 'dl, 'l, ISI, '---'[ ll, ll, VIJ

3.1 RS BT AR S AL
3.7 JROE SR BN T S AR A

re.findall (pattern, string, flags=0)
X string I 5] —AANEILY pattern (VCHCAN R, string WNAEB A BEA T4, DCRCHHR S i 0573 ] .
R BB 2, BN HE5R: e —DedHs R (WX B EE—
HEWE) . SRS EES R,

3.7 WU A AR D EC B W] PAERT— NS IE R S B T

re.finditer (pattern, string, flags=0)
pattern TE string RETA R AEEE UL, 3R N — AN Rierator [RAFT IR Bext % o string A2 504
I, TCECH ) HES . S TCRC AL S AL R .

3.7 WU A AR EECBAAE W] PATERT— S IERZ S B T

re.sub (pattern, repl, string, count=0, flags=0)
AR [ repl AL string e A H & LAY partern TRAFHYFAFER . WERAE A K,
WA S A 3R 1] string.o repl AT AR AT ERBCRR KL QoA A0 AR, UH T AR ] SORMEL R SO 41 #5
DRI WYL, \n SBEBCN—DATRE, \r SBEHCN— DI, K. RA
ASCIL “FAFE U SR BEAEARSR B, 2B R R AL H . HA RIS SO S BIAN \ & S PRFR I
Ffo a5 AR \6 S HFEEE 6 4L VCRC 2 i F 74 s ok B . Bl

>>> 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{'

WS repl 22— A%, IBERWRAAEEI ) pattern WITFOLR o XA RBOLURER — A~ I et 2
SR, R Bl ERR R AT .

>>> 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'

FET AR — PR — M 2T 2

TSR count 2 BRI B R IREL count WLATRARSUREL . MR AWK S4K, B8 &N 0, B
AW ILEEE SR e, VR RAEA IS T O BCE RS, BrbA sub ('x*', '—', ‘'abxd')
RE '-a-b--d-' .

TEFAFHR BN repl ZHUEL, W1 EFridR pd%s U A 51, \g<name> & 6344 414 name, (¥£
(?P<name>--) FE¥EPFE ) \g<number> &ffIFH; \g<2> 2 \2, HEH#HRT LIk,
0 \g<2>0, \20 FLpifRE N 20, AR 2 JFHRAEE—F4F '0' . M5 H \g<0> 18
pattern VER—HEANHEFTE H

3.1 WSS N T RIEAR LS AL

3.5 WO S AVCECRI AL S B 2 AT ER

H
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3.6 JUCEEE: partern FREIARFIEE L (1 '\ Fl—> ASCILFAFAIR) B R AR .
3.7 JCEEE: repl FPIARKEE L (1 '\ Fl—4> ASCILFAFALA) Bl iR,
3.7 iR A AP A DT RCAH AR I S B e

re. subn (pattern, repl, string, count=0, flags=0)

Fihgsub () FR, HRERRE—ATTH (F4F 8, BHRLE.
3.1 A SN TR EARIE S A
3.5 R ANPCEL AL R 2 AR

re.escape (pattern)

5 X pattern FREIRTAF o WNSRARAEAE B AT e A 3 1R W SRB AT AR 0 SCAR AT R #EFTIL L, &
WA Hr . tn

>>> print (re.escape ('http://www.python.org'))

http://www\.python\.org

>>> legal_chars = string.ascii_lowercase + string.digits + "!#$S%S&"'*+—."_ " |~:"
>>> print ('[ ]+" % re.escape(legal_chars))
[abcdefghijklmnopgrstuvwxyz0123456789 1 \#\S3\& '\ *\+\ =\ . \"_"\|\~: ]+

>>> operators = ['+', '=', "'"x', /v, vak1]

>>> print ('|'.Jjoin (map(re.escape, sorted(operators, reverse=True))))
JIN= TN NFNF [\ *

EARECRBER T sub () Mlsubn () WEHRTFAFS, WA R 28 L. Filan:

>>> 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 BT v R L.

3.7 jsE A JUAHEIE Rk U B Rk S TR A e Lo BHg, rvr, me, rer,mrn,

v/v,v:v’ Lt T=t s @ ﬂ:ﬂ nsn ;{%Z:ﬁ%%ﬂizﬁz:io

re.purge ()

TR IE MR K ZA7

exception re.error (msg, pattern=None, pos=None)
raise —MMISh. LB E] R FATH AR A ROE AR (Hein, B85 —AAIL
BCidES ) s HABAE RAE g i s DT FC ™ A o AR AP A R ITRL, RSN R

. B RSB LA B s -
msg
A A BRI B -
pattern
RN R
pos
G R pattern (ALEZR S| (FTPARZ None ).,
lineno
XTI pos (A PASE None) FFT5-.

colno

XN pos (W] PAJ& None) 315
3.5 HRUSE A BN TR AN SR
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6.2.3 EMFiERX R (EENIER)
G I TE N e 1R 20 5 SR DA O Y A T«

Pattern.search (string[,pos[, endpos] ])

FIREEEAS string FHEE—DVCECAIOLE, R [0 —HIRIAYG B xf %o ASRBCA VLRD, k1Al None
F EREMEREICALEA R

ATYERI S A8 pos B T FAFR PGB RN ERS] BRI 0, EAZEEN TFFEY
F 0 FERUEAR IC AT AR ELE ISk, AR A IS TN 28— AN E4F , (BARSTLRLRS [ FLE T4
FEDAR

LS HL endpos BRE T FAFR RIS BIEREFAPKES] endpos , A LA M pos F
endpos - 1 WFAFLMEILHAL. QIR endpos /NT pos, TIAXAILE A F4b, W2k e 2—4
IIFIGHIENRT 4, rx.search(string, 0, 50) ZMT rx.search(string[:50], 0).

>>> pattern = re.compile ("d")

>>> pattern.search ("dog") # Match at index 0

<re.Match object; span=(0, 1), match='d'>

>>> pattern.search("dog", 1) # No match; search doesn't include the "d"

Pattern.match (sz‘ring[ pos[ endpos]])
U2 string 1Y) Fr4é 4 E REAS FR XA IE ML AL BANILEE, il [l — ARG I B at 2. ARA
PLfE, mlik[e] None ; HEEESFRKEZILHZAFL.

AE S pos Fl endpos Hsearch () £ M.

>>> pattern = re.compile("o")
>>> pattern.match ("dog") # No match as "o" is not at the start of "dog".
>>> pattern.match ("dog", 1) # Match as "o" is the 2nd character of "dog".

<re.Match object; span=(1, 2), match='o'>

ARARAR SE SLVCHRAE string IR, [fif search () KB (B BFsearch() vs. match()) .

Pattern.fullmatch (string[, pos[, endpos] ] )
UNSREEEA string PERCIX A IEMZEAF, il [l — M AHI Y B rd 2 o LR None 5 JERLIRE
KDL AR -

RESHY pos Fl endpos Y search () £ A .

>>> pattern = re.compile("o[gh]")

>>> pattern.fullmatch ("dog") # No match as "o" is not at the start of "dog
>>> pattern.fullmatch("ogre") # No match as not the full string matches.
>>> pattern.fullmatch ("doggie", 1, 3) # Matches within given limits.
<re.Match object; span=(1, 3), match='og'>

3.4 BUBTIA.

Pattern.split (string, maxsplit=0)
G Tsplit () WEL T wEERIFER.
Pattern.findall (string[, pos[, endpos] ] )

FMIERi findall () , AT oFEERE, (H R AT .S 5L pos I endpos , FRTIBRILH,
W search (),

Pattern.finditer (string[, pos[, endpos] ] )
KMggrinditer () , AT wiFEEHR, (HERTAETIESEL pos Fil endpos , PRI R
Fl, #ifgsearch().,

Pattern.sub (repl, string, count=0)

ST sub () WAL, BT AR

Pattern.subn (repl, string, count=0)

T subn () BB BN T g IR,
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Pattern.flags

IE N PCEEARIE o X A2 W] AME L compile () IS AT (2-) WEARIE, BPEARIC LI UNICODE

LIS

Pattern.groups

HHARE AL AL R
Pattern.groupindex

Bl (2P<id>) E XA S HAMBTFHENTFH. WA 54, BT an.
Pattern.pattern

i A R JE AR T AT H

3.7 WHESE: Psfiicopy . copy () Mlcopy . deepcopy () BRERISCRF . S o A IENMIZA AR oA 2
JEFPERY .

6.2.4 MLECRIER

VEECAT SR B — MR True. WEREAVCE)Ematch () Msearch () ik None FfPAYRTAT PAfA]
A £ iR R B2 TS DU AL

match = re.search(pattern, string)
if match:
process (match)

VERECXT G SCRFAT Jy v A 4tk -
Match.expand (template)

Xt template HEAT SURMALER SCE I Hak ), 5itBsub () Jrikmh—E. e SCANTR) \n YA A Y
TAE, BE5IH (L) Mg A E (\g<1>, \g<name>) HHAMIV AL A AZ

3.5 MUEE A ANVLHC AL &R I 25 24

Match.group([g@upL.“])
R AEE SRR T WERAE SR R DT, WRAE SIS, 4R
A — Il (BASERIE A0, WRASEG 41 EAR 0 CBEATTRCELR M) . Wk
— NN SEAE N 0, FHBLAIR [ {ER e BN DL A7 5 AR E R — B [1.991, S5R0EH
WS AR AR — SR IR, s KT AR E WA, — P IndexError il
BHRAE raise. AR—DAHAEEREN—ARD, FRITREZ R, BRI R/ — 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.
'Isaac’

>>> m.group (2) # The second parenthesized subgroup.
'Newton'

>>> m.group (1, 2) # Multiple arguments give us a tuple.
("Isaac', 'Newton')

WMRENFAXMH T (2P<name>-+) i, groupN SETRB W e A A A4 T WR—
FRRSBAEFE AP R E SCHHAEY, — A IndexError §f raise,

— AR 2R B

>>> 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 A R A R G ET

112 Chapter 6. JXALEAR S



The Python Library Reference, (I 3.9.0

>>> m.group (1)
'Malcolm'
>>> m.group (2)
'Reynolds’

R —AAPCE SN 2K, it R [l fe e — PR

>>> m = re.match(r" (..)+", "alb2c3") # Matches 3 times.
>>> m.group (1) # Returns only the last match.
|C3l

Match.__getitem__ (g)
XAEMT m.group (g) « XAVFE RG] H—ILR

>>> m = re.match(r" (\w+) (\w+)", "Isaac Newton, physicist")
>>> m[0] # The entire match

'Isaac Newton'

>>> m[1l] # The first parenthesized subgroup.

'Isaac’

>>> m[2] # The second parenthesized subgroup.
'Newton'

3.6 BUBTINA.

Match.groups (default=None)
R4t , WEARE WA, TR 1 BHEEZ A E . default ZHHTAS
HUTHEAIE L, ERIAH None,

fBiln

>>> m = re.match (r" (\d+)\. (\d+)", "24.1632")
>>> m.groups ()

('24', '1632")

WERFA NI, 2RI HMSS SRILE Y b X EHAEIA SR M —4> None
, BRAEE T default Z4Y.

>>> m = re.match (r" (\d+)\.? (\d+)?2", "24™")

>>> m.groups () # Second group defaults to None.

('24', None)

>>> m.groups('0") # Now, the second group defaults to '0'.
('24V, YOV)

Match.groupdict (default=None)
R —AF, S TIAR 8 T4 key fi@d4 . default ZHN T ASHILEA A BUA
& None., filtN

>>> m = re.match(r" (?P<first_name>\w+) (?P<last_name>\w+)", "Malcolm Reynolds")
>>> m.groupdict ()
{'first_name': 'Malcolm', 'last_name': 'Reynolds'}

Match.start ([group])

Match.end ( [group] )
&[] group VLECEN ) ER I UEFISE AR T . group BRINH O (FERUZEEANTECH THE) o 2R group
FEAE, AEORPZAEDCHE, RARIE] -1 o XFF—PICEA SR m, M—DRSEEEH e, He (FENT
m.group (g)) F=AE R VLHD &

’m.string[m.start(g):m.end(g)}

W& m.start (group) LT m.end (group) , WIR group PCll— oS FAFERIYTE . HLan, 78
m = re.search('b(c?)', 'cba') ZJ5, m.start (0) H I,m.end(0) N 2, m.start (1)
Mim.end (1) HE 2, m.start (2) raise —{~IndexError ffl4h.
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XA T2 M email Hodik RS54 remove_this

>>> email = "tony@tiremove_thisger.net"
>>> m = re.search("remove_this", email)
>>> email[:m.start ()] + email[m.end() :]

'tony@tiger.net'

Match.span([g@np])
ST —ANVEHE m, R —AJC4H (m.start (group), m.end(group)) . YEEUE group 1%
BTEXAVERL S, SRIE (-1, -1) o group BRINHK O, whi2BeATTHL.

Match.pos
pos WH, &feishsearch () Bmatch () W a BN 7 o XA IE NG| AE7E 7475 8
KR RT .

Match.endpos
endpos [N, &1Lkt search () Bmatch () J7¥E a BN % o XA IE W5 845 IR 45 H
BER IR RG | .

Match.lastindex
TR G — D VLE B R GME , 503 None WUERBA VLR ARG . LA, XFTF4FH rab ',
Fik (a)b, ((a) (b)), F ((ab)) F13F] lastindex == 1, i (a) (b) 215F] lastindex

Match.lastgroup
Ra— N ICRR a4 A4 T, B None WIEREA 4 PLICHIE .

Match.re

A [l A KA SEBIY E  2E %, XA IR WX R mat ch () Bisearch () Jrikim A M.

Match.string
ik Blmatch () Bsearch () WF4FH.

3.7 JRESE: TSN T X copy . copy () Mlcopy . deepcopy () IR, VEECXSRBEVER IR FHER .
6.2.5 1FNFTRiE HBIF

BEWF

TEXANBIT B, FRATIEEH AR 4l Bh pR 25T T f-Hb i DEFRE X 42

def displaymatch (match):
if match is None:
return None
return '<Match: , groups=¢r>" % (match.group(), match.groups())

BBARES — N RET, — DR TR FA R, BN FAEROR— KR, "a” 52 A, K"K,
”q” Q, ”j” J, ”t” y‘j 10’ ”277 §IJ”9” %%/j—:\‘ 2 §|J 9D

HERMENTIFRRGAR, FATTAEIEPAT 2 9R

>>> valid = re.compile(r""[a2-9tjgk] s

>>> displaymatch (valid.match ("aktbg")) # Valid.
"<Match: 'aktbqg', groups=()>"

>>> displaymatch (valid.match ("aktbe")) # Invalid.
>>> displaymatch (valid.match("akt")) # Invalid.
>>> displaymatch(valid.match ("727ak")) # Valid.

"<Match: '727ak', groups=()>"

R —F, "727ak" , WET XY, S PEKERRE R . O IENRGAXITRE, Wiz
EVEEINIE IR
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>>> palr = re.compile (r".*(.).*\1")

>>> displaymatch (pair.match ("717ak")) # Pair of 7s.
"<Match: '717', groups=('7"',)>"

>>> displaymatch (pair.match ("718ak")) # No pairs.

>>> displaymatch (pair.match ("354aa")) # Pair of aces.

"<Match: '354aa', groups=('a',)>"

TR Tl AT AR, TF AT DA B T 7 SR PERCR S i g roup () J5ik:

>>> palr = re.compile(r".*(.).*\1")

>>> pair.match("717ak") .group (1)

|7|

# Error because re.match() returns None, which doesn't have a group() method:

>>> pair.match("718ak") .group (1)
Traceback (most recent call last):
File "<pyshell#23>", line 1, in <module>
re.match(r".*(.).*\1", "718ak") .group (1)
AttributeError: 'NoneType' object has no attribute 'group'

>>> pair.match("354aa") .group (1)
lal

#EH) scanf()

Python H {54 — 2R ¢ %L scant () WA, IENWZEARGE R scant () M FRFHREEE K
2 HATRE 2G4 E . PP EASRAL T scant () A aUARFRE 5 3RS0 R i«

scanf () XA | ENFREKX
%c .
%$5¢ .{5}
%d [-+]12\d+
%e, %E, 5f, 59 [—+12 (\d+ (\.\d*) 2 [\.\d+) ([eE] [-+]2\d+) 2
51 [—+12 (0[xX] [\dA—Fa-£]+[0[0-7]*|\d+)
50 [-+12[0-7]+
$s \S+
$u \d+
$x, $X [-+]1?2(0[xX])?[\dA-Fa-f]+
M2 R ER A R
’/usr/sbin/sendmail - 0 errors, 4 warnings
PRATPAE A scanf () #5301k
%$s - %d errors, %d warnings ‘
EMIIENRIB AR
’(\S+) - (\d+) errors, (\d+) warnings ‘
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search() vs. match()

Python 21t T AR R #E: T re.match () MAEFHFHITL, i re. search () KMEFIFEN
EEAE (BRI Perl HIgITH).

Bl
>>> re.match("c", "abcdef™) # No match
>>> re.search("c", "abcdef™) # Match

<re.Match object; span=(2, 3), match='c'>

fEsearch () W, WAL '~ AR IT AR A BRI P BCE] 740 AR 14 o

>>> re.match("c", "abcdef™) # No match
>>> re.search(""c", "abcdef™) # No match
>>> re.search(""a", "abcdef") # Match

<re.Match object; span=(0, 1), match='a'>

HWREMULTILINE 2R P e $imat ch () HICEFAFR LG, (A search () FIDA "~ FFIRINIE
Nk X S VCEEA TR T 4R

>>> re.match('X', 'A\nB\nX', re.MULTILINE) # No match
>>> re.search('”X', 'A\nB\nX', re.MULTILINE) # Match
<re.Match object; span=(4, 5), match='X'>

HIE—NEIES

split () PR S BAL BRI BT . XI5 X T e SO B 2 2 13k 1 EL73 2 A8 B i) i
gty AR, AR BTk .

B, XHEERA. BEERE I, XRERNEHN =ET S IEA

>>> 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—ABEZ AT I BHERNF TR RO — 1%, B AR A — 4 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']

R, FENFHEDEA— AR T WK, BIESEAA R % A1 hsplic () HHT
maxsplit B2, POk E&A PR 2 BB A% AT

>>> [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 PEIEECIE SR B S, LB BAESTI RS R . W maxsplit WEN 4, FATERT A
bR R 5 e
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>>> [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']]

NFEE

sub () BHFRER I IORE I — S0 XA TR T sub () REEPISCY, sFFEL A
NFFFRILLE, BT E MR R T

>>> def repl(m):
inner_word = list(m.group(2))
random.shuffle (inner_word)

return m.group(l) + "".join(inner_word) + m.group (3)
>>> text = "Professor Abdolmalek, please report your absences promptly.
>>> re.sub(r" (\w) (\w+) (\w)", repl, text)
'Poefsrosr Aealmlobdk pslaee reorpt your abnseces plmrptoy.'
>>> re.sub(r" ( (\w+) (\w)", repl, text)

'Pofsroser Aodlambelk, plasee reoprt yuor asnebces potlmrpy.'

EikFAENA

findall () VUFCRES PR A I, ARG search () WRZE—UCHL. Hean, R —MMEE &L
BT R, AT RES IR PA R Y findall ()

>>> text = "He was carefully disguised but captured quickly by police."
>>> re.findall (r"\w+ly", text)
["carefully', 'quickly']

EXRMANEEAREAE

R T E IR EZAH R, finditer () ATPUEEIEN , BHROLT IRaexy 2 AR HE, A2 74
o gk BT BT, WR— S A BRI B E R AL, W LME M NI M finditer ()

>>> text = "He was carefully disguised but captured quickly by police."
>>> for m in re.finditer (r"\w+ly", text):
print ('202d-202d: %s' % (m.start (), m.end(), m.group(0)))

07-16: carefully
40-47: quickly

RYEFFFERERIC

SRR FAFHICIA (e text ") PRIFIEMIZEAIER . B, SR A SRAT (1 \ 1) AT HTZE — 1
fia‘ﬁlﬂéi*%x Hdn, RS S R v A — 2

>>> re.match (r"\W(.)\1\w", "™ ££f ")

<re.Match object; span=(0, 4), match=' ff '>
>>> re.match ("\\w(.)\\1\\w", " ££ ")
<re.Match object; span=(0, 4), match=' ff '>

it EVCHE— P AR, l:JA\ AHEIEMZR A S o AR TATHRICIE, B2 o \\". R
AU NN SRFORIFERER AR
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>>> re.match (r"\\", r"\\")

<re.Match object; span=(0, 1), match='\\'>
>>> re.match ("\\\\", r"\\")

<re.Match object; span=(0, 1), match="\\"'>

B—MaAlEaHE

— A ARG T 8 AT, R E SR X R TR R SR S — 2.

XFHR R ENFERRIEEN . XA BB X LR AN —AFIEM, - H AR PCHL RS
BUNE)

from typing import NamedTuple
import re

class Token (NamedTuple) :
type: str
value: str
line: int
column: int

def tokenize (code) :
keywords = {'IF', 'THEN', 'ENDIF', 'FOR', 'NEXT', 'GOSUB', 'RETURN'}
token_specification = [

('"NUMBER', r'\d+ (\.\d*)?2"), # Integer or decimal number
('ASSIGN', r':="), # Assignment operator
('END', r';"), # Statement terminator
('1ID"', r'[A-Za-z]+"), # Identifiers
('op', ' [+\=*/1") # Arithmetic operators
("NEWLINE', <r'\n'"), # Line endings
('SKIP', r'[ \tl+"), # Skip over spaces and tabs
('MISMATCH', r'."'"), # Any other character

]

tok_regex = '|'.join (' (?P<%s5>%s)' % pair for pair in token_specification)

line_num = 1

line_start = 0

for mo in re.finditer (tok_regex, code):
kind = mo.lastgroup
value = mo.group ()

column = mo.start () - line_start
if kind == 'NUMBER':

value = float (value) if '.' in value else int (value)
elif kind == 'ID' and value in keywords:

kind = value

elif kind == 'NEWLINE':
line_start = mo.end()
line_num += 1

continue
elif kind == 'SKIP':
continue
elif kind == 'MISMATCH':
raise RuntimeError (f'{value!/r} unexpected on line {line_num/"')

yield Token (kind, value, line_num, column)

statements = '"'
IF quantity THEN
total := total + price * gquantity;
tax := price * 0.05;
ENDIF;

(FOAkED)
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(R L —5)

for token in tokenize (statements):
print (token)

AR A DA
Token (type="IF"', value='IF', line=2, column=4)
Token (type="'ID', value='quantity', line=2, column=7)

Token (type='THEN', wvalue='THEN', line=2, column=16)
Token (type="'ID', value='total', line=3, column=8)
Token (type="ASSIGN', wvalue=':=', line=3, column=14)
Token (type="'ID', value='total', line=3, column=17)
Token (type='0OP', value='+', line=3, column=23)
Token (type="'ID', value='price', line=3, column=25)

(
(
(
(
(
(
(
(
(
Token (type="ID', value='quantity', line=3, column=33)
(
(
(
(
(
(
(
(
(

Token (type='0OP', value='*', line=3, column=31)

Token (type="END', value=';', line=3, column=41)
Token (type="'ID', value='tax', line=4, column=38)
Token (type="ASSIGN', value=':=', line=4, column=12)
Token (type="'ID', value='price', line=4, column=15)
Token (type='0OP', value='*', line=4, column=21)

Token (type="'NUMBER', value=0.05, line=4, column=23)
Token (type="END', value=';', line=4, column=27)
Token (type="ENDIF', wvalue='ENDIF', line=5, column=4)
Token (type="END', value=';', line=5, column=9)

6.3 difflib - EERMHHEITH

PRARES: Lib/difflib.py

BEBCERFZ AL T LR PSSR R B BN, el T He S, b A Z A i AN ] SePF 22 5+
HE, A4 HTML M1LE R SCPA R GE— 1Y diff 208 . A7 R LB H SRRSO, RIS £11ecmp Fibk.

class difflib.SequenceMatcher
RN RIEE, AT BARMRAN P, HEPHITE Nhashable 5 . HEAZFE
FLFHy Ratcliff F1 Obershelp T+ 1980 4R AR A FRIF LA AR ILHL” 195 K4 PR 4 %,
FHIE AR, RS IS Bk SeR WA IBLEILI 8 i ChIR TR
SRR HAE R S B ME, A A TR A . (IR T XT Ratcliff 1 Obershelp 55
R — AP R ) SR IRVRE ) S B RF8 U S T DR G P 8 0 2 A P80 B o XA BE A e/ N
BIPH, HESCEE AEAEANE R B AIULHC.

FEWF: LA Ratcliff-Obershelp 55 5 ¥ fi 3K 1% &0 T Sy 37 5 B ) 1) A — 1 &0 °F 8 ~F J7 1 [a]
SequenceMatcher FEIINE LT R ~F 5 b 8] 11 76— M1 &L R AT R =2 2] 7 5 i o £ /0 # A
TCEX — R ERIUb s FEm A3 oL W Ze kBt a] .

H bk Rk 5 sequenceMat cher SERHI R AT HE R B 308555 7 A1 B Bk . X
Fis & AT S G TR PR IE P A B B . ISR (55— )5 ) B o
WP EERY 1% FF HP S EE 2 /04 200 T, ZISARIC R <017 H A 7 51 DL
W XFhE AR ATE N DGR ER B SequenceMat cher BP¥f: autojunk %N False k%
Zie

3.2 BTN autojunk T2 .

class difflib.Differ
XA RBME R E R SCAR T )7 o1, 9 = AR wT i N s 22 S el 3 (5 5L . Differ 45—
M sequenceMat cher R5EMATIFAI LB AKARMLL (BEVEED) 1748751 H AR

Dif fer MR 1T ARCFEREA RS FT 3k :
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WFEHKE | BX
- TS sy

'+ RS 2 il
t FTAEPIF 5 A ]
I IAFE T HE—HAFS

PR2” FT 3K AT 2 5 | AT AN AN AEAE TAE— B AT 9B 25 5 o QAR 20 4 45 ] 49 I3
AT RS A NIEREI R RK

class difflib.HtmlDiff
XA TAIE HTML 8648 (860 & 28 1 528 HTML SCf) PO HEHBZA T R SCAR LR, 17
() ST ECRE S R o MFAE AT DAEE T 58 A ml bR S0 R e OR AR I

XA T BRI A
__init__ (tabsize=8, wrapcolumn=None, linejunk=None, charjunk=IS_CHARACTER_JUNK)
Wtk HEmIDi £ F BSEH.

tabsize je—ANAIHE R TSR, FEEBIROLAMEFE, BHAEN 8.

wrapcolumn 52— AN REETFBRL, $7EAT IR HEFTWOIFIATRISIALE, BRINE N None
PR B EIHAT .

linejunk F charjunk ¥ /2 v 3 XEEFSH, A Andiff () (Bgacml1Di £ A BOFHER R
) HTML 2%, i§Zndi £1 () XY TRESEERIME KLU .

AR A

make_file (fromlines, tolines, fromdesc=", todesc=", context=False, numlines=5, *, charset="utf-8’)
LA fromlines Fl tolines (FAFER ) IR Bl —NFAFEE, Fom— 588 HTML S0, Hq
ERATZERWFE, 1T SATIME R H BoR
fromdesc FI todesc ¥ ;2 W] 3% XAEFSHL, 158 VA H AR S FIARE A R (BA A H

2 ph
o

T

context | numlines Y2 A % R EFHE . Y BIEE R FF SCE R0 context K True, 75
NERAE False N ERSEEE A, numlines BRINN 5. 24 context 2}y True W} numlines Y5455
i 5828 th R 25 SR 0 B F SCAT8L. 24 context Sk False B numlines 145 fl7E i F "next”
FEREI 5 Y s 25 SR A Z B R AT (BN 2 S8 next” BBEERENRS T — P R
2= IR AR WA T, AN IMEMT RS B R 30)

fHiE):  fromdesc I todesc 2 WA AR i HTML RAFRE, 43O L5 R U8 14 i A I 1 3%
T H A TS S

3.5 HEAE: BN T charser F 2%, HTML SCRYBIERINFAFHEM 1 150-8859-1" HHH
"utf-8',

make_table (fromlines, tolines, fromdesc=", todesc=", context=False, numlines=5)
32 fromlines Fl tolines (“FAFERH3R) HR ]l — NP5, Fm— M &472 F M58 HTML
Fe&, AR SATAMA MRS BN
WS Smake_rile () JrkmMEE .
Tools/scripts/diff.py X MERMW a2 T, HAES— R RG.
difflib.context_diff (a, b, fromfile=", tofile=", fromfiledate="", tofiledate=", n=3, lineterm="\n")
B a F1 b (CERFERSFR) s kI BT CE RS RE R (—A A T generator) .
JriE B SRR R B R A E AT I LA B ST R IE . Wt R R 2 i 2 R
IRER . _BFSUITER n 0, BRI =AT.
BN LT, Z5EHAT (BL *** or —— FRIR) ZHl R BIRATAFR G . XA I AL 2
Mio.IOBase.readlines () Bl AN FEEEH Tio. I0Base. writelines () INERE
B B AR R R A T4 -
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XHFBAARRRHATATRA . A lineterm ZHc0h ", AR H A AHIATAT .

RS2 B S E B AT — N S SO AU R ] B AT Sk . 1 6 B AR A B 4 AT DA A
FFER fromfile, tofile, fromfiledate F tofiledate 3§ . &I A]3E 4% DA ISO 8601 k&7, WH KT8
E, IXEEFLFER BN S

>>> 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

)k hkhkkkhhkkkkkkKk

* K * * Kk kK
1,4

! bacon

! eggs
! ham

! eggy
! hamster
guido

WS difflib o 4 44735 0 FRECETEA R B
difflib.get_close_matches (word, possibilities, n=3, cutoff=0.6)

AR [l fe ATl PEREH RS K. word Sy—AN48E HARIT I EC ) P81 Ga w8 747 H ) |
possibilities Jj— > I T VL word WP IR SIS (Gl A FAFERIIR) o

S GRINH 3) $87E I 2 iR 0l 2 AP AS s n AR T 0.
ALESRL cutoff (BRIAHN 0. 6) 22—~ [0, 11 YERNIYIF %L 5 word FIRLEEAS 7 R IB SR (E A o i

VEFCF 1 20

Vet (ANt n AS) BEARVCECR ASIRIE 2GR ], HAREES 2 HET , S HELE SRt
Tl .

>>> get_close_matches ('appel', ['ape', 'apple', 'peach', 'puppy'])
["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)
FOBE a F b (EFER5138); Rk WIDi frer R EAG B (— =B TR generator).,
AJ 3k KA TE S linejunk 1 charjunk Y5433 3% REL (84 None):
linejunk: BLPRELIESZ AN FAFER S, R H B F A7 3 R 0 B, B WEREHRE. 2RIAH
None., MWANAAH —AMEEHZHRARE IS _LINE_JUNK (), ‘B IS Am v WEMAAT, BRI
TIINT 2L — IS4 (#1) - R MR SequenceMat cher JE& B/ Ml EEAT Y B A
ZRN L PAE M, X 2 HU A I R A SR
charjunk: WLRREEZ—NFAF (KB 1 IFERFER), WHRHCH R4 NGR B EAE, 75 WHR [EHE
fHo BRAA MBI ZH A RS TS _CHARACTER _JUNK (), ‘E&idikia s Iy (SSHAFE R4 H
WEPATFF AN TR ).

Tools/scripts/ndiff.py X ERE 4T R
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>>> diff = ndiff ('one\ntwo\nthree\n'.splitlines (keepends=True),
R 'ore\ntree\nemu\n'.splitlines (keepends=True))
>>> print (''.join(diff), end="")
- one
o A
+ ore
s A
- two
three

?
+ tree
+ emu

difflib.restore (sequence, which)

AR [T AN e A R AR —

Y —AHDiffer.compare () Bndiff () PRAER) 5, FEBUGH R A XM 1 5L 2 (which F£5) 1Y
17, EBATHIZ .

il

>>> diff = ndiff ('one\ntwo\nthree\n'.splitlines (keepends=True),
L. 'ore\ntree\nemu\n'.splitlines (keepends=True))
>>> diff = list(diff) # materialize the generated delta into a 1list
>>> print (''.join(restore(diff, 1)), end="")

one

two

three

>>> print (''.join(restore(diff, 2)), end="")

ore

tree

emu

difflib.unified_diff (a, b, fromfile=", tofile=", fromfiledate="", tofiledate=", n=3, lineterm="\n")

B a F1 b (EAFERFR) s kMG —Z R XN G B (N A & AT generator) o

FTPAGE— 2 S —Fh HU B R A S AT I LA B ST B e el B Sk R A
(MR Z B/ 2 Ja AR . BRSCAr8h n ik e, B =47,

PROANE LT, ZREGITT A ———, +++ B¢ e F7R) il R BIATAF R A @ o XA i-Ab 2
Mio.IOBase.readlines () BN AKFEREH T i0. I0Base.writelines () WERE
B B AR S AR R R AR TAT -

YT REIATRIRA . N lineterm Z400R " ", ik kR NSRS — AN A TAY -
FrFxESEEGEAETA — 0 S0 & MG S Ta) A Sk o X 28(E B A el a5 ] DA
e fromfile, tofile, fromfiledate F1 tofiledate K45 7€ . &P I [B]# % A ISO 8601 44 H /. AR AT
JE, XTI A

>>> s1 = ['bacon\n', 'eggs\n', 'ham\n', 'guido\n']
>>> s2 = ['python\n', 'eggy\n', 'hamster\n', 'guido\n']
>>> sys.stdout.writelines (unified_diff(sl, s2, fromfile='before.py', tofile=
—'after.py'))
-—— before.py
+++ after.py
@@ -1,4 +1,4 Q@
-bacon
-eggs
—ham
+python
teggy
+hamster
guido
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HZdifflib o) 6 4474 0 SRBCETEA R Bl

difflib.diff_bytes (dfunc, a, b, fromfile=b", tofile=b", fromfiledate=b", tofiledate=b", n=3,
lineterm=b"\n’)

i dfunc WS a 71 b (FATHRXSRINE): 7= dfunc FHR IR R E R 2 71780 % (BT
F) . dfunc WFRATETIN S, W Hunified diff () Bicontext_diff (),

FUVFR HEBE 2 5 R VA — B Kt . B n 2 S0 BIr A i AR A6 50K <7 3 H3 0 R M AR A A

YER 7 200 TR T e A (B n 2 90) B4 h 455, H I dfunc(a, b, fromfile,
tofile, fromfiledate, tofiledate, n, lineterm). dfunc B4y <906 B F&d0 B 5757

B, RSB RIS a 1 b AR B AR B — B0 .
3.5 HUGHTIA.

difflib.IS_LINE_JUNK (line)
T ] 20 HATIR ] True. MR line s ATek RALEBAAS T4+ W line F73l /2 T Z0& 1K), 75 st
ANA AW . R B FAVER AR A ndi ££ () ™ linejunk T2 11 BRANMA .
difflib.IS_CHARACTER_JUNK (ch)
X F 0] ZBE B FAFIR ] True. FAF ch WA ZSMEAT 45 W) ch sl 2 n] 20810, 15 Wt AR T
ZWEHY . W B Endi £ () W charjunk T2 1 BRANE .
hz%:

BEAPCAL: K A8 Jiik John W. Ratcliff il D. E. Metzener % F—FhI BB EAYIFIE . 1T 1988 4 7 A
% 3T Dr. Dobb’s Journal,

6.3.1 SequenceMatcher X5

SequenceMat cher RAGXFEHI &L

class difflib.SequenceMatcher (isjunk=None, a=", b=", autojunk="True)
A SHL isjunk WA/ None GERIME) BUREEZ—NFAICE 24 HACY H A N 2880 “Bi)k” Jo
FH R EER SR 2 A None 1B isjunk B(ESA Y T4 A lanbda x: False; g
U ZIATATE . B, & A

lambda x: x in " \t"

SRR ATAFIF IV TGRS THIEAT HOBE , e ELAR B2 IR 3 2 W 5 ) 4
WRES R a A1 b BB TS BiEBA DT R . WA TR R AT hashable.
A9 B4 awtojunk 7T JTI T Je 1 1 Bh B0 R 4

3.2 BT autojunk T2,

SequenceMatcher %52 5232 = N JE M bjunk J& b 4 isjunk Fy True WICERIES; bpopular 2%
T AR (USRI ) W MR FERR TR EE ST b2 2 RF b 24l T K WL 2
— AT B RO TFH ., I = DEAREERAE b it set_seqgs () Biset_seq2 () TE
BB

3.2 UET A bjunk K bpopular J@VE .

SequenceMatcher WHREF LT Fk:

set_seqgs (a, b)

BEE BRI T
SequenceMat cher TWWHIFEIFA XHE _NIFHBTHEMFEE, XFEMRIRBZR—N70 524
PN BATIEL, Wi set_seq2 () —URPEHLIR B E T 919 358 14> oAt 7 91 45 F —
WKset_seql (),

set_seql (a)
BWEEHRNE— T RS _ADFIALNE.

set_seq2 (b)
WE B RS AT BHERRE —DP IR,
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find_longest_match (alo=0, ahi=None, blo=0, bhi=None)

i alalo:ahi] Mlb[blo:bhi] PR IEALH.

MR isjunk HEBAWEEL N None , find_longest_match () ¥fiREl (1, 3, k) fHiffali:i+k]
T b[j:3+k] ,,\EF'alo <= i <= 1+k <= ahiJfHblo <= j <= ]+k <= bhi, %}
?Fﬁﬁﬁ/@iﬁbmﬁ:m d 3% WR L == i, <= 3 WeRE, WIS
>= k', i <= i ?ﬁ%’fllﬁﬁé, Xﬁﬂ:ﬁﬁﬁﬂﬁt@@ﬂﬂ% RIIFE a M s B —A, X
%Ea”:‘lq“ﬁ%f'ﬁtﬂﬂlﬂ@@?ﬁ%ﬁ@@ﬂﬁ% MR PIFE b 24 v i Se B — A

>>> s = SequenceMatcher (None, " abcd", "abcd abcd")
>>> s.find_longest_match(0, 5, 0, 9)
Match (a=0, b=4, size=5)

WERFEE T dsjunk, K545 EARER & 55— IR PTHCH, (RN A Fevrs py H BESAR C
RAORRE . SRIERFEIE (10) PURCH A BRI AT REHLY % e o SRS R ERZERI R 2
PUPCHIR TR, BRARRIARAY SR TR IR 454 B PEREAR SR .

AR5 ai R G, (RS ER . XK IE ' abed' HIESSE —AFIIARE
1 ' abed' AHVCHEL. 17 R ATPAVCH! 'abed ', HHZVCESE —NFH AN ' abed ! :

>>> s = SequenceMatcher (lambda x: x==" ", " abcd", "abcd abcd")
>>> s.find_longest_match(0, 5, 0, 9)
Match (a=1, b=0, size=4)

RARAREN VEPLE, HEJ5954FR ] (alo, blo, 0).
W VERR B —Anamed tuple Match (a, b, size).

3.9 HUEE S I ABRIAS B

get_matching_blocks ()

B A AR E & VLA 700 0 = e sl . A =cdlmiEh (1, 3, n), H&H
ali:zi+n] == bl[F:j+nl. XEE=JCLLFE i M j BTG HES .
QSR P THEA § < e mE T VAN ﬁﬁ;@ len(a), len(b), 0). E&&M—n == 0 =704,

w4, 3, n) M (L', ', n' Efﬁﬁétiﬂ*a@ﬁé@zfczﬂ, HIEEARRY R HGE—
I, M i+n < iv B 3+n < v FAlEUL, AHARR =oAL B R IR AR AR A AH 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 ()

SRR AT @ 452 b #Y 5 TTALI, BACARTER N (tag, i1, i2, 31, 32). fE
AT i1 == 31 == 0, MIERARRICALR il SFH—AIeal 2, I %
Hi— AT 2.

tag (BN FAFHY , HA SO :

B :E‘SL
'replace' | al[il:i2] Wl b[j1:32]1 Ffk,
"delete' ali JF_Z%EL'}MB% WHHEEEMEN T 31 == j2.
‘insert' | b[j1:32] WiEAFalil:i1]. WHEEAENTELT 11 == i2.
'equal’ ali i21 == b(jl:j2] WA TIPIIHIRD.
Bian:
>>> a = "gabxcd"
>>> b = "abycdf"
>>> s = SequenceMatcher (None, a, b)
>>> for tag, il, i2, j1, j2 in s.get_opcodes|():
print (' al : 1 ——> b : ] -——> ".format (
(T TRED
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(R L —5)

. tag, 11, i2, 31, j2, alil:1i2], b[jl1:321))
delete af[0:1] ——> b[0:0] 'q' > !

equal afl:3] ——> b[0:2] 'ab' ——> 'ab'

replace al[3:4] ——> b[2:3] x> Ty

equal afd:6] ——> b[3:5] 'ed' ——> 'cd!

insert a[6:6] ——> b[5:6] o> ' f?

get_grouped_opcodes (n=3)
R AN % n AT 2R U S R generator .

Mget_opcodes () BRI, BET7IA AR H B/ N SE R -1 B B0 A S 50 1] g

XA
XA get_opcodes () AHFEPAEZRIE .
ratio ()

AR ] —ABUE T [0, 11 F7 s BN e S AR (LR

Hop T 2P PRI B EcE, MOZILIERYEcE, B 2.05M/ T, 3HER RN Fo1 56

SARRZADY 1.0, WP A AN 0.0,

W get_matching blocks () Bget_opcodes () WMABE NI ¥EBEEFER K, 1E
WSS AR RERR B quick_ratio () Bireal quick ratio () FIRE— 7.

fiE: R ratio () WHMERATBERBULT SEEIIF . HIan:

>>> SequenceMatcher (None, 'tide', 'diet').ratio()
0.25
>>> SequenceMatcher (None, 'diet', 'tide').ratio()
0.5

quick_ratio ()
A PR R ] — A~ ratio () B ES.

real_quick_ratio ()

B PE R [F— P ratio () B ER.

X =k (] DR EER 23 o A R B A 0 T YA R TR TR B A A T 4 N — R SEOR, B2

quick_ratio () fll real_quick_ratio() BESZEPY 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 B %i

LA R BILLB IS4 A, R A ol il

>>> s = SequenceMatcher (lambda x: x == " ",

"private Thread currentThread;",
"private volatile Thread currentThread;")

ratio () &[4 [0, 1] JEFE N BBV APPSR . RIEZR:, ratio () {HEIE 0.6 H

EWREWAFH 2L RV ECH) -

6.3. difflib--- 1 EESNHBT R
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>>> print (round(s.ratio(), 3))
0.866

AISRAR HXS AN P AR P RC A 07 B8R, ) get_matching_blocks () AR :

>>> for block in s.get_matching_blocks() :
.. print ("al ] and b ] match for elements" $ block)
al[0] and b[0] match for 8 elements
al[8] and b[17] match for 21 elements
al29] and b[38] match for 0 elements

R get_matching_blocks () &M E A2 AT EAF (len(a), len(b), 0),
Xt AR ICE (FERACREE) N 0 iME—E .

WA AR BERLE AR 58— AP SR SR AN 41, nTPAfE get_opcodes ():

>>> for opcode in s.get_opcodes() :
.. print (" al : ] bl : 1" % opcode)
equal af[0:8] b[0:8]

insert af[8:8] b[8:17]

equal al[8:29] b[17:38]

hz%:

o WEIHRjget_close matches () MEUER T UWATET SequenceMat cher ¥ & BT
RPATH HRIEE .

* il sequenceMat cher /N FIHY 1) 20 A 5 5

6.3.3 Differ ¥{&

YRR DL ffer A M EIFACRIER /b ES . Mk, fvhERAEERSEREEN, FAEMI2F
AR AT RERI T, A B R R AN A AHEE 100 TR UCHEL . RF[R] 25 s BR A e S DT RL AR B T — Lk fy ot
MRS, XR/RS R A E R 2 AT
Differ REA XN ERR
class difflib.Differ (linejunk=None, charjunk=None)
AR KB FIE S linejunk F charjunk Y3245 3§ BREL (B4 None):
linejunk: 3552 A FAFERAVE RSB %L, WL BER FAF R R M EAE . BRIAEH None,
WAE WA A T A BT
charjunk: 52 BAFAF (KBEEN 1 FRFE) MEASE RS, IR H 0 A7 AR [0 B . B3R
IME N None, HEMEBA LM FERF P ABERFSF .
T2k 8 7 3 3 U eR O] P A R 2 S VEEE R B, 9 BN 2 S EUE A 22 AT B AT 0 28 . T
Bfind_longest_match () J7¥ER isjunk WS 0HER T BIER .
Differ XWH M — AR (ABgE) 1:
compare (a, b)
WA ATALR ), HEAE RS E (— S hATaRn ) .
BT AN WAL — > AR AT A7 45 B 10 B AT A AT JR o 3R RE Y )7 0 AT DAGE 4 SRR R 4
Wreadlines () Jy¥ERIRAL. B2k Br) 8 & (A FE B PAIATAF 45 B A B A B, mT DAE
SIS R Jwritelines () JriEEFEFTEIH K.

126 Chapter 6. JXALEAR S



https://code.activestate.com/recipes/576729/

The Python Library Reference, &[F] 3.9.0

6.3.4 Differ ;x4

PER B LR P B SOAR o o S B AT B S A DA T4 &5 R ) BAA T A R AR I 7 51 (XA P 271tk AT DA
WL SN readlines () JiERIREL) :

>>> textl = '''" 1. Beautiful is better than ugly.
2. Explicit is better than implicit.
3. Simple is better than complex.
4. Complex is better than complicated.
. """ .splitlines (keepends=True)
>>> len (textl)
4
>>> textl1[0][-1]
|\nv
>>> text2 = '''" 1. Beautiful is better than ugly.
3. Simple is better than complex.
4. Complicated is better than complex.
5. Flat is better than nested.
""" .splitlines (keepends=True)

T RFATE B> Differ X4 :

>>> d = Differ ()

THERAES B £ for XPRINFRATAT AL A REORL I bR fTHFAF. WS Wpitrer ()
AL .
RJE ., BATHRPIAFS:

>>> result = list (d.compare (textl, text2))

result 2 PFRFHSIER, IEBATRHSITE H%k:

>>> 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',
'? A . /\\nl’

'+ 4. Complicated is better than complex.\n',
) e+t N “\n',

L 5. Flat is better than nested.\n']

PR B 2247 A HS S H R IR 3

>>> import sys

>>> sys.stdout.writelines (result)

1. Beautiful is better than ugly.

2. Explicit is better than implicit.
3. Simple is better than complex.
3

+ Simple is better than complex.

? ++

- 4. Complex is better than complicated.
5 N A
+ 4. Complicated is better than complex.
? ++++ N ~
+ 5. Flat is better than nested.
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6.3.5 difflib g9&4 17O

RXASEBIE R T AT difflib R Q@ EAT aiff (TR, ERFEESTE Python YRS At H,
V444N 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.

* html: generates side by side comparison with change highlights.

min

import sys, os, difflib, argparse
from datetime import datetime, timezone

def file_mtime (path) :
t = datetime.fromtimestamp (os.stat (path) .st_mtime,
timezone.utc)
return t.astimezone () .isoformat ()

def main () :

parser = argparse.ArgumentParser ()
parser.add_argument ('-c', action='store_true', default=False,
help='Produce a context format diff (default)"')
parser.add_argument ('-u', action='store_true', default=False,
help='Produce a unified format diff')
parser.add_argument ('-m', action='store_true', default=False,
help='Produce HTML side by side diff '
'(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)
! ’ (FHRED)
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(R L —5)

sys.stdout.writelines (diff)

if name_ == '_ main '

main ()

6.4 textwrap - XAHRITS5ET

PACRY: Lib/textwrap.py

textwrap BIHGEHE T —SEHbE R, VAT PASEBUITE TAEM R Textiirapper. QIR H & ZEXf—
WA AR TR AT H s T BE 7S, P E R BN %t 1 75 S IAITE, RN Textwrapper
PSR 19 e HE R R
textwrap .wrap (fext, width=70, **kwargs)
X text (CEAFER) WM B H Sh AT AR T K I 2 R width A~F4F . 1R 5] i B A T4 B 471
=, ATRAHIITA
AR AR F SRS N T Text Wrapper WSEHEM:, BAASTRYILT . width BRINH 70,
HEZ W Text Wrapper. wrap () i TBA Xwrap () 77 HETEGME S,
textwrap.£ill (text, width=70, **kwargs)
X texe T BB BT H BhA0A T, TRl B S T B R B AR . £111 () BPATNIE
AR 2

"\n".Jjoin (wrap (text, ...))

R, 111 () Bk Hwrap () SEARFER KRBT SE

textwrap.shorten (text, width, **kwargs)
B BEL BN text DIFEL BN width,

HIRT S et PROZSHE (T HESEZS IO B2 ) o WERESRBEE & width WX HLR W], 3
VUPRF 25 5 J A AR PR R R AR A B AR A BRI i placeholder AEME A7 width:

>>> textwrap.shorten("Hello world!", width=12)

'Hello world!'

>>> textwrap.shorten("Hello world!", width=11)

'Hello [...]"

>>> textwrap.shorten("Hello world", width=10, placeholder="...")
'Hello...'

AR K85 S B B T Textwrapper 1 52 By @ P, B AR WF 3 Wl TR XA
it ATextirapper W£ill () M Z W =W &, W W A tabsize, expand tabs,
drop_whitespace fllreplace_whitespace BB A TR .

3.4 BUHTMA.

textwrap.dedent (fext)

Pl text rpiE—ATIAT AN R HT 28 25 FHAT
X ATAHIRIE bR = F 5 S PP T Mk, TS SRTE IR H S8 b G A% 2

TR RN ST R Z AT, HENIFAME: PATHMAT " hello” fil "\thello"
A SR BAT R R AT 28 25 AT

S5 28 AT T S i A9k Z 8 7 St IR AR AL R BN T4
54n:
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def test():
# end first line with \ to avoid the empty line!
s = 1\
hello
world
print (repr(s)) # prints ' hello\n world\n !
print (repr (dedent (s))) # prints 'hello\n world\n'

textwrap.indent (fext, prefix, predicate=None)

F prefix FME rext HEEEFTHIIk
Wit text.splitlines (True) EEXMTJ_{T?E:%

BINTEIL T, prefix SR MB A A RS A (RFEMATERAT) HRTT.
fan:
>>> s = 'hello\n\n \nworld'

>>> indent (s, ' ")
' hello\n\n \n world'

AR predicate ZRn] IR HIMPLEA T 240 0E . BN, W DAMRAE S8 =478 =5 AT TEN
prefix:

>>> print (indent (s, '+ ', lambda line: True))
+ hello

+
+
+ world

3.3 BUHTMA.

wrap (), £111 () flshorten () WAEH X WA Text wrapper SLBIFFFEE BRI BA T . 1%
LIRS EN, HMXTEMEHwrap () FI/EL11 () RV Z SORFAFR N kUL, Q18R E
O TextWrapper XTR ] BEESTHH MR,

SCABRBFAEZS AT OLE F S0 AT, R E TR R B IE P AR 5 K B (U e B R, B

JETextWrapper.break_long_words # NIRIE.

class textwrap.TextWrapper (**kwargs)

TextWrapper MIEAHEZ Z RN KBTS BB TSEIN—E0ENE, i

wrapper = TextWrapper (initial_indent="* ")
WA T

wrapper = TextWrapper ()
wrapper.initial_indent = "* "

PRATAZ KRB R I Tex e wrapper X4, I AR AT DATE B I 309 70 1k A 43¢ o) 5 91 J P ALK
BB AT

TextWrapper FSLBIEME (DA S0 TS H0) PR

width
Bk 70) Al fr e RITKE, HEH AR T EA K Twideh §)E A ¥,
TextWrapper E)ﬁﬁb%ﬁ&ﬁkﬂ: width MR AT

expand_tabs
(BRIA: True) MARAEE, W text o TA BT RFTRF ] text 1) expandtabs () J7ikY N
AT o
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tabsize
(BRIN: 8) Wik expand_tabs NEAE, W text H AW HIRFFRY AT L2, Hik
T 24 Wi A (o7 BRI 45 5 1 i 2R T
3.3 BUBTIA.

replace_whitespace
(default: True) QR NEAH, (EH XY B2, HIHRITZH], wrap () JFEFHEEEA 2
HP AP ON A2, B E AT H%, #U7, sREHR, JEAURR %
("\t\n\v\f\r"),

fiE: WnRexpand_tabs BB Hreplace_whitespace HEAH, M HRAFHHE
N, X GHEFY R R

fEl: WRreplace whitespace R, TE—FTHIHIAIA T REH BUATAFHF- S EUE A0
. B, SCRMY (if]str.splitlines () BEZMUITE) P WBIEH 43 34T H 2l
BefT.

drop_whitespace
(BN True) MR NEME, H—1TIFLARE SO (EORZE. #EZH) 2%
Fo (HZBIEIT M S A TR ARG AR AR S B PR S E T MR E TR
HFRF s T — AT, WX

initial_indent
GRIN: ) FERE BN BE E Shiset T i N AR S — AT P4 R . HHRESPOT A TR K
JEo PR S

subsequent_indent
(default: ' ") REGAS N EIHE A SH0A T 1 N BB —ATAMNR TR T 747 . HRESPETA
BAT AT TR AT K

fix_sentence_endings
(BRA: False) MR NE(H, Textwrapper Foidieillm) 145 I AR A 1 ALE & A 17
AESHERF IR o 0T 8 2 B MR B SCAS SR B AR B R (R, A TR SRR N 5E
x: BE T RE NG T RINEAE L B A, R AR AT
B RUR AN AR . BT BB — R TR A DA R SCAR G Dr.

’ [...] Dr. Frankenstein's monster [...]

FIPAR SCA 1 Spot.”

’[...] See Spot. See Spot run [...]

fix_sentence_endings BRI\ HERE.

M TR TSRO T string. lowercase KHfiE “/NGTFRE”, PARZELE A A5
PIASZS MR A3 B AL T[] — AT A) 1, PR RIS T3 i S0AR

break_long_words
(BRI True) QSR EUMH, WK BE M adwideh (4 B3R 55 % 4 FF AR IEAT (9 K B R £
idwidth, WARNEIE, BREFEASWIF, HiFETHRETRS B vidth. (BK
PR AR —4T, AU S width BB, )

break_on_hyphens
(BRIA: True) WUERIL(E, FARIGICTER BRG] E e AE s AT IR G iRl 0 E AT 2 )5 B 3liHiAT .
AR BAE, WA 25 AT 2 ARE AR WA T A8, (HANSRARER SE A7 22 1 B2 JT 1Y
FRA R A break _long words BONBAE. Z BIMRAS BIERALT A U2 LV Tl A 1%
R .
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max_lines
(ERIA: None) QISR AH None, W H N 2 7 max_lines 17, I placeholder i IFE
BN AR

3.4 BT

placeholder
CGRRA: ' [ o1 AR SOOI B SCAS R

3.4 BUFTIA.
TextiWrapper bR T —LRHIE, FUITHRHZJA (EHE R %L

wrap (fext)

Xt text (FAFER) I BMELTE B S AT AR T R IR 2 g wideh DA BT A S ATk
WKL A Textirapper SEHIRSEBIENE . &l b BATAASI2R, FTRAWRITAT.
A H AT AR BTN, MR 2581) 3

£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 i

WAL AL T X} Unicode Character Database (UCD) [#)ifj ), HoHtE T B4 Unicode “FAFH)FAF @M. I
B 2 AL A B R L UCD A 13.0.0,

ZAEHAE 5 Unicode ARifERfH: #44  “Unicode ‘PP E" W& IWAH R A RFNATS . B L TAF
PR :
unicodedata.lookup (name)

1’”@2@& T MR HAT G E AR AT, MR AR AP AF . RBAHE], WreyError
el

3.3 MRS TR AR B4 A 7a7 S

unicodedata.name ( chr[ default]

IR ] 3B 25 FAF chr A FRAE R EAFd . WER A & XA TR, WERE] default , QNAREAH 4,
MvalueError #5|% .

unicodedata.decimal chr[ default]

R BEL FAF chr BT HEHME AR B AR BA E SGXAEME, WR [ defaulr |, G0 45
H, WvalueError #5] %

unicodedata.digit ( chr[ default]

R ELZ A chr T EAE R WA o SGXFERE, TR A] defaulr , MR 4,
MvalueError #5|% .

unicodedata.numeric ( chr[ default]

IR BLLG AT chr WEUEAE RTS8 WA o SGXRERE, TR ] defaulr , WA 4
MvalueError #5|% .

unlcodedata category (chr)
[\ 7 BEZ8 A chr B H A FAFER

unlcodedata bidirectional (chr)

8] 3 HEL FAF chr B ZRAE FAFH o AR E SCHSRAE, Wk o]

unlcodedata combining (chr)
MR [E] 3B P AT chr BIRTEAL G 2R B WRECA & LA, WERME 0 .

! https://www.unicode.org/Public/13.0.0/ucd/NameAliases.txt
2 https://www.unicode.org/Public/13.0.0/ucd/NamedSequences. txt

HY

S
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unicodedata.east_asian_width (chr)
BB ECR AT chr R SEFEAE 455

unicodedata.mirrored (chr)
R BLLE AT chr W BEIR JB M BEE . MR AR ) SR PR By “Bifg” 247, Maklal 1,
IR 0

unicodedata.decomposition (chr)

R BV TECEEFAF chr A7 TR P AT ER o SRR S8 LIRS, IR 1] 25 4 AR
unicodedata.normalize (form, unistr)

i [B] Unicode ZF45F 5 unistr I IE R TER, form o form B RUE A NFC . "NFKC ., 'NFD’ fiI’NFKD’ ,

Unicode 7 1 32 T HL Y 55 (0 A1 3 25 MR S5 3000 2 g LT Unicode A4 53 1 45 Fp AL TE . HE
Unicode "1, 0] PALASSF O 2 FR ZANF4F - BN, 24 U+00C7 (454 CEDILLA 1) LATIN CAPITAL
LETTER C ) 7] PAZE 7 K54 U+0043 (LATIN CAPITAL LETTER C ) U+0327 (COMBINING
CEDILLA ),

XTHAFAE, AWAEREA: EMEX CHIEMERXD . EHEXD (NFD) WAk TS
ﬁiﬁ, ?iﬂ%’l‘???%?ﬁ%ﬁﬁﬁﬁﬂ%iﬁo EREA C (NFC) ey e, AR G4

(= A R

B TIXWIRIE R ZAh, A AR T IR S A E MIE A . 7E Unicode 1, SZHFHELEFAT,
X B S B S HAL A% —. B, U+2160 (ROMAN NUMERAL ONE) 5 U+0049 (LATIN
CAPITAL LETTER 1) 584, i, Unicode SHFE SO (11 ¢b2312 ) MIFEZHE.

IEAIE KD (NFKD) KB e e o0 i, B HC S50 008 6 B 7 e PE 4% . IERE 3L KC
(NFKC) He At iR, RIGeMILHs.

HI {51~ unicode “FAFERPRITEAL I LA BEE B EAMIF, WER—DEALGTHFMN T — A
M EATATRETCIEA 55 -

unicodedata.is_normalized (form, unistr)
KT Unicode 7445 unistr 275 R EIE form. form (4530 {H A’NFC’, "NFKC’, "NFD’ flI’NFKD’,
3.8 BUBTIA.

BEAh, ZBTHEREE T OA TN A

unicodedata.unidata_version

BRI 1 Unicode i 22 (1 i 4S o

unicodedata.ued_3_2_0
KR R BI B F RS, BT 7R R E AR Y Unicode %4572 (41 IDNA )
R AR, MIGEH] Unicode £ffs PERRAS 3.2

ZN/E

>>> import unicodedata

>>> unicodedata.lookup ('LEFT CURLY BRACKET')

l{l

>>> unicodedata.name('/")

'SOLIDUS'

>>> unicodedata.decimal ('9")

9

>>> unicodedata.decimal ('a')

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

ValueError: not a decimal

>>> unicodedata.category('A') # 'L'etter, 'u'ppercase

'Lu'

>>> unicodedata.bidirectional ('\u0660') # 'A'rabic, 'N'umber
IAN'

6.5. unicodedata --- Unicode $#iEEE 133




The Python Library Reference, &I 3.9.0

)

6.6 stringprep - AW FFRHNEZ

PRACHS: Lib/stringprep.py

TEARHER R _ B (BI04 ), W FHE LR EARERES (M%) . XM RN EARIITTRE
ST B IR ], BIAnE R X A R/ ING SE4E . A7 I AT RE R ZERR ] AR VF R R AL R “RTHTED”
FAFHR
RFC 3454 3 LT AR Hp T Unicode SEAFER I “Ti&” R . TERFFAFRELELRZ AT, BIIXE
A SRR TR, RN AREMAREIER . 1% REC & LT —FRINEH, BN AA A
HIEIRECE . B ECE A TR ARG, stringprep f3F4 A W] S L2 A 2H B 4
stringprep ALE M — M TE nameprep, T T EFrftlis .
Bittstringprep fUAFF TR H RFC 3454 [504E . BT X SE U S RAS QR s b A sl 51 25 & B w
PEK, ZBHAE N Unicode “FAFERIE . AR BRI 2 i ] mkstringprep.py THA
B
R, 346 2R 4% DA R B0 AE B 25 W 2 U A FF . HE RFC R WA EMs: EE S5, XT84,
stringprep $t T “RHMEMRE, BIARESBEGH A MR EE N True K. XT BT, &
PEAE T WL R AL B R 45 B ] B SRR . AT @ BT A W] R eR A 31 2
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 215 )& T tableC.2.1 (ASCII #5H FZ4F) -

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

stringprep.in_table_c5 (code)
Ti5E code 275 )@ T tableC.5 GHALHY).

stringprep.in_table_c6 (code)

i€ code 7215 J& T tableC.6 (ANidi T4l U A
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stringprep.in_table_c7 (code)

i€ code 277 J@ T tableC.7 (Ri& M T HIEZRR)

stringprep.in_table_c8 (code)
e code 215 & T tableC.8 (K2 B @ IEEE FH).

stringprep.in_table_c9 (code)
i€ code 215 )& T tableC.9 (FRILFEFF).

stringprep.in_table_d1 (code)
TfisE code 25 )& T tableD.1 Cii A7 BUn] J@ "R B AL” HY“FFF).

stringprep.in_table_d2 (code)
7 code A AT tableD.2 CHFA WAL M),

6.7 readline --- GNU readline 0

readline BHRE LT VFZ )5 M Python fERERS 52 ORISRV S AT 52 SCAFY B8R . OASTHR AT DA B4l
Y, BOEE SCRFEAC SR AT T 58 i Python FRiRAFiY r lcompleter BEHT . (T BT HR AT B &
22 [ I S i R A 1) A B R AT A S N B i nput () BB BERY AR AT

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.

HiE): JEE Readline B APL A[RE{li A Libedit FERSZILM A42 GNU readline. 7F macOS | readline
R AR AT ARG I T o7 ) P A2 WA P

libedit 7 (% HL & SCHE 5 GNU readline 19 AN [A]. 41 2R /R ZEAE A2 )7 v 20 A BC B 2 F4F 5B AR W] DAFE
readline._ doc__ AN SCAS libedit” 3 X4 GNU readline #1 libedit.

WRAR 2 AE macOS Ll ] edifline/1ibedit readline BEUl, LT AREY 3 H & BRI U AL SCIF 24 5K A
.editrc. BN, ~/.editrc HEYLAFNARFITIE vi #5548 5E LA K TAB fh4x:

python:bind -v
python:bind "I rl_complete

6.7.1 #MIsfL3CH
T R ECS W AR AL ST P A K

readline.parse_and_bind (string)

PATTE string ZRCHIRBRIIRILAT . HRSTAIRZFEH Y rl_parse_and bind ().,

readline.read_init_file ([ﬁlename] )
AT — readline 4G b ST BRI\ ST 24 0 S5 BT 0 F A SO 44 - bR 002 R R OIS )2 T i)

rl read_init_file ().,
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6.7.2 {TRHEX
TR B A TS X BB

readline.get_line_buffer ()

R BT XY AN ORZFEH Y rl_line_buffer),

readline.insert_text (string)
4%3(21-‘@/\3?27}@135@%%@?1%—?{3%0 IZIZJQW’ZA:‘U%JJ%EEE:F*E@ rl_insert_text (), {E%Z{Eﬂ%
HIR[ME.

readline.redisplay ()

AR B SR DA SR T G X 2 T A A e BT IRZ P r1_redisplay () .

6.7.3 FseXfF
R ECSAE T S B

readline.read_history_ file( [ﬁlename] )
A readline s 3C4F, FERFHAIMB P LG8 . BOASUH 4K ~/ . history. IERERSTAH]
JREFEFH read_history ().

readline.write_history file ( [ﬁlename] )
K 3R ARAF N readline [y s SCHF, BEREAEAMTIA SCHF. BOASCHES R ~/ . history, MRHS
FHEEERK write_history ().

readline.append_history_file (nelements[, ﬁlename])
K7 S8 R BT nelements S INEN 3 52 3. BRIN U442 ~/ chistory. SCHFLEAFAE .
W R A2 T IR Z B P Y append_history () o ICERE{N Y Python i iy A S 35 M DI REAY 22
AN A S HFE

3.5 BT

readline.get_history_length(()
readline.set_history_length (length)

T B 0] R AR S g s SCERIATEL. write history file () Bt )2 4 i
history_truncate_file () PAMIHAMERAI 300 SRR AN BRI D S SRR/

6.7.4 H5FFR
PAR R SSTE 4 R D7 5 51 3 b B -

readline.clear_history ()
THRRMEIDT L. RS IRZER clear_history () . It Python BE{V 24 Python Zxif Uiy
A SR MR PESUCAS B A X AEAE

readline.get_current_history_length ()
R [ 7 SRR 2 B (WERECR [ Toet_history length (), Ja& iR MAHE AT H
SR ERRATEL )

readline.get_history_item (index)

R ] Fp 50k index W) S 45 H B M BTN A . £ HIP S MN—IF 1R, Mok 88 R 2 & T i)
history_get (),

readline.remove_history_item (pos)

MBI A P R g E LB BRI T 5 H . R EMLEMNFIT . Bk B2 P8 IR 2 P

remove_history ().,

readline.replace_history_item (pos, line)
Frig E LB BRI BB Bl line. Z5H LB M FIT MR 0L ok H0 2 U0 1R 2 R )

replace_history_entry ().
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readline.add_history (line)

A line FRINEN Py L GEoh IR, T2 M AR AT R EST IR 1) add_history .

readline.set_auto_history (enabled)
JE ) Bl 2% ] 2438 1 readline S2EU AR B3 add_history () . enabled Z:50 ) —" 10 /R1H,
M EAER R A H 3L, MR BEREE BB k.

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] )
WE B IRIRZE M rl_startup_hook [MIYF AL AR AL WIRAGSE T function, EXFH]
TERTRY S 1o 8 AR ISl None, AEATE 2R A BR BRI IR . 8 1 BRASCRFAE readline T E])
MR E B Z A SR .

readline.set_pre_input_hook ( [function])
BCEBFBRIEZE R rl_pre_input_hook [MIHFT AN AR EL. WRIEE T function, EXf
PORVERRI TR EG AR I ECR None, HEATE R BRECR W R . 80 T R ECRTEST NS —
MMRERE R G readline JFUG BRI A FAF Z B AT SEUGIA N . KLY Python Fif Al
A SCER I BE R BECAS I A S AFAE

6.7.6 Completion

PATR BRI 7 SO Hbh 4 pR AR SE A ¢ o Il 5 () Tab SREUEFTHRAE, REAS4R/RIT A Shikb & IEAE M
A BRINEOL T, Readline BE N H rlcompleter Kb & HALERE &Y Python ARiAT. 4N
Rreadline BHEWLA H E LAHMERREOR BN, WIFG BB E AN A ) B3R 73 PR AT -
readline.set_completer ( [function] )
BE B FRANE R I WERARE 1 function, "EXFRUNIERIIANEBREG AR WDl None, fE:
B LR AN R B PR I . AP R B PN function (text, state), M sate
0,1, 2, .., AR E—MIEFRFHE. B2 ETF DA text TR MGG A A

ORI AN A SRR FR B I 452 EH r1_completion_matches () W] entry_func [0 B4R
KA. text FHERETIREED r1_attempted_completion_function W JE R EIEE
— B,

readline.get_completer ()

IRBCRN R AR, MR BT BB AN 2 s FONIR 5] None.

readline.get_completion_type ()
ARPUEAEZ R 2RI B AU IR)Z R P r1_completion_type A& AR N —MHEHUR
8]

readline.get_begidx ()
readline.get_endidx ()
ROBCRS & W A R S, X FE S RS R EE P
rl_attempted_completion_function [HlJEEEN start Fl end %55,
readline.set_completer_delims (string)
readline.get_completer_delims ()
BEE SR PAN W BR8] 2 BT . I BRAFIA A8 1 B2 FE AN I BRR] (W) TR IR A R & (R «
KBRS RN r1_completer_word_break_characters A8 &,

readline.set_completion_display matches_hook ( [function ] )
B RS R kb 42 s R . AR IR E T function, & AR5 B AR B Kb 42 SR pR G AR
g B None, AT AT B % % Y kb 4x 21 BRI BOCRE WORS BRI R K0 2 B0E B BR R Z R B0
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rl_completion_display_matches_hook [HJHE%. (M BRERISHERFIREEE/RILHE
Wil PA function (substitution, [matches], longest_match_length) WIEBE

6.7.7 =Bl

PAR /R Bl 7R T Anal i ] read1ine BB K) BT S e 5 A BRECR A M F P EHR AR
.python_history W55 . PAF AR 5 W 24 7E 52 B 2535 18] A H FH%) PYTHONSTARTUP {4
H 3T

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)

BACHE SR _ & 7F Python i24TF 32 HAR B B 311847 (5 WLReadline configuration).
VAR /RBISEBE T R B AR, (E2 i i s nsg Dy st i 5 Ok SR R R L1

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/RBIP R T code. InteractiveConsole ZEPAIE T HARTEMRE .

import atexit
import code
import os
import readline

class HistoryConsole (code.InteractiveConsole):

def _ init_ (self, locals=None, filename="<console>",
histfile=os.path.expanduser ("~/.console-history")):
code.InteractiveConsole.__init__ (self, locals, filename)

self.init_history(histfile)

def init_history(self, histfile):
readline.parse_and_bind("tab: complete™)
if hasattr (readline, "read_history_file"):

Q)

138 Chapter 6. LAALEARSF




The Python Library Reference, (I 3.9.0

(R L —5)

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 gy#p 2 F

PACES: Lib/rlcompleter.py

rlcompeleter i #MEA R Python BRI C i 7 S0 T — NG M readline BIBRIFHM 4 bR AL

Y IIHAE B A A B readl ine R Unix 585 A, —4> Completer SLHIKFHE H B EIEH HE
M complete () F¥ERIXE Nreadline BIAMETS.

N B

>>> 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 fHUZ N T ] Python i A2 HAR M 1. BRE Python it —s #EIHETT, XM
He 2 | s 5 A BECE (3 WReadline configuration).

e A readline V&, IR E LAY Completer ZRMARI AN T B E XATH.

6.8.1 Completer X5k
Completer %} 5 HA AT k-

Completer.complete (fext, state)
K text IR |5 state TAM A,
RS ER) text AMLFR R TR (Y, ERMRIESH__main
T reyword i) B CHIZPRIATHM 422
URAAA A A A FR AT, B iR B 2 doe 5 — B Ry IR TR AR P e (R
ALPORAE, BETAAERXT __getattr_ () WIAM), Hiliddir () RECRIERFI AT 12
X FRRAOREINIR G L AL T HEHR S B, BB R [0 None,

,builtins FIREXET (EX
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CHAPTER /

— IR HEAR 55

B VAT BE SV = BN b4 € OB 9 S | R S e 1 € R DN L (B V=2 e
PEREAN 25 SR AR, RHERT R E A 2.

Tﬁ%‘ﬁﬂ@j%ﬁaii&%ﬁﬂﬁ% W AT DA ASCIIL e i) —dEdilAg =l (Biltnre ) sra — bl Eds (61
WMdifflib ),

AN, HZH Python BN B 3t BB SeRY =k ) 7 7 KA - bytes, bytearray, memoryview

7.1 struct - BFNBRFEHITER Z & HIEHE

PACHS:  Lib/struct.py

PR AT DASAAT Python fEAIA Python bytes XFRFIRM C 4ty 2 18] et . X T VAR AAL BRAT fif e
SR I AN O 26 3 e 25 LA PSR Y — kBt . S X A B AR C S5 SR BORS TR RA DA
L5 Python (PRI .

ffilEl: BOARSOUT, ITE4E C 45 MMEAR S O EIGE T AR BN i) C AR IEMIIRI 55 K
U, XSRS PN TE . PR MR T A H 12 (A T R MR 51T RE S AR C S5H47E
WAF PRI R SE 42— BAC B G S A RS el s BN IR e 7Y, I standard A/
XFFFMAR native K/HIRSSE: RS ILF P, Ko Aaxd 777 X

Ftestruct WL (VAR struct IJ5iR) #5252 buffer Z%1. X FFR1MSEBLT bufferobjects FH ik
Hgse nf S5 R. T WHKMR R WL hbytes Mbytearray, {HIFZHAMRTHIA
FARAR SRS T Zn i, LB TR HSNMA by t es MR R ] Yz sl 1 e .
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711 BHANEE

WASTHE SCT R4 S AR 4

exception struct.error
SAEZ TG E TGRSR HSHO— R S B TR

struct.pack (format, vi, v2, ...)
Rl —A~ bytes %52, H A ERGEAE X F AR formar FTHRIE v, v2, ... ZEALA GRS FHF
£ T SR 1 58 4= DL -

struct .pack_into (format, buffer, offset, vi, v2, ...)
MR FAFHR format 176, v, v2, ... FEHFRHT R FATHR G AT 00 X buffer M offset FF IR
(i TR offset RALFHISEL.

struct .unpack (format, buffer)
HRAEAR X FAFER formar R IX buffer fffl, (22 H pack (format, ...) §Tf). 48R K—
/;fuéﬂ, R RS — R H . it K7 RN AL AR T BRI RN, Wcalesize ()
Fi7R

struct .unpack_£from (format, /, buffer, offset=0)
X} buffer MALE offser FFURARMERG N FAFER formar AT . Z5H 58— ood, B HAaE—
MNEH . G REFAT KNI E: offser FFIR M 2 /D hcalesize () BRI IR KN,

struct.iter_unpack (format, buffer)
WA AR 2R format DAE AR I S M 6 X buffer WAL B BE ] — /26 U 42, E0E AL
;Ziiﬂwl‘ﬁ CIPNA NS E e NI R s gl s SVASE 3L R (U S e N NIV 3 G R 1 S M SO NN
Ncalcsize () Fim.

FRUCE AR A AR S A A BT R el
3.4 BUHTIA.

struct.calecsize (format)
ﬁ@%i)‘%ﬁ?ﬁ“% format FXF LSRN (IR pack (format, ...) A=A i x4
RN

7.1.2 A FHER

RESFAT A2 RAEST A CL s 5 BT R R BIL . BT i 5 B T e/ B 2R 2 44 X
FAF TR AN, A BRI AR IR, K Fert R X

FHIGEF, XNFOMFHR

FRINTEOL T, C RIUDANL AR I AURS sUR 71 I3 227, AR b i e B 38 58 45 AT IR 0 57
(HRHh C gl A L)

o, MR, PR RS — A TR TR T, /N5 Ir

FH | FOnF K XFFA
@ A HIETY | $RR
= A P ifE o
< /N hifi e
> Ky P ifE 7
! M% (= Ki) | brifE i

WARE PR Rz —, WEER e .

AHLFAT T v Be R K ae/Niw, BeT EHLRGEARTR . 4N, Intel x86 Fl AMDG64 (x86-64) 2 /)N
I%; Motorola 68000 FI PowerPC G5 J2 K ifif); ARM FI Intel Itanium ELA& A Y 73507 (i) « 15
ffiff sys.byteorder RIGEAMI RAE T TIT
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APUR/ NS FF I R C ikt sizeof TR RMER . KRS SR FITMIFHLEE
PRUEI MU TAE R FAF S B X555 5 2%
THERL @ A= ZIR RG] AR AL TN, (S BRI 507 SR AR ALY o
L AR 7T SR HAE IETE REC 1700 A E SCH RS -
B 207 XBEREE AT TUT (SR H) s W IEEPEOE 1< 8>
fige:
(D) HEFEH TR A B B S . EHAR LB S g 25 n H AR .
) BRI T3 /<, >, "=, and * BEAR U IIEATIE L.
(3) ZLRFESHIIA RN 5 B AT G5 JEBU RS 57 2K, 3 AR I B AL T30 A s U4 R

Z L),

&

BXFH

PR A AT 30 C Ml Python (B2 [B] 4% HoA E SRR A B 212 MY B2 . AR/ 31
e A H AR E R N AP R EAT RN Wat@ At il r<r, >y i = 22—
TERBI L. AN/, EFTEAER RN T B AR 15

#=K | CType Python &Y FREXRN | FRE
X HETFY I

c char KEEN THSTE | ]

b signed char B 1 (1), (2)
B unsigned char R 1 )
? _Bool bool 1 (D)
h short R 2 2)
H unsigned short B 2 2)
i int TR 4 )
I unsigned int B 4 2)
1 long R 4 )
L unsigned long B 4 2)
q long long R 8 ()
Q unsigned long long | X% 8 2)
n ssize_t ESe 3)
N size_t B 3)
e (6) float 2 @)
f float float 4 @
d double float 8 4)
s char[] FTER

p char(] TR

P void * R (5)

3.3 AR SEIN X nt AN AR S
3.6 HRCESE: GSIN TR e A% SR .
figt:

(1) "2 FARXTNT C99 & i _Bool M., HAIRMIABUAT, ML char BB, FEARHER
XF, BERAFIER.

(2) XA TR B D F T & — AR, AR AR ECR A __index_ () Tk, WI&AE
TR HVR IR SR e — A

3.2 MU AE: SEIN T RO AERE R __index_ () JriRRRRMES

&
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(3) "n' AN FARP SOS AU/ (EEAEASGE @' FHUFT4F) o X TARER/N, 4R
AT RAGE FHSE £ R A B2 A At B s X

@ KT e, T e BEH, $TFRIEAE () TEEE 754 binary32, binary64 5 binary16 5
IR T £, ar B e ), TRTA M RN AL

(5) "B KR OO AHL T T (e MBOAS B @ SRS . SRR =
R I BE T THUR G0/ MR o struct BIHOR S HMREEAANUHET, R P HekHs
R -

(6) IEEE 754 binary16 ” >J5 i~ 251 2 4E IEEE 754 F5if 19 2008 1&3T 2l AW . BAE— 4N 4E
B, 5 AHEECALAN 11 ASKEEERL (IIRAFA# 10 62) , P RASE AAE i 3R8 KEGEFIFE 6. 1e-05 Al
6.5e+04 Z[AMELF . WRAOEAYE C 4iidds) 230 8F: FE—HHBHLES b, WTRAE unsigned
short HEf 717G, EASWH T FIE5E . 2 R4EE H R T half-precision floating-point format 7
AR -

M FAFZ ] DU A B ST BN, ASUFAFER 4n 199 5 "hhhh SE4AHE.

KX Z [ A2 20 BRI IR A/ ORI 2 AT

X vs T TR, RSB A TR, M R HAAS AR S G BN, 110
oA 0 FAMFER, 1 100" Fom 10 NSAF. MAKAEIFA, MBS 1. A FATEa .
FATER S HOE SR SOE RS AT AR . XTI, RTINS RA A TR e E
M. (IR, 0 Fo AR (T 0ot 7 0 A4
R SC (T, B, th, THY, T, T, L, LY, T, Q) ATE = B, AR =< AR
A RTE B Z SNIPRF 5| & st ruct . error.

3.0 MRS FEZ HiAS v, e R ok SR T U (B 9T 25| K DeprecationWarning TiA
HEstruct.error,

ot WS T4 “Pascal FRFH | EITEHLE s ACHEI 52 K A5 5 ool K S
FRAEAE I SR — A AR AR FE R 255 i E/IME . Z G FAFRX . WRAE Apack () /Y
TR GRETHEUER 1), WA FRFERET count—1 NPT . AERFAFRIET count-1,
W 23 728 A DAEARE S E ] T count NFY . TR T unpack (), 'p' M FAF2IHFE count
AT, AHR ) FAF KA 2 I 255 Y.

XU 2 WA, SR True siral se. 25T RIS 2T SRS DAL bool
FRFORM 0B 1 R, ARATIESELEMB RN True.,

r3t)

flE: Frf s BIEMEE fH — & KSLER AL T . /R 7K

FTALMRAL =R Bt s B

>>> 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 B0 7 BT R AT TR 207 B R SR e — S A ek v 44

>>> 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')

Q9]
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(R L —5)

>>> Student._make (unpack ('<10sHHb', record))
Student (name=b'raymond ', serialnum=4658, school=264, gradelevel=8)

RS REII S TR /N B, [ o Rt 3 B 0 B 22 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

PATA% " 11001 " $REFER AT TY, BUE long JEAUE 4 AL X 5

>>> pack ('11h01', 1, 2, 3)
b'\x00\x00\x00\x01\x00\x00\x00\x02\x00\x03\x00\x00"

XA AR IR 75 07 AR A S ARUE RN 55 5 AN S5 i BEA TAE DX 5
W%

Biharray w160 A7 0 R BUEORE .

Bifllxdrlib $TALAIf#{] XDR %4 .

7.1.3 %

struct BEHGAE LT DA AL

class struct.Struct (format)
AR Bl Struct MR, B SARPIARK TATE formar AR5 AMBEI "B fl%HE . — R
Struct X R IV I H T IEAR L RIRE AR KA st ruct sECE AL, PN T4 A
TR K.

fE): (L st ruct ABHYUZH RN C i BUscins X P A 2 e, B R skt
TR TR O EN By se ruct L6,

ELZIFAY Struct MR SCRFLAT 7 iRl o :

pack (vl, v2,...)
EMTpack () BB, HHTEMFNHKN. (len(result) $fEFsize, )

pack_into (buffer, offset, vi, v2, ...)
EMTpack_into () pREL, MR T CHMIFEMMHER.

unpack (buffer)
FMTunpack () KA ST E IR S XTI IMAIET s ze,

unpack_from (buffer, offset=0)
S Funpack from () EEL, M T CHIERIRE. Gt KA RNIALE. offser TR
A/ Rsize,

iter_unpack (buffer)
FMhTiter unpack () WAL, AT ERIFEMER. G X/ s i ze BIREELRS .

3.4 BUHTIMA.

format

F T3t Struct X4 kg T4 H o
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3.7 s A AR R E st r AT Zbytes.
size

WM BT format MEFHR/AN (IRRllpack () Pk BRI F T RETRN) o

7.2 codecs - YmftL2REMFOHERES

PCHS:  Lib/codecs.py

SXABLIGE X T H7ifE Python 545 (mias ARG Ay ) HOSEIE, IF PR O AR U7 A REY) Python Z
RS ARENER, RN IS PG AR AR R B SR AL BR A A R A . K R 2 AR A 28 R T L R 2
o, BT SCAR S S A, HAR L T SRR AR R v SCAR RS S SCA DA T HR G N
Teh o HE G A A ] DATEAT BRI R T o i AR, (RRE SO BRSO T S R 2 70 R St
Gt T AR S

PRMEHE ST VAR B AT A 24 A B 1 0 20 D 1 PR 114 B -

codecs . encode (0bj, encoding="utf-8’, errors="strict’)

1A encoding TEMI T AS X obj BEAT AT o

FIDAZEAE Errors DA E TR RS RAC T 28 . BOAMI AT R T 58 ' strict ' FURGADHE IRFF
51k valueError (S HEFFE MM XTI, BlliunicodeEncodeError), W5 % i
RAR TR XS A B T 215 E .

codecs .decode (0bj, encoding= utf-8’, errors="strict’)

1 H encoding TEM I AR RS X obj HEATRRY .

AT PAZE € Errors VABEE T TR B AR . BUARET IR TR "strict ' Fngmida ikt
gk valueError (8 EEEMBIDAA X1 125, HliNunicodeDecodeError), g5 |4 A
SRR TR KRR A R T 245 E

g ol g R 1) S R AR AT DA B A PR AR

codecs . lookup (encoding)

1t Python Zi MR B ARG AR AHE R, FFiREl—>CodecTnfo MR, HiE I T3,

ST M EEAhER GG, WRAKRE, WaSHEBEM SRR %, REEHK
Fl|codecInfo ¥4, WG| K% LookupError, 50, CodecInfo XfR¥HIFALATH IR 451H
JiiE

class codecs.CodecInfo (encode, decode, streamreader=None, streamwriter=None, incrementalen-
coder=None, incrementaldecoder=None, name=None)

BRI AR RS T T B EU 0 SR AS A0 (5 . A 28 B MO R H!Z S

name
Gl 24 K

encode

decode

TOAR 2 1) 20 L) R AP RS BRI Eﬂ‘w HA 5 Codec fjencode () Fldecode () Jy AR
O BB 5 (B, Codec 42 19)., JLB BRI T YR Y TAET ORI

incrementalencoder

incrementaldecoder
W oE AR g oA AR A SRR T R A X R fﬂl%?) gy o Bkl B
HKIncrementalEncoder fllIncrementalDecoder FTE XD . a4 R £5 7T A
PRERIRAS.

streamwriter
streamreader

NS TN | R e s A I IR G e o R < | A%Uhﬁg{a%%smeammlter
MStreamReader g CHIHE I . T m iR as ol DAMAFRIRSS

146 Chapter 7. Z#HIHIER S


https://github.com/python/cpython/tree/3.9/Lib/codecs.py

The Python Library Reference, (I 3.9.0

N T RS P RS AR AL PR DT, BRI T AR MR B, BT Lookup () SRINATH AR

gk

codecs .getencoder (encoding)

1A 7 R AT 25 3 ] LA ) 5 B K
LEGRT AR FIRN5] % LookupError.

codecs .getdecoder (encoding)

BRI E I T 1) A PR 8 3R [ LR 35 R
TE A TR BN F5| & LookupError,

codecs.getincrementalencoder (encoding)

BRI E O T B A PR 8 3R ] e b o e G B T B
AEG 8 TCIE AR 2 s AR 8 A SR B U D 4R IR 5| & LookupError,

codecs.getincrementaldecoder (encoding)

PR 5 e T 04 2 AR e 3R 1] s A s 2l T B4
TEH RS TEAEAR B SO S A5 A SR R U &5 | & LookupError,

codecs.getreader (encoding)

B B AT R BRI H St reamReade r Ko T B8
LGRS AR FIRP5] % LookupError.

codecs.getwriter (encoding)

B T SR I B S reamivr i £ or Ko T BB
A TR B S| & LookupError,

LS SO PR 8 14 Pl 2o 205 24 4 2 A R e 1 2 R

codecs.register (search_function)

TEME— A IR EHR R R A R AT 28, RV NG TREFORM SIS 45K, IF
R [o]—A~CodecInfo X4, FEMBEMATLIELEN L EMMIIEILT , ER4IR [ None.

ilE): 8RB H AR T, X AR BN T RE B, 0 e A e o 2
£

HEIRNE R open () FIF]RIRAY 1 o BEHURBRAE C 9 T4 SUAR SO 7 50, (BB LR T #ioh T
FLERBOIZE, FUVRLESRAE b SCHF IR B 3 22 25 28 ) A A s -

codecs . open (filename, mode="r’, encoding=None, errors=strict’, buffering=-1)

{5 FH 25 7€ W) mode FTHF B9 AS 1) SCA4E I 3R [l — A~ St reamReaderiiriter WSEH], $2467E BH A 4
/MRS . BRI SRR "o, FR AU T I S0k

fE:  TRMC g SRR R A T IR SIS AR 2 B S AT " \n" 5.
mode ZAIRI AJe W B open () pREIT A AR — BRI "o 28A 3.

encoding 552 SCHFBT AT ARS8 . FVFAE RIS ook 53 R AR (R R 28, T
{7 VT SR SR B T 8 ) RS 25

A PAFRAE errors He i U IR T 2 BRIME ' strict ' FRTEH BUgmD RIS 5| & ValueError,
buffering 15 X 5 W B open () BRECFIOMIE . BRAE -1 R0 FHBRIAR Zoh XK/,

codecs .EncodedFile (file, data_encoding, file_encoding=None, errors="strict’)

R [o]—A>St reamRecoder 5Bl EFRHET file FEN R CIRERAS . 24 BL R RAPE K AT IR i 2 5C
[ERURSEENLIR

HACALRE SR R SRR E /Y data_encoding ftY, SRR LAITH file_encoding 1) ¥ i EH A
JRAGSCHE o MR AR STPFSEIR 73T KA file_encoding fiff, HLARIFEH data_encoding T4
.
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W file_encoding K455, WIBRIA N data_encoding .
A PAFRE errors g SUETIRAN T %8 BRINME ' strict ' FoRTE MBS R 5| &k valueError,

codecs .iterencode (iferator, encoding, errors=strict’, **kwargs)
it 3 X A A TR AR A Y iterator FTERALHISIA o IR EUE Tgenerator . errors % (DA
FAEATHA KB FSE) 2B athmgmitds.

W R BB SR i RS AR 2 32 st v MR IE W SCAR S TS . PRI E AR SCRP T B = gmi g, Bl
il base64_codec,

codecs.iterdecode (iterator, encoding, errors=strict’, **kwargs)
ol A 14 B AR 2 L AR R iy irerator PITRALII A o BLRREE Tgenerator . errors Z41 (DA
FATAHA XA FSH) S LB s .

IR BCE SR S RS g Z by t e s W R UEATARIG « DI E AR SR SO B SR M it 2, Fldn rot_13,
B2 rot_13 A DAl FIFRRUR I i terencode () REH .

ABHGRFEBE T PA TR, & T RO S AT S0

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 R E LT 2R TS, Bl 28 g% I Unicode 545 iU #ric (BOM), B {17 UTF-16 Al
UTF-32 cdfi i 5 CATR WA AT 5235 5, FF4E UTF-8 g1 Unicode %544 . BOM_UTF16
2 BOM UTF16_BE 8{BOM UTF16_LE, BARBRTEEHANFEINT, BOM £BOM _UTF16 [
W44, BOM_LE J&BOM _UTF16_LE W44, BOM_BE J2BOM_UTF16_BE W45 . HAbFES N FER
UTF-8 #il UTF-32 g hd#&= 4111 BOM,

7.2.1 ZRRREDRRE S
codecs BPGE LT — FR ISR E LU Ao R RIAT TARR B0, I L nl AR i 4 et
S DAY B o

BERR G AR AR 0 SO AN O A I Python Wiy it . TR ISAS . JOIRASHRIMAR . EEEL
AR E AR IS AR H 25 IR G s/ A 8 R SE ST S a2 b T
BE SCHR A AS R ey A B 24 B A AL B 1R o

HEIRAEH R

N T TACHIBR AL B R AL BT, 2 AR 2 0] PAIEL 1L 13252 errors FAFE S ORI R A B RAL T 580 T
A FRifER) Python Zf S #iE ST LB T AR AT A -

& aX
"strict' | Bl%&UnicodeError (BHTH); XEBBIANW LR, fEstrict_errors () P,
"ignore' | ZWEANUAAE IR I BRI — @ AR AT, fEignore_errors () HEEH.

PATR B A B 7 SR A0E T SR 2
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=] aXx

'replace' | {H G SRR iC TR Python PN B 4 MR D 2 REAE RS I8 B ) U+FFED
WFAF, MAEGRASHI 'Y o fEreplace_errors () 1.
'smlcharrefifleplage '™ 1 XML F £F 5] A #F 17 & # (L £ % 5 B

Exml charrefreplace_errors () ':P@Qf)rﬂ,c
'"backslashddiplade BT L FEH 783, fEbackslashreplace_errors () FEEHL,
"namerepladd ] \N{. ..} # L PHHTEE ((NEHRET) . fEnamereplace_errors () H5E
B2/

'surrogateEEREEN, BN U+DC80 & U+DCFF JE [ NI B BEAHE . SAE g o e
B A 'surrogateescape' #RALEE T EHF, BACHERFREEEA AR AT (i
Z % PEP 383 T i1 )

BEAh, DA AR AL BT SR 1T 40 R AR a5

& RiRTDEE X
'surrogatepaufs8, utf-16, utf-32, utf-16-be, utf- | VIRt FIREIEL R ARID . 1% 26 45 fE RS f5 0 3
16-le, utf-32-be, utf-32-le 2R B AR BRAC T A A A 15 o

3.1 TN 'surrogateescape' fl 'surrogatepass' fEIRGTETE,

3.4 RS 'surrogatepass ' fEIRACIE T EIAEE T utf-16% 1 utf-32* SRR eE .

3.5 BCHTIIA: 'namereplace' fHRANHE TR,

3.5 fijtHES#: 'backslashreplace' FiRALIE T RINTER A TR LA .

SOV B S G 0] DA M i 24 O B IR AL B R e -

codecs.register_error (name, error_handler)
FERFR name 2 I HEEIRAC TR R EX error_handler. 4 name 948 € NS RIE SN, error_handler %
BTG 5 R G AE S b5 R AR 3 1) & AR AR R I 0 SRR
YT g, RV error_handler 345 A—A~UnicodeEncodeError SLf|, H &4 X5
IROLEIE R . SRR 5 | & LSO S5, BT AR Il — o, Hd &
ABIA AT G 3 o R 0T 42, DAS 4 RS A T i i 2 . BRI Rl DA st r Bibytes 2K
B, QAR GO AT, il AR AT B HeRE AR S i SR oh X SRR R S AR, G
TR B X A TS o X R AR A W GRS B S 7E 38 8 O B AR SL i T S o Bk
HIXETF M AR O S U SR A H U 3 5 Tnclesmrr oz
WO R ooy M RO, ARz 4 FE T R funicodebecodeError
W UnicodeTranslateError fE45 AbPRAR Y, IF H ok B 45 5% b BEARR P 1) 85 e 0 5 05 1 B 452
A H

ZHREMT R T 58 (CLE bR DAL BT 58)  RT Id A FR A T AR

codecs.lookup_error (name)

0] 2 HITEA FR name 2N YEN S RACFE T %

TEALFR )T S ICIEREBIN R 5| K LookupError.,
DA R i A By S A Rl e R 2 20 e 5 O R ] -
codecs.strict_errors (exception)

S strict ' FRIRAEIRTS: BB DR AT K UnicodeError,

codecs.replace_errors (exception)
LI 'replace’ FHRALERTISE (SUH T LA Z #0): S ASREHy 2 OF RS amis), fiF
A REH Y \uf££d" (Unicode FHit747).

codecs.ignore_errors (exception)

P " ignore’ BRRALIIITEE : ZMHHRAR AR I B B il s AR SE AT o
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codecs.xmlcharrefreplace_errors (exception)
S 'xmlcharrefreplace’ HHRALEITT % (UM TS0 A% 25 (O gmfd #): R W] 2w A5 Y 4515
PAE 4 XML “F 455 | I EA TR 4t

codecs.backslashreplace_errors (exception)
P 'backslashreplace' FEURALIITT S (UM TS0 A 20 #0) B8 DA XA RUEIF AT S AL B9
¥ SUPH) A TR B

codecs.namereplace_errors (exception)
5P 'namereplace ' FRIRALIN S (BT T A %0 44 YRttt e) : A AT gt AR A \N{ . .
-} ST I A TR

3.5 BUHTMA.

FoARE R Im D FOREED
BA Codec KE L TIXEETTIE, [FIIIERE ST TCARAS G A 45 AR 4 14 BR Rcde 1 -

Codec.encode (input[, errors] )
it input X GIR ] —ATCAL R GL HAEK D). BN, rext encoding 2 Bl FHEE R 74T HE D D
3 (BIA cp1252 B 150-8859-1) K FAFA AN FATH IR .

errors ZHE SCT H I RS RAE BT % BROACH "strict' AEHITR.

W EAR—ESTE Codec SEHIHERAFRAS . W HSIBAFREN St reamiir i ter fE R 4RSS
DASE s Rt e A T 4 i
Y AR 2 e A AL FR K B AT LR 0 2R [ iy B X R BB 25X 42

Codec.decode (input[, errors] )
FT input X5 IR [l —NTCH G th X5, JHFER D) . BN, text encoding WIRTESHRAE 2 (6 I e 1
FAFER e 2R T FR X R R AT R X 5

Xt SCA G A M7 A B AT RS A%, input WAZFR— AR ERXE R R A T R e X% 0
IXTER - BAN, ZEi DX AN B N A7 SC

errors ZHE ST BN AR R, BHAK 'strict' AAHIHE,

BITIEA—E 2 AE Codec LB P RAFIRES . AIELAURIAIRISHY St reamReader MRS fF i
PASE 8 A T AR

PR AN REAS A B 2K PR A A AEBE AR B0 3R 0] i 0 R T A 250 %

i & X KR FIREED

IncrementalEncoder flIncrementalDecoder IR T W E X W FMEB A AR O, X4
N B G /A0 R S 3 3 X TG R A G R A A 2 ) — R Y, T A e X 1 5 e B AT R
Hencode ()/decode () JFEMIZ R - 4 5 2 g i 25/ 000 245 2 76 T 3 ) ) 00 1) B B2 s B0/ 0t 10 2
T2,

WHencode ()/decode () J5¥k R4 A 4T85 B A 38 8 TR S gn i/ SR s 27 261 T 40 15 /RS 1
AN N B — R IS B 1t
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IncrementalEncoder 35

IncrementalEncoder XS — A AT 0SB LT AR A, SN ig gt
e SCX LTV DA 5 Python 2 s 25 3 R AH A .

class codecs.IncrementalEncoder (errors=strict’)
IncrementalEncoder SEAIIF TSRS

I s G AR TR A M A 1 11 o AT T DA S AN B P 24, (HAATEX B
& B HCE 220k Python Sifif bt LR T AL -

IncrementalEncoder W DAHATHEHE errors JEBEF SRR SCIUA R AR AC B 2. 0l HB(E S
SRR IE £,

errors ZECRRIE LS — AR 2 W) J@ 1. 8 %) bbJ@ MR A 5k 7T PAYE IncrementalEncoder X4
(A A= iy N PEAS [ ) A DA PR SR IS 2 1) B4 T H 96t

encode (object[, ﬁnal])
G 1 object (£ Ff Zi i 2 1) 24 AR S 9 A % 18) I 3% 8] & 9 55 10 25 R X 4. R X 2
Stencode () WIEZEAMN final VR EAE (BRHAHERE) .

reset ()
R as BB NPIIRIRAS . i Rie %5 P .encode (object, final=True), fEib
BB A EFHREFAR, EE R .

getstate ()
R IR ER 24 BPRAS, R(ERA N — AR SEPIM SR 0 2o IWIRPIRAS . (HLEEHOE
E%Bﬁﬂ)ﬁﬁ 78 A] DATE i e A AR BRI H ARG G5 R AT R I 7 1 B i A B Ry B BOR Al — A
BRUA) .

setstate (state)

PR S HPIR TSR state, state DT getstate () FHREI— A SRILSLRES .
IncrementalDecoder %5

IncrementalDecoder RN —AM AT S . B LT AR A, B URag gt
e SCX LTV DA 5 Python 2 s 25 3 F FAH A

class codecs.IncrementalDecoder (errors=strict’)
IncrementalDecoder SEAIIFTE R .

I s R R AR A M T 25 12 11 o AT WT DA S AN B P 24, (HAATEIX B
& B 220k Python Gifif bt LR T AL -

IncrementalDecoder W] DAHATHEHL errors BT SRR I R R B 2. 0l HB(E S
B4R A TE 5 %,

errors ZECERRME LS — AR 2 W) J@ 1. 80X b J@ MR A 5k 7T PAYE IncrementalDecoder X4
B AL A 3 S ZEAS [R] A A A BRI 2 1] 94 T D) 46

decode (object[, final ])
fRAS object (23 5 fift B 2% 19 24 AR A28 A% 1) I 2% [l MR A5 19 45 R % 4. i aixX 2
Xfdecode () W ZVH AN final WA HEAE (BROINHRIE) o WER final Fy BLAE W iR A 24
DAART i N AT 58 A 5 I Hb U RHT A G X o R TYEME] (Ban il T fin A 253K
E?f%?ﬁﬂ%%?&‘) e A AEFETCRAS I 00 T ABFERI I A A AL B GX W] RES | K —1
) o

reset ()
PSR BB RIS .

getstate ()
1R ] R 2R A HR S o XM —A T, R T R A 1 R AR ) i A 2% o
KXo 55 I — AR, ATDASORIIRES G E . (LB MR 0 28w UL IR
FE ) ANALICP RS B 0 WA ] AR RS 25 5 A E G i A HLDA 0 1t
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IR AR S, PATERESE AT 2 Zeuh 1A i ATt i0s 2 A8 A% 25 (7 HC 3% (1] 31 g w8 AR A& AN 7™ A AT A iy
o (FCBECEIZ A BEMARES 5 B AT DA 2 g 2/ PSR B 4 R A A R 1 5 1 il
G By B ROR e ek — AR B )

setstate (state)

FHERSFRAVIRS BN state, state WM N get state () PRkl — MBS GRS .

MBI GREDFOREED

Streamiiriter flStreamReader Rl 7 — LUy I TR T, WA ISR A #0713 M S BT ) 20 i A%
KT 1S encodings.ut£_8 FRIRBI T HEAFTEEX — A

StreamWriter 318

streamnriter $fE Codec ITH, ERELTINTHE, BAWAE ARBHBLAE LLLEI7 AT
Python 4ifI AL A2

class codecs.StreamWriter (stream, errors=/strict’)
Streamiriter SEHIHIMEERE,

P X E AR AR LM 582 1 o ENTRTLAE bR inmshm v 24, HIATERX L
SUNZHCE 2 Python G fif i e 2 T (6] -

stream TN — A T4 2 R B TTF 5 A SO B0 SO PF 2
Streamiiriter A DERHE errors X SHORL IR MM RAIIT R, WSR2 5
TR0 S T 25 1T SR b H AL BT

errors ZHLH PRI — A4 (0B k. 306 BB PEIR (B T DAE S reaminrs £o.r XH4 102 i
30 P 5 2 0

write (object)

RERBD IS IR R NEEAZ -

writelines (list)
P RN FRA RS RBS AR (MRl EHwrice () FHE) o« ARIERTHE) T g fRhg
A LRI T

reset ()

WRHTH 2 T REPIRAS A S R A G X

AT B T3 3R B 24 8 ORAE TR RO Btk DASCVF B A B A T v el i o o
CEREHEi RIS VRIS

BT EIRBTTR, Streamiriter iBNARARR BT ZIRH BT HAL T IE AR

StreamReader Y{%

StreamReader 2jg Codec 13, EEN T ANIIE, BRA AL E SGX LI ik A5
Python i 5 AL ZAHAZE -

class codecs.StreamReader (stream, errors=strict’)
StreamReader SLRIHIF 2L,

P i S A AR I M #5821 o ENTRT LA bR ingish i S 24, A ERX L
SUNZHCE 2 Python Haff i e 2T (1] -

stream SR N — BT G RS T I T LA B B R 1 SO SRS 42

St reamReader W] PAIEIL IR errors BT SHORSLIA RIS R BT 5. WSR2 7
TR 2R AR T SRR R R DAL B R
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errors SRS — A @M. @ @ HEIRE R T ATE St reamReader XF4RYE
I PNAEAS ] 10 B 15 AL PSR W 22 (B R T 1482

errors ZH T R VFREE G A register_error () By R,

read ( [size[, chars[, ﬁrstline] ] ])
FRE oA H R IR M SR X R

chars ZHIHE I ELR I ) RIS JE TS 07 B8R . read () I VEMEAN 23R MR 3 SR AR 450
P, (HALR AR R, B RER DT RR B B

size ZALIR I EEEEIUT MRS Y L 4 5 730 R B2 A e R BRI EL . AR vl DATE 24 b2 A it
WE . BOAME -1 FR R REZ B BOF MRS . IWTE 2R H 2 B IE— Ui T B R 3¢
o

firstline TEARAE I ANSRAL J5 ST S AL ARG A e, I OGR 8155 — 4Tk 28 1.

WO R T oA SEIBORM, X RGN U TE S B 58 AN S E RN SR VR 17

DUR R AT REZ MU BSE BRI . BN, ARAE TR _EAFAE ] A S A 4 R BOIR SRS, XA AW
readline ([size[, keepends] ] )

M AL — AT 1R ] 8 S A s

WERESE T size, WIKRFHARS size ZRMLBETH) read () J7ik.

U2 keepends JMRAEL, WIATATAATRF MR 0] 947 25 % o

readlines ([sizehint[, keepends] ] )
M AT A T HRE A — T R 1]

FTEARAT S D 2t decode () JrikoRSEBL, HF HANSR keepends y ELE I 2 5 HA 35

AR LH .
WRLEE T sizehint, WIXFHAE R size ZEUL L TMA read () k.
reset ()

B E N TIPS Al i ds G X
TR AN XA AT B AL T LT VAR T2 H AN T RERS AR B R T IR
BT EIRRITE, StreamReader IMMARHER B F R B A HAD 5 SE AR E -

StreamReaderWriter 35

StreamReadeririter g— IS, FLVFRTTRIIN TARTF SEBOME ARG R e T a0 .
HAHHERTT R E W LA Lookup () eREINR A T B KR F i 5L Bl o

class codecs.StreamReaderWriter (stream, Reader, Writer, errors="strict’)
ffE—A St reamReaderriter LB, stream Wi —A AN . Reader Fl Writer Wi/ hj 4y
BRI T St reamReader St reamiiriter ¥ IR L) HEEZE . HiRAC B 5 7 A eI A1
B AT E PR A 5 ok 5E .

StreamReadeririter SLHE X T St reamReader MlStreamriter RHEEHED . BAIAYE T

KA T2 BT HA T R
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StreamRecoder X5

StreamRecoder R —Fham s 2R 5 — Bl X0 T AL AN [F] 5 FEPRIE A 1 DA I AR
HH S IF A E AT A Lookup () BRI 81 T BREOR M 1551

class codecs.StreamRecoder (stream, encode, decode, Reader, Writer, errors="strict’)
B —AN S P T W A ) St reamRecoder SEAA: encode FlI decode T AHET Hijsi— X ACHS AT TLA %L
YR read () Ml write (), T Reader 1 Writer TAFT )5 iw—stream FHIEHE o

AR] DA A 2% G Sk A T B S, QAN Latin-1 %4 UTF-8 A M S ) 546 o
stream ZEIR—ASSCHZERT S

encode 1 decode Z5 W E Codec ¥ . Reader 1 Writer Wo/il K4y BiL T St reamReader
Mstreamwriter BN R REEZE.

FE R AL PRI 1 5 R R B B AR 8 A R 2R 5E
StreamRecoder SEfE X T St reamReader flSt reamiriter EMHAGR . BN KTHRKE T
JE BT HAt ERE M

7.2.2 fHEZIER, 5 Unicode

TFRPEBRTE RGN TR 0x0--0xLOFFFF JUI NSRS, (15554 PEP 393 T A % SC A THENS . )
— EUPAFER TR BEAE CPU FINAF LASME I, 19 AR/ WP A0 5 B AL A b s o — A K
[ Anfe) i HAR A S a8 —E , RFPAFER RS P SRR a1 A9 P B AT
BFEH Ao AFAEVFZ AR SO P P RS A% . ENTREEERR N A2 2

I 87 B SCAS G i A 20 (FR R ' latin-1' B 'is0-8859-1") R L 0--255 Wb 5= 45 {H 0x0-
-0xff, X EWRE WS U+00FF DA b0 (9 5 AF 53 O 42 J0 v A T G o R A R AT g AG. IX
FEMRE 5] K UnicodeEncodeError, HIEN KM T H X (N FEMYHIREETRSA N
Kﬂﬂ):UnicodeEncodeError: 'latin-1' codec can't encode character '\ul234' in
position 3: ordinal not in range (256),

A 7 (B AT i) 24l Unicode (57 AN [ 14 - 105 BT RF X 28
B LRI R 5T 0x0--0x££, BAFDCRUMELIA, R T ST I IS HI A encodings/
cpl252.py (E— A Windows b A 40 HE 0. Hp & — 5 256 N PP AT
&, SRR AT T (E

FTA X 28 2 i A% X L BB X Unicode FIF i SCAY 1114112 ASRSA7 A 256 3BT 400 . —Fh WA il B84
Unicode fiZh {37 4 iy BT 422 1 Il A X BRI LA AE M DU AN TESE ) 74T o AFAE IR R T B . DAK
Ui FEAEAB I A/ N P A o X P FP A X4 A PR UTF-32-BE Fll UTF-32-LE. ‘Ef1AYHLE AT PA%E
BIULR : ARARTE— & /NP LA L UTE-32-BE NI /RREZTTE S i A RIS s B % 75 . UTF-32
TG T XA M AT A HES R R O AR . 243 B g HLAA R [R5 ) CPU 2 U
AT RS . A T BERESASIN UTF-16 Bf UTF-32 FHY AR K/, 1T A Bl i) BOM
C FAMEFRIC) . XX F Unicode 45 U+FEFF. W FEG R HINF 44 UTF-16 B{ UTF-32 FI %
IRk . WA FE A B UA (0xFFFE) & A AT BT Unicode SCAS HH R ARE ST RG24 &
P—A~ UTF-16 B¢ UTF-32 F)P N E NP4 & U+FFFE B, SO eI B3 T2 Bl . RE
WIS U+FEFF iR 5 — A% Y ZERO WIDTH NO-BREAK SPACE: HJ T3 N2 H A AV B34
BRI FAF . B0 A R MIE S T EE IR /R . 7E Unicode 4.0 H1 ] U+FEFF £/~ ZERO WIDTH
NO-BREAK SPACE B #FH (Mt U+2060 (WORD JOINER) iR LS ). X1 Unicode 3{4-ATh 9% Whsi
RENSAL TR U+FEFF PSS L0 - BOM B8 i B 4 i Z I A6 5, FHHE 72735 5 Wi
%Z?ﬁ%)ﬁ%%ﬁ%&%; fE4 ZERO WIDTH NO-BREAK SPACE B @& MElFAF, G HMFERF
i,

WA T — PP AR RES X FT AT 1Y) Unicode “P 4 T4 : UTF-8. UTF-8 2—fif 8 (iiZift), XE AL
UTF-8 HiscAy P 5 Wi Fe . UTF-8 55 R 8 i 4 51 i i 2 A (BesE i) AN
FL. PSRRI FZPUAMEN LAY BRI —MEN 0§ kRIS B8 . Unicode 45 4%
PARTEX AT AT (o x Sy INEGL, PR — A RPREZS X R FY) Unicode 4% ) :
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Sk YA

U-00000000 ... U=0000007F | OXXXXXxXX

U-00000080 ... U-000007FF | 110xxxxx 10XXXXXX

U-00000800 ... U-0000FFFF | 1110xxxx 10xxxxxx 10XXXXXX
U-00010000 ... U-0010FFFF | 11110xxx 10xxxxxx 10xxxxxx 10XxxXxxx

Unicode /4 i AN EE BEAY— >l B ) o 62 xo

M UTF-8 J&—F 8 (445X, Kt BOM 2 AMER), I HE D FarE h gt u+FEFE F4F (B
T RAERE—ANFLE) ELWi A2 ZERO WIDTH NO-BREAK SPACE,

A INBE BT, WA BE2Z ICEE & — A FAF 6 TR m oA . A3 Fh 15wl 5 4
A% 2R ] AR AT B I BEAL 5 5 . SR T} UTE-8 S 12 AT AERY, K UTF-8 35 4 B
ANAVHEREFATF IR BIEEAE o o THETH UTE-8 Z ik i nl 54, Microsoft A& BH T —Ff UTF-8 A5 {4
JE (Python 2.5 FrZ k) "ut £-8-sig") %]/ T-H Notepad #2)7: FEEAi] Unicode “FAFAER B A X2
A, 2565 A UTF-8 4ifif¥) BOM (B iR X DFIFF: Oxef, 0xbb, 0xbf). LA
PSR A I () SCAFARAS KT RE AR 8235 (TS (Bl i1 &mt-h

LATIN SMALL LETTER I WITH DIAERESIS

RIGHT-POINTING DOUBLE ANGLE QUOTATION MARK

INVERTED QUESTION MARK
X T is0-8859-1 Z g KAL), BXRFF TARIE T AR ERAE I ut £-8-sig SR, BT
PAZEIX HL BOM PR FI AN S 5 B a2 =4 19 20 BT 66 R A 23 IO, T 2 1 5 B s 1) 4 e e =X 0
B IR TR utf-8-sig A fRRL AT Oxef, Oxbb, 0xbf VE Nk ZAFN G A E. TEI TR
ut £-8-sig FFBETX =AFAY, WRCAER CHR L ZAFI BT . 76 UTE-8 Hf Rzl
BOM, i . 2438 G T AT 1A H 2R

7.2.3 ¥rAEmIS

Python Hi7 T1F%2 WE M Ffias, EATMSEIEEE i@t C ke, B ZladpugtR. PUTRIEEH
ARHET RIS 1R, AL T — 285 L5043 DA R n kg =l A E S . A FINE 5 9 RERA
TR TG . H R KNG A & AT WL P BB 2 A2 4: i,
'utf-8' 4 'utf_8"' FRRMARIA RN .
CPython implementation detail: 7 L& L 45 i A% 20 AT DAGE o 2 e i 2 A R AL R TH B . X Se 41k
HlL2s X CPython K Ui A A3l it —2HA PRI A4 (CK/NEARHUEK) KiH5]: utf-8, utf8, latin-1, latinl,
is0-8859-1, is08859-1, mbcs (Windows % J&), ascii, us-ascii, utf-16, utf16, utf-32, utf32, M3 55 7 T X ge &
RIEFAFFITE o (X e g i e = i HoAth 51 4% 1T B 2 P B0 I8 i P TR
3.6 R A AT AIERXT us-ascii ITEALILSS
W2 FAFER SCRR E S - ENTEN TR (FlE 7 3 FE EURO SIGN %) DA K284 I 43 i 1Y)
M7 HAFAEZE S FR X TGS RV, WHEATIEA I LRAS A

o 3/ 1SO 8859 4k

* A~ Microsoft Windows Ziifih Ut , 82 IRA: H HA~ 8859 mhddie, {H.2x FIFfE iy B F A7 2 i

HlFAF
o ZA~IBM EBCDIC % b4 171
o AN IBM PC 4ttt , 8 2345 ASCI

YmHY IS ES
ascii 646, us-ascii Hrh
big5 big5-tw, csbig3 R
big5hkscs big5-hkscs, hkscs ke
cp037 IBMO037, IBM039 YiE
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x1-#gErH—8a
YmAg GIES BE
cp273 273, IBM273, csIBM273 T TE:

3.4 BUFTINA.
cp424 EBCDIC-CP-HE, IBM424 RS
cp437 437, IBM437 g
cp500 EBCDIC-CP-BE, EBCDIC-CP- | JgKK

CH, IBM500
cp720 (TR Bl
cp737 A
cp775 IBM775 W% R S
cp850 850, IBM850 PHRK
cp852 852, IBM852 HRR A AR R
cp855 855, IBM855 POmA T, BEP HiE, BH

WiE, Wof, JER4ENWE
cp856 EESH
cp857 857, IBM857 T HHE
cp858 858, IBM858 (R
cp860 860, IBM860 A TR
cp861 861, CP-IS, IBM861 VK B E
cp862 862, IBM862 RS
cp863 863, IBM863 JESSE
cp864 IBM864 [ERERS
cp865 865, IBM865 P BRI
cp866 866, IBM866 ek
cp869 869, CP-GR, IBM869 e
cp874 Tk
cp875 A e
cp932 932, ms932, mskanji, ms-kanji H&
cp949 949, ms949, uhc HhE
cp950 950, ms950 VLIS
cpl1006 5 RHR
cp1026 ibm1026 T HHIE
cpl125 1125, ibm1125, cp866u, ruscii [N

3.4 BT
cpl140 ibm1140 PHER
cp1250 windows-1250 HH IR A< K
cpl251 windows-1251 PRANFNE, FHEP T, SH

WiE, Wof, JER4EWE
cpl252 windows-1252 PURK
cpl253 windows-1253 s
cpl254 windows-1254 4+
cp1255 windows-1255 Ak
cpl256 windows-1256 ERERS
cpl257 windows-1257 BB HigE S
cpl258 windows-1258 R T
euc_jp eucjp, ujis, u-jis H &
euc_jis_2004 1isx0213, eucjis2004 H &
euc_jisx0213 eucjisx0213 Hig
euc_kr euckr, korean, ksc5601, ks_c- | EfiiE

5601, ks_c-5601-1987, ksx1001,
ks_x-1001
gb2312 chinese, ¢sis058gb231280, euc- | fajf4 3¢
cn, eucen, eucgb2312-cn, gh2312-
1980, gb2312-80, iso-ir-58
gbk 936, cp936, ms936 ik

BET—H
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R1-#ELH—8
Ymhg B ES
2b18030 gb18030-2000 G—IUE
hz hzgb, hz-gb, hz-gb-2312 FECe
is02022_jp csis02022jp, is02022jp, is0-2022- | Hi&
Jp
is02022_jp_1 i502022jp-1, is0-2022-jp-1 HiE
i502022_jp_2 i502022jp-2, i50-2022-jp-2 Hig, ®hif, fifkdse, PuRk,
A B
1502022 _jp_2004 | is02022jp-2004, is0-2022-jp- | Hi&
2004
is02022_jp_3 i502022jp-3, is0-2022-jp-3 Hi
1502022_jp_ext 1502022 jp-ext, is0-2022-jp-ext H1E
1502022_kr csi502022kr, is02022kr, is0-2022- | EfiiE
kr
latin_1 i50-8859-1, is08859-1, 8859, | VHEK
cp819, latin, latinl, L1
i508859_2 is0-8859-2, latin2, L2 HRR AT AR R
i508859_3 is0-8859-3, latin3, L3 TS, HH A
i508859_4 is0-8859-4, latin4, L4 BB HytEE S
i508859_5 is0-8859-5, cyrillic A E, AP NG, DH
Wi, ik, FERYETIE
is08839_6 is0-8859-6, arabic (R [akE
1508859 _7 is0-8859-7, greek, greek8 o s
is08859_8 is0-8859-8, hebrew T HR1E:
i508859_9 is0-8859-9, latin5, L5 +HHE
is08859_10 is0-8859-10, latin6, L6 JLGES
is08859_11 is0-8859-11, thai ik
i508859_13 i50-8859-13, latin7, L7 BB e S
i508859_14 is0-8859-14, latin8, L8 LRI
is08859_15 is0-8859-15, latin9, L9 PR
is08859_16 i50-8859-16, latin10, L10 ZREENR
johab cpl1361, ms1361 ik
koi8_r ik
koi8_t P
3.5 BGHTA.
koi8_u By 2y
kz1048 kz_ 1048, strk1048_2002, rk1048 WA TR T e
3.5 BCHTA.
mac_cyrillic maccyrillic LEAIE, RS e, SH
Wi, ik, FERYETIE
mac_greek macgreek A
mac_iceland maciceland VK EE:
mac_latin2 maclatin2, maccentraleurope, | H AN 4R EK
mac_centeuro
mac_roman macroman, macintosh PHNK
mac_turkish macturkish +EHIHE
ptepl54 csptepl54, pt154, cpl54, cyrillic- | M EETILIE
asian
shift_jis csshiftjis, shiftjis, sjis, s_jis His
shift_jis_2004 shiftjis2004, sjis_2004, sjis2004 Hig
shift_jisx0213 shiftjisx0213, sjisx0213, | Hi&
s_jisx0213
utf_32 U32, utf32 AIES
utf_32_be UTF-32BE A ES
utf_32_le UTF-32LE AIES

BET—H

7.2. codecs - YRfEtSES MM KK
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T1-EELE—8

Py e BS

utf_16 U16, utf16 AR
utf_16_be UTF-16BE AR
utf_16_le UTF-16LE AR
utf 7 U7, unicode-1-1-utf-7 mEiES
utf_8 U8, UTF, utf8, cp65001 A EE
utf_8_sig s

3.4 JRITAE: utf-16% I utf-32% G 88K R FRAL VR4 FCBERS AL (U+D8 00
TR 5 AT R 535 4

3.8 T cp65001 IAERE utf_8 W— 5%,

7.2.4 Python ¥ Er%GIZIER

--U+DFFF), utf-32* fRIg kA

A —BEHE LG RS E /2 Python L&Y, NILENTAE Python 2 SMEA RS o I 20 2R AR ot 14 i FL 0 14
W AT 8B N R A (S BRSO A0 2 R MR AD 5 o L 7 5, (R 2R o2
DR SRR BRSO OO SCAR GRS ) o X T AR PR &, %A & SO AT 1] o

X F TS

PAT AR AR IR T st £ bytes KGR bytes-like object F st r RS, FEBLT Unicode SCALIRG .

YRAg K aX

idna ¢ B RFC 3490, 5 i &
flencodings.idna . AN H
errors='strict',

mbcs ansi, dbcs Windows £ J&: HR#E ANSI 54
T (CP_ACP) X #AERGHATSm

i,

oem Windows £ J&: i OEM 4
71 (CP_OEMCP) X #E45#k4 7
.
3.6 UHT A

palmos PalmOS 3.5 [ #ihitg X

punycode SCPE REC 3492, A HEARES
i RS2 o

raw_unicode_escape Latin-1 g b5 A% =X B o Ho A A

{7 PA \uXXXX Fl \UXXXXXXXX
AT . A AR 2 PA
fEAn] 1 g L. BT Python

1) pickle 8.
undefined A AR G K, H R
WA EAFER WA G A B AL
P BB .
unicode_escape G T DA ASCIL % b4 1y

Python 7§ {4 H 11) Unicode &
M{E N A s, HE5]5
KNEik Lo X} Latin-1 J54CH
AT . 15 & Python JEAL
552 Fr_EERIA A UTF-8,

3.8 iR B4 “unicode_internal” 4 fRIGES O 1% .
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—i# iR

PATN G f R 4R It T —HE RS byres-like object Blbytes WML, BN A Bbytes. decode () P
(Z R st r KA ) .

“mAY ClE X Ymhes/fRAgeE
base64_codec” | base64, BrEVERC L 24T MIME base64 (5352 | bases4.
base_64 BAE—NEKER "\n") encodebytes () /

3.4 W W5 B2 bytes-like object VE Ry base64.

AT s A A decodebytes ()
bz2_codec bz2 i bz2 48 A EEL bz2.compress () /

bzZ2.decompress ()

hex_codec hex VEEEREE N F SR R, BNFTA | binascii.

[IEIA 8 b2a_hex () /
binascii.
a’b_hex ()

quopri_codec | quopri, quot- | PR A MIME F55 |51 A §1 %K quopri.encode ()
edprintable, I H quotetabs=True
quoted_printable / quopri.decode ()
uu_codec uu {#i Ff] uuencode e /EEL uu.encode () /
uu.decode ()
zlib_codec zip, zlib ] ezip FEAGERVEEL z1lib.compress () /
zl1lib.
decompress ()

3.2 OB KA il e
3.4 RS A WRAE IR 4
XFHR

PAF iR e P2 Bt 7SO ser Bl st r B . B st r. encode () BT sche (BriE R Mlbytes
KA HH) o

HE | 5% [ &X
rot_13 | rot13 | i R B S P

32 BUHTMA: K rot_13 UAERH
3.4 ESE: E rot13 B4,

7.2.5 encodings.idna --- N FEFPRIER{LEZ

AR SEEL T REC 3490 (W H A2 7 H 09 = Prikdsi42) #1 REC 3492 (Nameprep: H 1 [E Fribig44 (IDN) (1
Stringprep Fit & ). EJETE punycode HifibME Ml st ringprep WELRE FAI ) .

X 48 RFC 4t /] @ LT — MR 4 B 3CRF dE ASCIT E A7 1y thille — A>3 & JF ASCIT 4% 1y 4 4
(4N www.Alliancefrancaise.nu) ¥ N2 ASCI 1 45 15 4% =X (fai #k ACE, il 41 www .
xn--alliancefranaise-npb.nu). Fifi)5HIE4 0 ACE BRI DA T B B T4 P islm s il
MMEEFRTR 6, 140 DNS #&if], HTTP Host FEAESE . ISR e N T 3-ATHY s 207G m] REREXT
FHFAT UL T 24 75 W R Unicode $5( 44 bR %5 440 26 11 IDNA, F4E ACE Fr%s S 3045 11 2 il
W HA4EH 0] Unicode .,

Python PAZ Fp Ty XS FpixX Fhiife: idna Jafi #5304 T Unicode Fl ACE Z [A][{F54, JFT7E section 3.1 of
RFC 3490 5 L4 B AR i A FAT R IR IARZE, FIARYETR BRI R 7540 ACE, A Rl S

VBT F P £ 4, "base64d_codec' WHAZNALE ASCII ¥ st r SL T AR
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ST L R AT TR IR RS FRR R EI R AT ACE AR% 448 Unicode. BEAL, socket
REHN] LK Unicode EALA AR ACE, DAERIFERFE 1L 4 socket BRI I A 1140 BH1L4 -
Btz A, U2 E AN RS BAIBE BNt tp. client FILtplib #{HZ Unicode FALH
(FfHhttp.client MAFE Host FEMENHIAR IDNA £HL4, AR EFRERIRIZTBIIE).

MM R AT (BN 2 FR AR ), $ Unicode OB 2 F B lhAT A 22 1 I PR it ot
SEALAA BB R R E AT f#AS 24 Unicode ..

encodings. idna BIHGASIH T nameprep 1%, I FELNS THLA AT E M MTEALERAE, DASEILE
P34 B R/ NG AR S BRI 745 AR 5 250T DAELE 1] nameprep pR %K.

encodings.idna.nameprep (label)
i [0] label 2853 A FRALBREAERINAS . ZSCBLH BT AW T, I AllowUnassigned HE
fH.

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 {8311

AR SE B ANSI RS TT (CP_ACP),
Availability: {{ Windows 7] i
3.3 fRCE SR SR A IRAL B

32 WUESE: FE 3.2 WUZ T, errors S ZAME; B 'replace #474mMY, M 'ignore!
PEATARES .

7.2.7 encodings.utf 8 sig--- & BOM &£ 21 UTF-8 4iRG52%

BEBEHSCIL T UTE-8 S s it— e TEAm i RHE UTF-8 E. 4445 BOM s i E] UTF-8 b 735 4L
PEHITF K o 0P AR A IS AR R BT — 0 CHEIRE AT o TR RS BT k14
AT UTE-8 £ 4 fi% BOM.
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HiEZE

AREE AR BSER AL TR 2 L T 0B RAL, W IS a] L [ AR . HEBASY . BUBASY . DA
LM

Python 2 fit—Bb Py BEIESEAY, 5lE, dict. list. set. frozenset., PAMtuple, str x4
2 I RAFM# Unicode “FAFHRIY, Mbytes Mbytearray X2 RS —BEHIERE 1 .

AREEAL 5 DA A SO -

8.1 datetime --- £ A1) H EiF0bF a3 HY

PACHS:  Lib/datetime.py

datetime BB T AL BE H IR A

ﬁ;ﬁz{giﬂ :i;!; I ) iz SR AR TR, S BRR SC3E d SE HT AeT REAS S O A L e A A i
TR

W%

Bitcalendar A H JiHH 5L

Bt ime I (]R3 1) MG 46

dateutil 44 HATH" R AT SRR EE =7 %

8.1.1 BB M RFE AEIN R

H AT AL Gl DARSE EAT R A & i XA Ry AL A1 “fj i misk,
FEO AR N PSRN PN T R A5 S B ANy XA S AR D0 T, —A> BRI G REAT X T

LR ZRS SR 1 (02 B IR TB) e BN X 52 T SR R — AU g 2 [ 14 i g )
] BRI G AT (5 SRS 2 117 R R LB SCHUA S T HiAth date/time X G52 (7 H By WAL AT . AIE—AMR]

BTG T AR A2 A ARIES ] (UTC) . 24 i R34 e S LA R X TR SE A e T R RR gt
A R AT AR i
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BB IR K R R e A e T H AR P — . A S 5 ) TR AN A
A2 20 T B P S

TSRS RI N, datet ime Fltime WEHA— MR XEE @M tzinfo, BRI HK
Fihg it zinfo BTRIK—NEP]. XEezinfo WREHMIS UTC IHEIZEE . B XZFRA K S
HHE R AR E R

datetime Bidh Dt T — A HIKWtzinfo 2k, Bitimezone 2%, timezone ZKA] AR RNEAG M T
UTC R[] 2 B 22 T B A X, filan UTC A B4t 3617 EST A1 EDT B DXAF . SR (] (R A0 R B e T
HRPNH . R R B RS R BUA T2 T AR, @F 2 EAME, BT UTC ZAMf%
e iE A A B AR E

8.1.2 HE

The datet ime module exports the following constants:

datetime .MINYEAR
date B datet ime 34 RFHIE/MESY . HEMINYEAR &2 1,

datetime .MAXYEAR
date B{datet ime W2 AR KINEN . HEMAXYEAR 2 9999 ,

8.1.3 AMHIAE

class datetime.date
—AHEAE R R H B, BB S A I B RRORAGEA . @M vear, month, and
day.

class datetime.time
— AP AR E H AR, BRI KA 15 T 24%60%60 #b. (X HL%AH “1H

7 piES ) W& JEM: hour, minute, second, microsecond flltzinfo,

class datetime.datetime
H A F e 45 & . J@M: yvear, month, day, hour, minute, second, microsecond, and
tzinfo.

class datetime.timedelta
FIRWINdate WREH ¢ ime WG, 8 datet ime X Z [AIWIBTAIA]RE , A2 R

class datetime.tzinfo
— R XAE EX SRR Y. kG datet ime Flt ime FE4RAL B @ LI TRITEAR S (61
WAL B s DX /85 B4 )

class datetime.timezone

—ANSEB T tzinfo IIRHERR T, MTIIRAN T M AREm ) (UTC) Myits .
3.2 OB

XL G A AT AL o

TEXR

object
timedelta
tzinfo
timezone
time
date
datetime
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iE AR

date, datetime, t ime It imezone ZSFI 50 S5 F 401
o XEERA PRI AR A T AE Y o
o REERTRGRI GO AIIGA Y, XA EA AR M B
o KRR R RREIS p1 ok 1e BHRIAT RN EAT

HE— N HREBANREEELE

date ZERIXF AR 2 R FA ALY o
time Bidatet ime JBURYRI R PASR B AL ] B2
—datetime G d FELAT S04 [ S IR B LAY -
1. d.tzinfo ANk None
2. d.tzinfo.utcoffset (d) AiZJH None
TEHAEI T, d R ALY .
—Atime MR ¢t FELATR Z5 A [F]I BSE R i S 2 ) -
1. t.tzinfo ANk None
2. t.tzinfo.utcoffset (None) Aik[d] None,
EHAER R, R R Aa .
TN AN AT BB 2 TR X BIRIE F Tt imedelta X4 .

8.1.4 timedelta FIHR

timedelta XHRFRPIA date B time F*) B ][] B

class datetime.timedelta (days=0, seconds=0, microseconds=0, milliseconds=0, minutes=0,
hours=0, weeks=0)

JiG A e TR T BB 00 X BESHOT AR BB i g, AT DA IE A 78K
HH days, seconds F1 microseconds SAEAEIENTB. SECEANIHE RN G0 -

o 1 ZRP AR 1000 fAD

o 1B AR 60 7.

o 1 /NHF & FEAR A 3600 Fb.

o 1 EIIS 7 K.
- H. days, seconds, microseconds 2x ZARiEALACHE DARIER IR 7 i E—, RfI:

* 0 <= microseconds < 1000000

e 0 <= seconds < 3600*24 (—RIFED

* —999999999 <= days <= 999999999

T B R T QiR days, seconds F1 microseconds VNAMYAT B SEIAT “HIF BAEI AR
RPA AR T

>>> from datetime import timedelta
>>> delta = timedelta(
days=50,
seconds=27,
microseconds=10,

Q)

8.1. datetime --- AR B EiF00TE LY 163



The Python Library Reference, &I 3.9.0

(R L —5)

milliseconds=29000,
minutes=5,
hours=8,
weeks=2
)
>>> # Only days, seconds, and microseconds remain
>>> delta
datetime.timedelta (days=64, seconds=29156, microseconds=10)

TEA AT S HONTF 55 849 H microseconds {H A/NEW SO, MIr S E0H & T AP ECR 8 &
I, HEH PO A A AT ELURE ST HE A B B R B . SR AT SO TF
SAPEN S, WEEARRE R e ek (AEEREE).

WERBREAL S B days B THEETER], Kbl overflowError FH,
TR AR A TR AL B T BE 0 NIBREI R . I 4n:

>>> from datetime import timedelta

>>> d = timedelta (microseconds=-1)

>>> (d.days, d.seconds, d.microseconds)
(-1, 86399, 999999)

e

timedelta.min
The most negative t imedelta object, timedelta (-999999999).

timedelta.max
The most positive timedelta  object, timedelta (days=999999999, hours=23,
minutes=59, seconds=59, microseconds=999999).

timedelta.resolution
P NAMEER t imedel ta X E a5/ MYE RGN timedelta (microseconds=1) .

ETHENE, R RERN S, timedelta.max > -timedelta.min, -timedelta.max A
PAZER— N timedelta N4,

SlErE (Hik):

B =]

days -999999999 % 999999999 , & 999999999
seconds 0 & 86399, 7 86399

microseconds | 0 & 999999, f175 999999

SCRFRIE S
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prey | g3

tl = t2 + t3 2 B3 WM. B85 -2 ==13 and tI-13 == 2 VR E(H. (1)

tl = t2 - t3 2 3NE, BEGt==12-13and 12 ==t] + 13 W HE(H. (1)(6)

tl = t2 * 1 or t1l Fel— M., BEERWML = 0 Wl //i==12 VNE(HE.

=1 * t2
In general, ¢t/ *i==1tl * (i-1) + ¢1 is true. (1)

tl =t2 * £ or tl FeDL—AF mi B, SR owids A S timedelta S RS . RS REGE

= f *x t2 U5 TR A G A AR

f=1t2 / t3 S TE] 22 B DA R 7 3 (3). aR[al—A>Float X4,

tl = t2 / f or tl B DA— A7 S B S5 R o i A B timedelta S 32T 0 BB . K

=t2 / i FE A8 DU 4 TR A BT AR

tl = t2 // iortl = | WHERE, LA (RA) R, 25 mMERT, Kbl

t2 // t3 . (3)

tl = t2 $ t3 éf‘:ﬁ[j\j—/l\timedeltaXﬁ%D 3)

q, r = divmod (t1, Wifig = t1 // t2@)andr = t1 % t2 IHEEFHEE. q E—1

t2) BE, 12— timedelta 4.,

+t1 IR — AR BE R t imedelta X4,

-t1 0Tt imedel ta(-tl.days, -tl.seconds, -t1.microseconds), F1 t1* -1. (1)(4)

abs (t) M t.days >= 0" HWET +\ *t*, ¥ ““t.days < OHf-t. (2)

str(t) R4 [D day[s], ][HIJH:MM:SS[.UUUUUU] FERFE, Mt
R B, D WA (5)

repr (t) Rl —Atimedelta MRFRRFRIER, 1ENHH IENEHEER
AR -

(EIfigE -

(1) Z5RIEM, HETRES .

(2) 5RIEH, At .

(3) B&LA O K& eHs ZeroDivisionError
(4) -timedelta.max A2—A~timedelta FENI4,

(5) timedelta XMGMTFAFHFRIEARMT RIS XT A E, XaFH
—HAFHEIER . BIan:

>>> timedelta (hours=-5)

datetime.timedelta (days=-1, seconds=68400)
>>> print (_)

-1 day, 19:00:00

(6) Fr t2 - t3MWHEH 2 + (-t3) MM, FRIE B ST timedelta . max; FEXFMELL T HI
BB MIgESR T EE NS

P?T(.I:ﬁﬁ];{ﬂ%%%{/ﬁu\% timedelta WL S date fldatet ime W4 AT E FIAHINFIF S
B/ (WX

32 R A BIAEE SCHftimedelta MR 55 —Ptimedelta WRMBERSEMEE, GHikpizH
Hdivmod () %k, MIEW Lt imedelta X5 FakRPA—4 rloat ¥4,

SFftimedelta WG ABEATHEL, (AH A —HEEHI
== != Hi Skl —Abool MR, TLIRHHLE XTG4

>>> from datetime import timedelta

>>> deltal = timedelta (seconds=57)

>>> delta2 = timedelta (hours=25, seconds=2)
>>> delta2 != deltal

True

>>> delta2 == 5

False
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XFF A HAN B (B0 < F1 >), 24—A t imedelta MRS HANI PRI R LRI, $§5] K TypeError:

>>> delta2 > deltal
True
>>> delta2 > 5
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: '>' not supported between instances of 'datetime.timedelta' and 'int'

TEf/REAY, timedelta XY HALYHAET timedelta (0) B NSPEHR FAE .
ST
timedelta.total_seconds ()

R B E RIFE LS T 208, M T td / timedelta (seconds=1). X THE M PAEE
FAEERIER (Fli0 td / timedelta (microseconds=1)),

T BRI AR, EATHEMEPR PR SR E (REZHF6 LT 270 440
AR IR 8] B ) -

3.2 UGBTI

class:timedelta iRl

— AR AL F s 151

>>> # Components of another_year add up to exactly 365 days
>>> from datetime import timedelta

>>> year = timedelta (days=365)

>>> another_year = timedelta (weeks=40, days=84, hours=23,
C.. minutes=50, seconds=600)

>>> year == another_year

True
>>> year.total_seconds ()
31536000.0

timedelta ﬁﬂtﬁﬁﬁ@/ﬂﬁﬂ

>>> from datetime import timedelta
>>> year = timedelta (days=365)

>>> ten_years = 10 * year

>>> ten_years

datetime.timedelta (days=3650)

>>> ten_years.days // 365

10

>>> nine_years = ten_years - year
>>> nine_years

datetime.timedelta (days=3285)

>>> three_years = nine_years // 3
>>> three_years, three_years.days // 365
(datetime.timedelta (days=1095), 3)
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8.1.5 date Y&

date WHRMRF—APLE PR HI (45, FRH ), RBP4 00851 5 A D7 1 w5 w5477 ) TG RREE (.
KTCTAETATHREIH, AT 1ETA2HRE 2 H, KL

class datetime.date (year, month, day)

PR SRR B . SRLITURAE T S N AR

¢ MINYEAR <= year <= MAXYEAR
¢ 1 <= month <= 12
1 <= B <= LESANMEHRE
WERSHATE X LG N, Wl valueError FH.
Hemmsds, FamEmE:

classmethod date.today ()
IR ]2 B Y A Hb H 3

XEZEMT date. fromtimestamp (time.time ()) .

classmethod date.fromtimestamp (fimestamp)

AR [ B POSIX I [ Y 1), BN e ime . £ ime () 2 0] PR30 e s ) 38K o

XA REs| K overflowError, QIAREIAIEEEE L ITETG C localtime () BN SCRREREIN
%, FHHESHE localtime () HEERT| K O0SError, W ZEMES B IR HIFE 1970 4£ & 2038 4E 2
B o TR R A S A S E AV HE POSIX 248 L, EHASW fromt imestamp () Fr/Z2H .

33 R & §| KOoverflowError M A &ValueError, YR B E B EAEBH EFE
C localtime () PRELHI CHFFE M., I 27 localtime () 45 HI 5| KOSError M A

HValueError,

classmethod date.fromordinal (ordinal)

AR L% BT B S S A S B B, e A0 LA LT LS8 1o

MdF 1 <= ordinal <= date.max.toordinal () HM&F| Ak VvalueError, XTFEEHY 4,
date.fromordinal (d.toordinal ()) ==

classmethod date.fromisoformat (date_string)

[l —AN%F R DA YYYY-MM-DD A 45 1 date_string ) dat e X4

>>> from datetime import date
>>> date.fromisoformat ('2019-12-04")
datetime.date (2019, 12, 4)

XiRdate.isoformat () WWEAE. BHZHE YYyy-MM-DD #E.
3.7 BB

classmethod date.fromisocalendar (year, week, day)
1R [A] 45 %€ year, week F1 day fIrt i ISO [yE H it date. iXZ K% date. isocalendar () Bt
k.

3.8 OB A
KJE M
date.min
/N H B date (MINYEAR, 1, 1) .

date.max
HRKEHB, date (MAXYEAR, 12, 31),

2 Dershownz F1 Reingold it Calendrical Calculations W “TiIA& S = H” kM E X —3, B2&E A TZ B irgis8m
ER v . WS TR BUNRS RS R T A 5 1 2 HA DT R G [ TR B
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date.resolution

P HIIRT R ) B/ NE] [, timedelta (days=1) .
SplErE (Hik):

date.year
FEMINYEAR FIMAXYEAR 2 Ja], f& 3514,

date.month

1E12 (%)
date.day
AR [ 1 B AR T A R AR T
SFFRIEE
BH ZR

date2 = datel + timedelta | date2 T M datel Ji7 timedelta.days K. (1)
date2 = datel - timedelta | 1% date2 PELFE date2 + timedelta == datel, (2)
timedelta = datel - date2 | (3)

datel < date2 W datel [WIFA)TE date2 7 BiWAN datel /NT- date2 . (4)
[Efi
(1) 4 timedelta.days > 0 N dare2 FAER R ZE FRTPE, A15R timedelta.days < 0 N EIR.
PESE )G date2 - datel == timedelta.days. timedelta.seconds #l timedelta.
microseconds £ % Z W&, fE datel.year ¥ /N TMINYEAR B K TMAXYEAR W] £ 5|
ZiOVerflowErroro

(2) timedelta.seconds fil timedelta.microseconds &2,

Q) WEZEAREAS R . H/ESE 5 timedelta.seconds F/1 timedelta.microseconds ¥4 0, Ff H. date2
+ timedelta == datel

@) A5 PE, 24 H U4 datel.toordinal () < date2.toordinal () B} datel < date2.
H B &5l KTypeError, MR W H AR A Ndate XL @35, At a] G & i [l
NotImplemented, YR HIREA timetuple () JEIEMIIE. XA 145 T H A H xR
BSLPIR A RBLRIPLS . B, Mdate MR GARFERBPN R LRI 251 & TypeError,
Brdbag == 8 = . JRMFPIE OLRF 2 BRI False B True.,

A RIBE T, A date W4 N EAE .

STk

date.replace (year=self.year, month=self.month, day=self.day)
A=A HAFRERN B, BRI S5 T R LI 208 E .
ZNE

>>> from datetime import date
>>> d = date (2002, 12, 31)
>>> d.replace (day=26)
datetime.date (2002, 12, 26)

date.timetuple ()
REl—ANtime.struct_time, Bitime.localtime () PR [EIHIZEHL,

hours, minutes 1 seconds 1§35 0, H DST jEFME N -1.
d.timetuple () 4T

time.struct_time ((d.year, d.month, d.day, 0, 0, 0, d.weekday(), yday, -1))

H yday = d.toordinal () - date(d.year, 1, 1).toordinal() + 1 Z4H[FEMH+
WHBFS, 13 1HBFS R 1.
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date.toordinal ()
BB H A IS m A DS, HhAJe 14E 1T H 1 HP SR 1. X T {EREdate X4 d,
d,

date.fromordinal (d.toordinal ()) ==

date.weekday ()
Rl —MRARELIL, BB—H0, BEAX M 6. B, date (2002, 12, 4).weekday ()
== 2, FPRMEEM=. Bisoweekday ().

date.isoweekday ()

R —NEEAREIL, BI—R 1, ER N7, fll: date (2002, 12, 4) .isoweekday ()
== 3, FREM=, Zlweekday (), isocalendar ().

date.isocalendar ()
1R Bl —AN ) =30l i named tuple 3142 yvear, week fll weekday.
1SO it d—Rwl) 2 i FH e As &1 s Al i &
ISO 4F iy 52 8 53 e B M, BB G TEN 4R TENH. — IS0 F15%— 12
Wpte (BANER) DIER—F s A8 BRI . Xeifcch 15828, XASEI prde
() ISO 45 H e A& 51 i R AR AR ]

Blan, 2004 4FAYEE— 2 DY, [H I ISO 2004 47 1955 — M EIITTAG T 2003 4F 12 J] 29 H 2]
—, G 2004 4F 1 4 HEWH:

>>> from datetime import date

>>> date (2003, 12, 29).isocalendar ()
datetime.IsoCalendarDate (year=2004, week=1, weekday=1)
>>> date (2004, 1, 4).isocalendar ()
datetime.IsoCalendarDate (year=2004, week=1, weekday=7)

3.9 M w s gE SR e i named wple.,

date.isoformat ()
1R ] —~PAISO 8601 453X YYYY-MM-DD K378 H B4 5

>>> from datetime import date
>>> date (2002, 12, 4).isoformat ()
'2002-12-04"

Xigdate. fromisoformat () HHEEVE,

date.__str__ ()

SHFHBIN S d, str (d) T d.isoformat ()

date.ctime ()

R —A H IR AR

>>> from datetime import date
>>> date (2002, 12, 4).ctime()
'Wed Dec 4 00:00:00 2002"

d.ctime () E%T:

time.ctime (time.mktime (d.timetuple()))

TEJFAE Cctime () B (time. ctime () KR ZRE, Hdate. ctime () MAL) #HE C
e & b

date.strftime (format)
i ] —A~ iy A AR IR R AR HIIR AR . FORmE. 2 R agAS AU B 0. 22
RIS A1 58 BB KA S [ serftime() F= strptimel() 8947 7 o

3 %24 R. H. van Gent it < ISO 8601 [ {:HE24F8 S <https://www.staff science.uu.nl/~gent0113/calendar/isocalendar.htm>"_ PAZR
P SERE R
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date.__format__ (format)
Hdate.stritime () ME. WIESE R date X535 A ML T4 B F iR n s e 7
AR st r. format () PATHAALBUN T BE . BRI A5 78 BB, TS Fsnftime()
Fo strptime() 6947 A .

class:date FiERH1

VIR B O A 1

>>> 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

il date WEZH] T

>>> from datetime import date

>>> d = date.fromordinal (730920) # 730920th day after 1. 1. 0001
>>> d

datetime.date (2002, 3, 11)

>>> # Methods related to formatting string output
>>> d.isoformat ()

'2002-03-11"

>>> d.strftime ("%d/%m/%y")
'11/03/02"

>>> d.strftime ("$A 2d. %$B sY")

'Monday 11. March 2002'

>>> d.ctime ()

'Mon Mar 11 00:00:00 2002"

>>> 'The {1} is {0:%d}, the {2} is {0:%B}.'.format (d, "day", "month")
'The day is 11, the month is March.'

>>> # Methods for to extracting 'components' under different calendars

>>> t = d.timetuple ()

>>> for i in t:

. 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:

S print (1)

2002 # ISO year

i3
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(R L —5)

11 # ISO week number
1 # ISO day number ( 1 = Monday )

>>> # A date object is immutable; all operations produce a new object
>>> d.replace (year=2005)
datetime.date (2005, 3, 11)

8.1.6 datetime W&

datetime WG EHK Hdate MEM cime ML HIPTAE BRI AN,

Hdate WR—F¥, datetime BE 4 HIAE S & FI DT R BTGP J7 I CRRIEM; Htime X5 —F,
datetime RER—RIEIFAH 3600424 Fb,
Mg :

class datetime.datetime (year, month, day, hour=0, minute=0, second=0, microsecond=0, tz-
info=None, *, fold=0)
year, month Fl day 52 VR . tzinfo _IU\E None B #EE—"tzinfo THRMEN . HeamE5
WAZBURAE IS T B P R

e MINYEAR <= year <= MAXYEAR,
e 1 <= month <= 12,
<= day <= ##EFAHKE,

<= hour < 24,

minute < 60,

<= second < 60,

o o o o
A
Il

<= microsecond < 1000000,
e fold in [0, 17.
WMRSHOREIZ TR N, W valueError 4.
3.6 BUBTIA: 3T fold 24K
Hetsgds, a2k

classmethod datetime.today ()
IR B 5 Y i 5 PR datetime X152, Hipczinfo of None,

ST

datetime.fromtimestamp (time.time ())

Wit flnow (), fromtimestamp (),
W EIIRESE M T now (), HRAT tz B,

classmethod datetime.now (1z=None)

IR 8] 27N 24 Hi H 7 1) date Fil time X 42 .

WERW LS HL 1z} None HURFEE , XMEM T today (), HETIELTERERIHOL T Hft il
i time. time () WHERATIRI AEE SRR L (B0, 7E3RHE T C gettimeofday () BREHIT
A L] AR — 25 -

SR 2 A None, Bbfijdtzinfo FHM—ALHI, I H 2470 H BRI RRFSEEAR S 2 X,
R BT AR today () Mlutcnow ()
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classmethod datetime.utcnow ()
IR 8] 57 24 Hif UTC B} [a] 1) date 1 time, HE.Htzinfo A None,

XA T now (), {HIREIFE24H] UTC HIHAIEE, RECAFRR datet ime X5, BAIBT Y
i UTC H #ARf ) v 3@ 378 ] datetime.now (timezone.utc) EHEE., BiEFSEHnow ().

il TR datetime MRAWIHFL datetime JIRYIEAMIN FRALEE, fFelfie (il
FRNZ I RFIR) R R 7R UTC IFRl. PRIt G821 UTC I E] A R p a7y 202

P datetime.now (timezone.utc),

classmethod datetime.fromtimestamp (fimestamp, tz=None)
AR A% Y. T POSIX B[] BB ANt ime . cime () MR IBME R A H IR E]) . AR n] e S50 2 R
None B{ARFIEE, WHEIESPEA N IAET-G 1AM H BIFIEE], REdatet ime 5K HRKE
,

Wk 2 A4 None, ‘BMUEtzinfo FHY—ASLHI, FH HINRIBCR BIFAHE] 2 152 R IX.

fromtimestamp () W] § & | KoverflowError, MR W H BB EB L FLEFEG C
localtime () B gmtime () BRESCHFFERHIAYIE, FFATE localtime () B gmtime () 4
W51 K OSError. JHIZEESPBRHIAE 1970 45 %2 2038 4£ 27 [i]. 15 B AL B Bt &5 E R
19 POSIX £4: b, HEHFP& rromt imestamp () B0, Z5H 0] R8-S 200-AH 2= —FD A o (] 8
FeEMF datet ime X5, Mbutcfromtimestamp () BAEFEM L ¥

33 U % 5| kKoverflowError T AN EValueError, WRBEBHEEHFLEFEG C
localtime () B gmtime () BB SCHFFERHIAYIG. FFAAE localtime () B gmtime () M4
8|k OSError A& ValueError,

3.6 il AR fromtimestamp () AIREIR[E] Fold {HEN 1 LR,

classmethod datetime.utcfromtimestamp (fimestamp)

& 8] %t R - POSIX It[a] ) UTC datetime, HHtzinfo {Hl None. (454 NRIFATINTE.,)

XA G| Kk OverflowError, UNMHBEIEAEVEE B ATEFE C gntime () BRECH) S35 B AY IS,
H-SAE gmtime () REEWG| K OoSError. WEIZEUES R HITE 1970 % 2038 4E 22 J4],

AR AR R datet ime X4, WEF fromtimestamp ():

’ datetime.fromtimestamp (timestamp, timezone.utc)

£ POSIX A& -5 E, BN T AT HAA:

’datetime(l970, 1, 1, tzinfo=timezone.utc) + timedelta (seconds=timestamp)

AR ZAHET G —MIE R SRR e B AR B R . MMINYEAR | MAXYEAR FFF X [E]

i I TRERA datetime MRAWIFZL datetime Ik UIEAMIS (A RALEE, febr @il
FHRGNZY I )Rk 7R UTC ], ik, UEoRReE UTC I H S [E) % 5 6

W7 R AL datetime. fromtimestamp (timestamp, tz=timezone.utc).

33 R & 5| koverflowError i NEValueError, WRBHE BBEE L LTS C
gmtime () FREZITERIIE. FHESHE gntime () BEERT| K O0SError AR ValueError,

classmethod datetime.fromordinal (ordinal)
R BT HUHAS S S R DS W datetime, AL 14E 1T H 1 HIF SR 1. BRiIE L <=
ordinal <= datetime.max.toordinal () FNM & 5| kVvalueError, %%% ¥ hour, minute,

second Fl microsecond {E#J°4 0, I Htzinfo{H} None,

classmethod datetime.combine (date, time, tzinfo=self.tzinfo)
R MmN datet ime MR, XMREYHHISE T4 E M dat e XIRAYIE, T H I E 25 T4
SERYtime XIRIVE . WERIRHET info 24, FESBMRKEG M czinfo @I, AN
time ZE{t zinfo J@1E,
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Xt T AE BEdatetime X %2 d, d == datetime.combine(d.date(), d.time(), d.
tzinfo) . ﬁﬂ% datemé/]\datetlmei(ﬂh%, BHINEERS Mt zinfo @IS 2N,

3.6 JREEE: BT 1zinfo 24

classmethod datetime.fromisoformat (date_string)
R E— ANt Fdate.isoformat () Mldatetime.isoformat () FrEfLH) I —F date_string
Wdatetime X4,

R, PR BCHF A IR AR

YYYY-MM-DD [*HH[ :MM[:SS[.£f££[£f££]]]] [+HH:MM[:SS[.f££f££f£f]]11]

Horp = ATPAPCRCAE B B4

BoR: MR HF R SRR AT AR & ISO 8601 ???%7””5@ HW HEAENdatetime.
isoformat () W EAE. TESE =5 dateutil ML T — AN 52 2 1) 1SO 8601 f# T #%

dateutil.parser.isoparse,

vk

>>> from datetime import datetime

>>> datetime.fromisoformat ('2011-11-04")

datetime.datetime (2011, 11, 4, 0, 0)

>>> datetime.fromisoformat ('2011-11-04T00:05:23")

datetime.datetime (2011, 11, 4, 0, 5, 23)

>>> datetime.fromisoformat ('2011-11-04 00:05:23.283")

datetime.datetime (2011, 11, 4, 0, 5, 23, 283000)

>>> datetime.fromisoformat ('2011-11-04 00:05:23.283+00:00")

datetime.datetime (2011, 11, 4, 0, 5, 23, 283000, tzinfo=datetime.timezone.utc)

>>> datetime.fromisoformat ('2011-11-04T00:05:23+04:00")

datetime.datetime (20121, 11, 4, 0, 5, 23,
tzinfo=datetime.timezone (datetime.timedelta (seconds=14400)))

3.7 WUCHTIA.

classmethod datetime.fromisocalendar (year, week, day)
iR [H] PA year, week £l day {E‘_TEH)?JEI’J ISO Jjk H AT Xt [ datet ime. % datetime %42 [ 3E H #AEE
A3 HARE BB SRR T . X B REidatetime. isocalendar () WIERAE,

3.8 BUHTIA.

classmethod datetime.strptime (date_string, format)

R Bl —ANXE N T date_string, 1RE format EATREATAS R datet ime X142 .
AT

datetime (* (time.strptime (date_string, format) [0:6]))

fn 4 date_string F format JoyE#it ime. st rptime () fRHTECE IR B — DA BHE TTHIE, W
5|k valueError, BIRBUEKALIE D MISEREINZR, WS Hstrftime() Fo strptime() 8947 7

KIE

datetime.min

HE M $#FE/Rdatet ime, datetime (MINYEAR, 1, 1, tzinfo=None),

datetime.max
% Mt By B F JRdatetime, datetime (MAXYEAR, 12, 31, 23, 59, 59, 999999,
tzinfo=None),

datetime.resolution
Wi AFE R datet ime %P2 2 [8]A] G B/ NE)fF , timedelta (microseconds=1),
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SLplEd: (Hig):
datetime.year

JEMINYEAR MIMAXYEAR 2 [8], H3&5%.
datetime.month

1512 (&)
datetime.day

A [ 18 E AR B KRR R0
datetime.hour

BUETERE range (24) .

datetime.minute
BUEEHE 2 range (60) .

datetime.second
BUEMEFEE range (60) .

datetime.microsecond
BUHETERE 2 range (1000000)

datetime.tzinfo
YER tzinfo ZH WAL Y datet ime FEZRIOXTEE, MRS A L AMENH None,

datetime. fold
BUEMERELE [0, 11. M TIEER MWHE B b s bR S Ak Lo (245 A i a5 oRom) [l 4 i ek iy
T EGA R S 2 B X ) UTC 225 a2 BB i a) Be. ) BUE 0 (1) FR AN %) R F
(BeT) ARG R — A .
3.6 BUBTIMA.

SEFFIER

8 &R

datetime2 = datetimel + timedelta | (1)

datetime2 = datetimel - timedelta | (2)

timedelta = datetimel - datetime2 | (3)

datetimel < datetime2 W#idatet ime Hdatetime, (4)

(1) datetime2 &M datetimel 535 | — B¢ timedelta (Y455, ISR timedelta.days > 0 N2 AE R ) £
e, W timedelta.days <0 N2AENAIZ FIGIB. %458 B4 S5k AN datetime 4 7]
Wtzinfo J@Mk, I HEAE5E )5 datetime2 - datetimel == timedelta, H[1£ datetime2.year 3% /)N
FMINYEAR 8 K FMAXYEAR W 25| K OverflowError, R BRI AR & — A B4
2T A S AT X3

(2) 115 datetime? fif5 datetime2 + timedelta == datetime 1. SAHAN#VE—FE, 4555 BA5 5% A1) datetime
HFEP tzinfo J@E, RIS AR R —DMEMBNT S, &I A BT DR

(3) M—Adatetime JfF—Adatet ime OB BAEEIE hy fa B AL B S BN BURT A 8 Lo T
—NE BB S — 2 R AL, WG K TypeError,

MR BAERE R R AL, SRR BN A H MR czinfo J@M, Wtzinfo RS
W&, Jf HE5 RS R —/MiifE datetime2 + t == datetimel fjtimedelta Xt4 t. FEMIENL
AR AT KR EE .

AR A AR 2 B B H LA AR czinfo J@ M, a—b BAEMRCRMAIFE a F1 b 15 5e 8t
EEgg kT B UTC H BRE) . 4558502 (a.replace (tzinfo=None) - a.utcoffset()) -
(b.replace (tzinfo=None) - b.utcoffset ()), BIEERSTINL N A %S H .

(4) Y4 datetimel [YJW}EITE datetime2 7 HiWIAK datetimel /NT datetime2 .

U HORE A — T ] B2 ) — D5 SR, IR S AT U LR 5| K TypeErrors XF
FHAE LA, TR ER TS BIRF K G AS 2 T RN B S
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MR PR HR R B, HEAMFER czinfo J@tk, WAt z1info JBIE 21l Z w6tk
A H I A AT R . AR AN He i 5 # i B B H A AR zinfo J@k, WA LB 4
B AT UTC 250 (i self.utcoffset () FRH) RIATIHE,

3.3 RCESE: BRI R R dat et ime SLHIZ AJIIHISE LR 25| K TypeError,

WE: T I BB R R B R S bk Fe i =, datetime HO T H &5 & TypeError,
MR AR datet ime SR AIE. Aid Al GES R[] Not Implemented, HIEIHEH
PREAT timetuple () JRMEAITE . XA FLA T HAMAZEN H PSR G 2R B RIS .
BRI, MMdatetime MR GRRBMILEIIH ST % TypeError, i == 8 1= LK.
JE PR DU R Bl False BF True,

SE v
datetime.date ()
1R[] 2L A5 [ FE year, month Al day {H [ date X4

datetime.time ()
1% [n] EL A5 [E] 4% hour, minute, second, microsecond 1 fold {H¥ t ime XI5, tzinfo {H N None, i
S timetz () ik

3.6 Jit s 5 fold {H B4R 45 1R [ Y ¢ ime X5,

datetime.timetz ()
3% [6] ELA5 [H] ££ hour, minute, second, microsecond, fold Fl tzinfo J@ ¥ £ ime ¥4, HiES W time ()
T
3.6 i HEAE: fold {245 M 43R Bl () € 1me X542,

datetime.replace (year=self.year, month=self.month, day=self.day, hour=self.hour,
minute=self.minute,  second=self.second,  microsecond=self.microsecond, tz-
info=self.tzinfo, * fold=0)
R Al —AEA [FAE R MR datetime ,  BRAEE AT ST S HONHELL R & T HE. WEEW
PAIEISFE E tzinfo=None FM—AEH1HY datetime £l i — A H AL datetime [fif AN 55540 H AR
[EEE/R

3.6 UHT A 39T fold Z%L.

datetime.astimezone (1z=None)
BRE—NHAEHW czinfo B z datetime X5, I URHE H HIFI IR ECHE 1545 5% B 1
UTC B (8] 5 self #H[A], A B DX At [ .

WRABHE T 1z, WEWIR—Atzinfo FRER], HHHutcorrset () fdst () FHEATIR
1] None. UM self A, BaWERENET RGN K ERAIHE

USRI A ASE (it A tz=None) WIRHEE H RN R A M X . Feffef5 datetime
SBIRY .tzinfo RSN timezone LB, WX FRAIZE{EFF M OS FRKHL

N self.tzinfo 1z, self.astimezone (tz) ZET self: AN4Nt H W ak i a) SoiE deF R %,
NN 25y 1z B XA A B [E], (03 A UTC BHaE] 5 self #H]F]: 7F astz = dt.astimezone (tz)
2 )G, astz - astz.utcoffset () ¥ HAEEH dt - dt.utcoffset () FHIE M H A F a5
P o

R AR 2 B ARTEE I — B X4 1z 3| —A> datetime Xof 52 dr T A VE5E H WA (A 850, 5T
dt.replace (tzinfo=tz) ., UIHRARHIEM—EJNH datetime Xf 4 dr B0 X4, A

dt. replace(tzinfo=None)

i = A E[’Jtzmqfo fromutc () i fEtzinfo W) 1 2 v 0] DA 9% & R, M ¥
u[’]astlmezone () BB M ZESR . GniRZ2mE A HINE DL, astimezone () BIATHERZEAT:

def astimezone (self, tz):
if self.tzinfo is tz:
return self
# Convert self to UTC, and attach the new time zone object.

(FIEED
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utc = (self - self.utcoffset()) .replace(tzinfo=tz)
# Convert from UTC to tz's local time.
return tz.fromutc (utc)

3.3 WU S 1z BUAE T AR IS

3.6 iU 5 astimezone () Jy¥ETT DA ] BRALSEEIR H , D0ORHB 8 HE R A b 7] o
datetime.utcoffset ()

MR tzinfo iy None, NiR[E None, FHNiR[E self.tzinfo. utcoffset self), HHXEG

F Nk [E None EJK%*/I\TDET}Z"/J\?*%E’Jmmedel ta XRE| &5

3.7 iR A UTC 2 AT RR 6 A — A58 E

datetime.dst ()
MR tzinfo A None, NJiR[E None, FENIR[E] self. t21nfo dst (self), FHLE)GHEARM
None ﬁ%#ﬁ\ﬂlgﬁd\?#iﬂ’ﬂtimedelta pOp Aingcl A=

3.7 M A DST Z2{E AN FFRR A — AR AL

datetime.tzname ()
MR tzinfo Ay None, NJiR[A None, 7',5)\J b self.tzinfo.tzname (self), WHRFER
[l None jZ%*’l‘?f’f%XT?ﬁ%Uh%lii

datetime.timetuple ()
BE|—ANtime.struct_time, Bltime.localtime () PR [B|HIZREAL,

d.timetuple () 4T

time.struct_time ((d.year, d.month, d.day,
d.hour, d.minute, d.second,
d.weekday (), yday, dst))

Hrp yday = d.toordinal() - date(d.year, 1, 1).toordinal() + 1 2 HALEYH]
TS, BIBTFS 1R 1 H 1T H. 852810 tn_isdst JEFR S K dst () Jrik:
HRtzinfo A None 8idst () i1R[H] None, W tm_isdst JF&HN -1; HMIHRdst () &kE—AFE
FAH, W tm_isdst $HEH 15 FEHARIEI T tm_isdst FFH 0.

datetime.utctimetuple ()
Wk datetime LB d RfE A, XEMT d.timetuple (), AFEIZAAFET tm_isdst iR
WHO, TGk d.dst () REfF2A455 . DST X% UTC B[R] 7K TEA
MR d AEAAL, d 2dd A d.utcof fset () RARMEM A UTC i), 25 [ Z AR A0 s 18] Broxt
NEtime. struct_time, tm_isdst A?ﬁﬁiﬁ;ﬁy 0. THFE AR d.year 2y MINYEAR 8 MAXYEAR
H H UTC {5%Z#8 B —4ER L BN AT §85 | K OverflowError,

Bhy BT PES datetime MR SWWIF L datetime J7 kS EA I ] KA B, f%
T 2 i RN B H W R) ok 7R UTC W (a); A Bk, ] utcfromtimetuple A BB £
SHHIRFHEE R, WRARAE —FR UTC [ & 8 datetime, W datetime.
replace (tzinfo=timezone.utc) ¥ H ¥ N B B, X FER 4 GEF fldatetime.
timetuple ().

datetime.toordinal ()

&[5 H 8 s s & A 5. 5 self.date () .toordinal () A,

datetime.timestamp ()
R XS R T datet ime SR POSIX W [H . HRBIER St ime. time () RIERMIE Float
IO B

Eﬂﬁﬁidatetlme S A e A AR ], I FL VARG T &1 C mktime () BRECRIL
1. MTHEFZ TG Ldatetime SZRFRGVERI L mktime () )7, XFFHHEE glﬂﬁﬁfﬂéﬂi
ﬂélﬂjji?iﬁfﬁ'éﬁ]ZiOverflowErrorc

176 Chapter 8. #iE®



The Python Library Reference, (I 3.9.0

XTI datet ime SEH, REHERTHE T =0R:

(dt - datetime (1970, 1, 1, tzinfo=timezone.utc)) .total_seconds /()

3.3 OB
3.6 MU A#E: timestamp () J7yRHIH £old JRIE AT I E A 1) Bl 1 e ] B S

El: B A IEREE N FIR UTC WA B da t et ime SEBIFREL POSIX Ha) 8. AnSRAR
(1S AR e B0 FLARI R G IX A2 3 UTC, ARW] Al $EfE tzinfo=timezone.
utc R POSIX Hif i) %

’timestamp = dt.replace(tzinfo=timezone.utc) .timestamp ()
B T AT BT R R
’timestamp = (dt - datetime (1970, 1, 1)) / timedelta (seconds=1)

datetime.weekday ()

R —ANEHAAREIL, BI-—R0, BEMK N 6. 24T self.date () .weekday () . HiHS
5 isoweekday ()

datetime.isoweekday ()

RE—NEHAERENIL, BW—R1, BT, H24T self.date () .isoweekday (). 7

S Hweekday (), isocalendar ().

datetime.isocalendar ()
R B — A il =8B 1 named tple: year, week fll weekday. % [T self.date().
isocalendar ().

datetime.isoformat (sep="T", timespec="auto’)

1R ] —A~PA ISO 8601 #=XZ7m 1 H A ) 7457 5 -
* YYYY-MM-DDTHH:MM:SS.ff£f£fff, Y microsecond A~k 0
* YYYY-MM-DDTHH:MM:SS, Hmicrosecond k0
WRutcorfset () RMMEAN None, WIFM—AFRFERARET H UTC I 22:
* YYYY-MM-DDTHH:MM:SS.ffffff+HH:MM[:SS[.£f£££££]], MR microsecond K 0
e YYYY-MM-DDTHH:MM:SS+HH:MM[:SS[.fff£f£f£f]], W microsecond 0
il

>>> from datetime import datetime, timezone

>>> datetime (2019, 5, 18, 15, 17, 8, 132263).isoformat ()
'2019-05-18T15:17:08.132263"

>>> datetime (2019, 5, 18, 15, 17, tzinfo=timezone.utc) .isoformat ()
'2019-05-18T15:17:004+00:00"

AR HL sep GRINA " T) WA TFAT, SBURAESS R FIWIATI R Was s 2 6], pildn:

>>> from datetime import tzinfo, timedelta, datetime
>>> class TZ (tzinfo):
""rA time zone with an arbitrary, constant -06:39 offset."""
def utcoffset (self, dt):
return timedelta (hours=-6, minutes=-39)

>>> datetime (2002, 12, 25, tzinfo=TZ()) .isoformat (' ")

'2002-12-25 00:00:00-06:39"
>>> datetime (2009, 11, 27, microsecond=100, tzinfo=TZ()) .isoformat ()

'2009-11-27T00:00:00.000100-06:39"
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LS timespec BALE BV HE GBRIAN "auto). BRI LARPATEZ —:

"auto': Y microsecond i 0 M5 'seconds' #[F, FNE "microseconds’ f[f.
e 'hours': PAPIMEE M) HH ¥ & hour,

e 'minutes': PA HH:MM AR AL S hour flminute,

e 'seconds': DA HH:MM: SS ¥R & hour, minute fllsecond,
e 'milliseconds": & 5EREHA] , (ERFFME R/ NG 2 0FD . #5300 HH: MM: SS . sss
e 'microseconds': DL HH:MM:SS. fEEE£F #5052 ¥ a] .

f(ET: HERR I TR A R T, A2 i A

ST TERL timespec 05| & 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 HUBTIIA: MY timespec Z4L

datetime.__str__ ()
ST datetime Ll d, str(d) Z4T d.isoformat (" '),

datetime.ctime ()

AR [l —A~ZR7m H IR TR 5 75 3

>>> from datetime import datetime
>>> datetime (2002, 12, 4, 20, 30, 40).ctime()
'Wed Dec 4 20:30:40 2002"

AR OF R SRR IXAE R, OB AN R B AL 2 R A
d.ctime () &%t

time.ctime (time.mktime (d.timetuple()))

FEJEA Cctime () BRI (time. ctime () & KEFEHIZERE, [Hdatetime. ctime () NAEL)
i C hnifEf -5 L.

datetime.strftime (format)
1R 1] —A~ i B A AR R T B A0 3 H AR ) A e, BRBUS A8 55 %, 5
[ strftime() #= strptime() 4947 7 .

datetime.__ format__ (format)
Hdatetime.strftime () [, WIEMG R datet ime X5 452 DA A FAF R FHMEER R
ARG FAFER AR st . format () $ATAE AL T g . BARBUK T8 S M se 5%, 7
Z:[Fstrftime() #o strptime() B934T A .
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xR datetime

ffiffl datet ime T4 HHIT:

>>> from datetime import datetime, date, time, timezone

>>> # 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()

>>> datetime.now ()

datetime.datetime (2007, 12, 6, 16, 29, 43, 79043) # GMT +1

>>> datetime.now (timezone.utc)

datetime.datetime (2007, 12, 6, 15, 29, 43, 79060, tzinfo=datetime.timezone.utc)

>>> # Using datetime.strptime ()

>>> dt = datetime.strptime("21/11/06 16:30", "2d/%m/%y $H:%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 lst 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 a datetime

>>> dt.strftime ("$A, $d. %B %Y $I:%MS%p")

'Tuesday, 21. November 2006 04:30PM'

>>> 'The {1} is {0:%d}, the {2} is {0:%B}, the {3} is {0:%I:%M%p}."'.format (dt, "day
<", "month", "time")

'The day is 21, the month is November, the time is 04:30PM.'

PAFRBIE L T— Nt zinfo 2, Bilizk Kabul, Afghanistan B} [X 45 B, ZH X H +4 UTC L F| 1945
A, Z JE NI A +4:30 UTC:

from datetime import timedelta, datetime, tzinfo, timezone

class KabulTz (tzinfo) :
# Kabul used +4 until 1945, when they moved to +4:30
UTC_MOVE_DATE = datetime (1944, 12, 31, 20, tzinfo=timezone.utc)

(Faksn
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(e )

def utcoffset (self, dt):
if dt.year < 1945:
return timedelta (hours=4)
elif (1945, 1, 1, 0, 0) <= dt.timetuple()[:5] < (1945, 1, 1, 0, 30):
# An ambiguous ("imaginary") half-hour range representing
# a 'fold' in time due to the shift from +4 to +4:30.
# If dt falls in the imaginary range, use fold to decide how
# to resolve. See PEP495.
return timedelta (hours=4, minutes=(30 if dt.fold else 0))
else:
return timedelta (hours=4, minutes=30)

def fromutc(self, dt):
# Follow same validations as in datetime.tzinfo
if not isinstance(dt, datetime) :
raise TypeError ("fromutc() requires a datetime argument")
if dt.tzinfo is not self:
raise ValueError("dt.tzinfo is not self")

# A custom implementation 1s required for fromutc as

# the input to this function is a datetime with utc values

# but with a tzinfo set to self.

# See datetime.astimezone or fromtimestamp.

if dt.replace(tzinfo=timezone.utc) >= self.UTC_MOVE_DATE:
return dt + timedelta (hours=4, minutes=30)

else:
return dt + timedelta (hours=4)

def dst (self, dt):
# Kabul does not observe daylight saving time.
return timedelta (0)

def tzname (self, dt):
if dt >= self.UTC_MOVE_DATE:
return "+04:30"
return "+04"

ik KabulTz i HE:

>>> tzl = KabulTz ()

>>> # Datetime before the change

>>> dtl = datetime (1900, 11, 21, 16, 30, tzinfo=tzl)
>>> print (dtl.utcoffset())

4:00:00

>>> # Datetime after the change

>>> dt2 = datetime (2006, 6, 14, 13, 0, tzinfo=tzl)
>>> print (dt2.utcoffset ())

4:30:00

>>> # Convert datetime to another time zone

>>> dt3 = dt2.astimezone (timezone.utc)

>>> dt3

datetime.datetime (2006, 6, 14, 8, 30, tzinfo=datetime.timezone.utc)
>>> dt2

datetime.datetime (2006, 6, 14, 13, 0, tzinfo=KabulTz())

>>> dt2 == dt3

True
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8.1.7 time W&

—A~time MHEMRFFHW (A) wHE), M FEMEE H B, s czinfo X5 RIHE,
class datetime.time (hour=0, minute=0, second=0, microsecond=0, tzinfo=None, *, fold=0)
B S5 W o tzinfo W] DAsg None, 8@ —tzinfo FRIEH . HARRHSE LML
T T RPN

* 0 <= hour < 24,
e 0 <= minute < 60,
e 0 <= second < 60,
e 0 <= microsecond < 1000000,
e fold in [0, 17.
ARG — DS AN S5, M5k valueError. FIASEUEBINN 0, HA tzinfo BRIA

"N None,
FEtk:

time.min
HEMFE/Rtine, time (0, 0, 0, 0).

time.max
MR E/Rtime, time (23, 59, 59, 999999).

time.resolution
WA A EW cime %P4 2 [8) 7] BE WY % /N E] B, timedelta (microseconds=1), {HZ#HFE
B time WMEHAIRHAIBH.

o (%)

time.hour
BUETEHE 2 range (24) .

time.minute
BUEJER & range (60) o

time.second
BUETEHE 2 range (60) .

time.microsecond
BUE TG 2 range (1000000)

time.tzinfo

Y24 tzinfo ZHPL L ¢ ime MTEARHIN G, WRBA HE AENR None.

time. fold
BUEYEREE [0, 11. ATIEEE AT B Pl B i) S (24 32 4 i 25 o B [l s Ak
TEGA R S 2CY BRI E) UTC B 22t 2 s i A B ) HUE 0 (1) FoR B2 R T
(M) B[] — 300 At ] o

3.6 HUHTIIA.

time MG SCFftime Htime WL, 24 a WATE b ZHINS, WA a /NT bo UNSRELA I — 7 e fif A2
1M 5 —J7 e A, MR SR T WUF LB 51 & TypeError, W FRIARHERE, fa BAZMSL Bl Rf Kk am A
TS

WERPA LR A, HEAMEW czinfo @Y, MIEIMtz1inro |1 S 2 X AR i A]
HIATE R . AERPIAS L # R BN LA RREI tzinfo J@IE, WAL Jelid s e
) UTC 5} 25 (M self.utcoffset () 3KHL) SRIATIHEE . N T ILRFR A B R R A 2T X 4
M BRI LS, Mtime RS AFEBHUIT L LRE, ¥E51 %k TvpeError, BRAFKIBHEAE ==
W= FEEPMES TR SRR False B True.

3.3 A SR AN ] BT £ 1 me S Z A AIARSE LSRN 25 K TypeError,
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YEARIZERS, time X5 R R EE .

3.5 JiREE4#: AE Python 3.5 Z B, IR/ time X4AtE UTC 41 F S RIE. AT HBA N
K55 KRR, FIIEA Python 3.5 B2 9 Ak . 1% S I bpo-13936.

HoA A 3T

classmethod time.fromisoformat (time_string)
BB Tt ime. isoformat () FIEEHERI RN time_string #3X/) ¢ ime. FRAIHL, BRECCREPAT
Fa X AR

HH[:MM[:SS[.f££[f£f£f]1]1]1] [+HH:MM[:SS[.f£f£f£f£ff]]]

WA

Bor: WOTR P R SHMATIE R IS0 8601 “FATH . BRI H AR Nt ime. isoformat () 1

vk

>>> from

datetime

datetime

datetime

>>> time.

>>> time.

datetime import time

fromisoformat ('04:23:
.time (4, 23, 1)

fromisoformat ('04:23

.time (4, 23, 1, 384)
>>> time.
.time (4, 23, 1, tzinfo=datetime.timezone (datetime.
—~timedelta (seconds=14400)))

fromisoformat ('04:23

0o1")

:01.000384")

:01+04:00")

3.7 BHTMA.

S

time.replace (hour=self.hour, minute=self.minute, second=self.second, microsecond=self.microsecond,
tzinfo=self.tzinfo, * fold=0)

RSB R EYER t ime, BRAREIEA T SEEEE TR EE . W] DAE
6 tzinfo=None M—BHNAL L ime Q- NMA R ime, AL B8 o

3.6 UHT A 38T fold 24,

time.isoformat (fimespec="auto’)

IR 1SO 8601 A%z — B [A] T4 R -
e HH:MM:SS.ffffff, R microsecond ANk 0

* HH:MM:SS, Umicrosecond }0

e HH:MM:SS.ffffff+HH:MM[:SS[.££££££]1], W utcorfset () Aik[H] None

e HH:MM:SS+HH:MM[:SS[.ff£f££f£f]], WRmicrosecond ;0 Hutcoffset () ANiz[E

None

TSR timespec FAL T AHISNRTAIZLHE (BN auto"). BERPAPATREZ —:

'auto': Y microsecond A 0 M5 'seconds' #[F, FNE "microseconds’ f[f.

* 'hours': PAWEUIE R HE A& & hour,
e 'minutes': PA HH:MM AR S hour flminute,

e 'seconds': DA HH:MM: SS ¥R & hour, minute fllsecond,
e 'milliseconds': ® {58 E], (ERFFME R/ NEGT 43 # B 2P . #8200 HE: MM: SS . sss
e 'microseconds’': DL HH:MM:SS. fEEE£F #& SE ¥ [a] .

f(ET: HERR w0 TR R T, A2 i A
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ST TR timespec ZE05| K ValueError,
R

>>> from datetime import time
>>> time (hour=12, minute=34,
—'minutes')

second=56, microsecond=123456)

.isoformat (timespec=

second=56, microsecond=0)

'12:34"

>>> dt = time (hour=12, minute=34,

>>> dt.isoformat (timespec="microseconds")
'12:34:56.000000"

>>> dt.isoformat (timespec="'auto")
'12:34:56"

3.6 BUBTIA: HEIT timespec Z%4.

time.__str__ ()

YR 1, str (t)

time.strftime (format)
1R ] —A~ i g =R
[ strftime() %= strptime() 8947

time.__ format__ (format)

'ﬁtime strftime () M. WHEMIS R ime X545
FFERARME str. format () ARSI BUA AT BE . EARBUK 0T84

7FU strptime() 94T 4 o

time.utcoffset ()

LEMT t.isoformat () .

A ER T AR I USRI (] 1 AT . BEARBUS SR & e I3RS

7E LA WAL T R 7 I {E 2R 1A% UL 7

WSEEEINE, WS Hstfiime()

MR tzinfo iy None, NIR[E] None, FHMR[E] self.tzinfo.utcoffset (None), FHHIE)G
FH AR None ﬁ#’l\ﬂﬁfﬁd\?#iﬂ’] a timedelta XREPIFG| LR .
3.7 WU UTC P2 R FRRRA RO B 1
time.dst ()
MR tzinfo A None, NJik[E] None, HNiR[E self.tzinfo.dst (None), F HIEGHE AR
None @Z%—/I\TDEE/J\?—%E‘Jtimedelta RGPREG | K S
3.7 WU 5% DST ZE{E AN FFRR B — A B 5B
time.tzname ()
MR tzinfo A None, NJiR[E None, FHMIRE] self.tzinfo.tzname (None), WHRGFHEARN
[ None @Z%~4‘$ﬁ$ﬁ%mﬂ%é’|7}z#% .
RERB: time
i ¢ ime XFEHIT
>>> from datetime import time, tzinfo, timedelta
>>> class TZ1l(tzinfo):
def utcoffset (self, dt):
return timedelta (hours=1)
def dst (self, dt):
return timedelta (0)
def tzname (self,dt):
return "+01:00"
def _ repr__ (self):
return f"{self. class__ . name__ } ()"
>>> t = time (12, 10, 30, tzinfo=TZ1())
>>> t
datetime.time (12, 10, 30, tzinfo=TZ1())
>>> t.isoformat ()
(FoLaks;)
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(R L —5)

'12:10:30+01:00"

>>> t.dst ()

datetime.timedelta (0)

>>> t.tzname ()

'+01:00'

>>> t.strftime ("$H:%M:%S $Z2")

'12:10:30 +01:00"

>>> 'The is {:%H:%M}.'".format ("time", t)
'The time is 12:10."

8.1.8 tzinfo W&

class datetime.tzinfo

RIS, WA UEIA P EIELBI . THE L tzinfo B TIORMPA KEFE R IX
OIS

tzinfo iy (FEATARTR) MLBIM AL datet ime Mt ime XTRMM R . XLENFR A
EANTHYRHEA XS T AR ], HLt 2z info X4 SCRp R AU (] 5 UTC W 2E{E. XA PR
PAJe DST ZE(ERY 55, #2548 e AT TR H R T R B AR -

RFFEIRE LR T, I H (2D) BUMRMEH datet ime ¥R EIARMECzinfo HER
S, datetime BHRMLT timezone, X@tzinfo P— RIS, BEREPAS UTC (1 [H
FEZH R FRAFEIRINIX , Fli UTC A 8 Jt3E1 EST #1 EDT.

T EAFARIERRIREOR . —Atzinfo TIRDIAGAIANESERAM __init O 7k, &
M BT AR ST, (HATRETCVE PR AR . R M ORTEZER, FER R ] RE U .
—A~tzinfo SR TR REFE LA N Ik . BT ESLIM I R T BN R da tet 1me Xt
A E . WA REN, W] AR b AR B

tzinfo.utcoffset (dt)

R AHE ] 5 UTC B ZEiR [ —A>t imedelta X5, WERAMEXTE UTC AR IE . 412k
AHLIS XAE UTC PAPE A 4

X FRG UTC (1) &t ih 25, 201k UL, R —Aczinfo XF 4 [H WAL F B X F DST i
B, Wutcoffset () 24 B W H . 412 UTC B 2= A iy 2 W 2R 8] None. 7E Hi At 5
DR 3% BE W90 — A timedelta N4, HBEUE 4R # T -timedelta (hours=24) #l
timedelta (hours=24) Z [ (Z{EMIEELI/NT—K) . KEZHutcorfset () LR E
FEE A RRIR 2 DA R 2 —

return CONSTANT # fixed-offset class
return CONSTANT + self.dst (dt) # daylight-aware class

MR utcoffset () IREMEA KN None, Wldst () AR IR [E] None,
BiA\fjutcoffset () LML K Not ImplementedError,

3.7 WU 5% UTC I 22 A FERR A — B R AL

tzinfo.dst (dt)

R AW (DST) JHBGR I —4t imedelta X4, MW DST fFEARMMIRE None,

A DST K J3 MR [E] timedelta (0) o 4N DST &) MK Z(EHAE A —A> t imedelta XT5R
[l (BWutcoffset () [N . R DST Z2HARA ], e EEYIMAvtcorfset ()
fira [l %) UTC W22, RBLIERE#SNE I dst () BrARRAE MR IU DST (5 5. 40, datetime.
timetuple () &V Hezinfo J@MEMdst () J5 ¥ KM E I 1% Q04 % B tm_isdst AR,
Mtzinfo. fromutc () &P dst () FAEEEBEET X AL FE DST ik 2s,

— AT DA AL AR E R T B t z i nfo TR SEHI 1tz WAHEBLIFTE AR — 3
tz.utcoffset (dt) - tz.dst (dt)
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WK BA RRER € zinfo THSEBIH dt .tzinfo == tz [N datet ime X4 dr 3R [FRERY
g AR AT ERIK “ARiERT 257, BRI T HAA H st E] e T B A
datetime.astimezone () WYSCEUMIRE i, (B TCYER N SO AR B0 s ARARAT S A0 2 F2
FFRITT . WA tzinfo FINRAIUEX —, WFTPAER tzinfo. fromute () HERIA
SEIPAEFEARATHE L N 5 astimezone () IEFARCEA -

REZHdst () LB RES ML T ME 2 —:

def dst(self, dt):
# a fixed-offset class: doesn't account for DST
return timedelta (0)

B g

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.

if dston <= dt.replace(tzinfo=None) < dstoff:
return timedelta (hours=1)

else:
return timedelta (0)

BN dst () LS| K Not ImplementedError,
3.7 i s 5% DST 2E{HANFFRR 0 — BB e .

tzinfo.tzname (df)
FEXF T datet ime X152 dr (R IR AFRVE AT IR ] . datet ime BIHEA B AT FAFER 24K
FENE, WARTRZ A EMEE S L. Flin”GMT”, "UTC”, ”-5007, ”-5:00”, "EDT”, "US/Eastern”,
”America/New York” # /& A AT IR EME . AR FAF R A FRA MR [E] None . TR E Ak
A R—NEENFESSE, XFEERNFLE L zinfo T2En] fEFTARIE & A Mg dr {Hk 1
AEPZFR, FroldXczinfo REATTAPEE AW,

BNt zname () LML K Not ImplementedError,

A dat et ime Bt ime WETHF, AR SENMRL I EHA L. datet ime X524 H &
IEtE A, Tt ime MG 24 None fERfEASEL. Kbkt 2info TREIIEN Y HE & IFET d &
BlfiH None BiJE datet ime KAILHI.

L% A None B, W24l RAKTTHE R ERAER R A, B0, iR[F None i A T A %I /m i 1A]
MEARZHtzinfo PillAbFE. ik utcoffset (None) iR [ FriE UTC 25 A A HAL, %
5 HAD AT T % AR U 2200 2 2 151

WiE N—/~datetime MR KB N datet ime JFER, dt.tzinfo 5 self Zal—X4%. tzinfo JykEn]
DA X — 88, BRAEM PR EEA R T czinfo Jik. WAT R H R 21 nfo X di R
AHUR ], T AN Ty B U HAth s DX AH T 42
WA —MEIMA czinfo ik, AN TRITRBAEERE:
tzinfo.fromutec (df)

WhHESHE A datet ime. ast imezone () SEPRTE . 49 IR, dt.tzinfo 2N self,

I B dr 59 H AR )50 2 g o 2278 UTC WHE], fromutc () W H bn % H AT ) 20
1R [E]—ANEEH ) datetime SRR self AR [E]

KEZ#tzinfo TRIVAKBEN 2 Jo M BUHL K BRIN ) Fromute () SEBL. "B A EEH R I DAAL 2 &
E ZEAEL I IS X DA K& (7] s 47 5 A o s F1 A s A IR, 3% 05 2 5 R A0 BB AL #E DST 5 46 B[] 7 4%
ANMEGE ARG L . — BN Fromutc () SEEURTBE TCVEAE A T R IER AL BB T2 (5
UTC ) ArifErst 22 BT T &ad i g e HIARIRa], 3R ol ol B8 i T IB0A T B, BRIAR
astimezone () Mlfromutc () SEPA]RETCIEAE AR ISR, WRXAG5 RIA -2 58 T iR
E ISy 22 %2 A 2R 1) B 20024 w1 A INHEL G 376

RS D DAY, BRI fromute () SEBAIAT AT R
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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

JEPAF tzinfo_examples.py XA —tzinfo FEHIHIT:

from datetime import tzinfo, timedelta, datetime

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

# 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):

(FOAkED)
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(e )

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

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 Z2am (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 (1, 4, 1, 2)
DSTEND_1987_2006 = datetime (1, 10, 25, 2)
# From 1967 to 1986, DST used to start at 2am (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 (1, 4, 24, 2)
DSTEND_1967_1986 = DSTEND_1987_2006

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))

(FOAkED)
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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):
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 1in 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:

(FOAkED)
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(R L —5)

# Daylight saving time
return dst_time

Eastern = USTimeZone (-5, "Eastern", "EST", "EDT")
Central = USTimeZone (-6, "Central", "CsT", "CDT
(=7,
(781

n
Mountain = USTimeZone "Mountain", "MST", "MDT"

)
)
Pacific = USTimeZone "Pacific", "PST", "PDT")

TE LR I SR E A I £z in fo F2RAEAEAF PRI DST B4 i b2 th B W] b A (R 1)
A BRI, %I E AR X (UTC -0500), ‘R EDT M=% —AMEWIK 1:59 (EST) Z J5—7
POTEG, HAET— AR —REMIK 1:59 (EDT) Z J5— 74

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 JFaft (Ri7start” £7) , ASHiEF b AL 1:59 BEF)] 3:00. JEZH 2:MM (g REAEAR— K2 WA &
XKy, FILTE DST FF45H8—K astimezone (Eastern) A& E hour == 2 P&, Filun, 7
2016 AFF 2 pP A BT FE RS, FRATSE:

>>> from datetime import datetime, timezone
>>> from tzinfo_examples import HOUR, Eastern
>>> u0 = datetime (2016, 3, 13, 5, tzinfo=timezone.utc)
>>> for i in range (4):
u = u0 + i1*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 UTIC = 03:00:00 EDT
08:00:00 UTIC = 04:00:00 EDT

2 DST 45} (W7end” 47), S8 BRSO TEAE 17080 AR HBE [R)(E A — AN/ @A AT BRI L) - B
A BT /N B DAL SE AR TR 1) 7 24 K S5 SR A TE 2 5:MM UTC (R [E] . A< i Fs 0 A
1:59 (2 A1) FR Bk E] 1:00 FruErh . B2k MM A ] g2 45 15 0. LA astimezone ()
FE T LR ASAH ARG UTC /NS e 5 380 AR 5] 7 A b/ IS SR AT AR H S A AT o FESXAS U SEAR TR IS
[RGB 5:MM Al 6:MM [ UTC B[] 7E 46 Ry A0 58 AR TR (] IR i 1) 1:MM, - (B i
/I\BHJ“I‘ETJ%%fold JEMEBEN O 17 5 — AN 200 Hax o 1o BN, 7E 2016 FFKZE B ah A R, 3847
155

>>> u0 = datetime (2016, 11, 6, 4, tzinfo=timezone.utc)
>>> for i in range(4):
u = ul0 + i1i*HOUR
t = u.astimezone (Eastern)
print(u.time(), 'UIC =', t.time(), t.tzname(), t.fold)

04:00:00 UTC = 00:00:00 EDT
05:00:00 UTIC = 01:00:00 EDT
06:00:00 UTC = 01:00:00 EST
07:00:00 UTIC = 02:00:00 EST

o = O O

AR datet ime SERIGEIE fold JEYEFERIMPAR S, EAIHE B S B AH4E .

AN SCVFIN (AR A8 SR B 75 2 R G A fo 1o JRIERYIE, s IR G it zinfo 1-2;
B £ imezone BEFARMIHALE E ZE 2 info TRBUIUMNFIR EST ([EEZE -5 /M) 8RR
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EDT ([&%E25(H -4 /) 2RI &5 1 SLHY
hE%:

dateutil.tz datetime Bt — N EH KNtimezone 25 (AR AL FAE = 5 UTC B & & BF2) K
H.itimezone.utc Jg@k (—4> UTC WX 5EH) .

dateutil.tz 2R IANA BF [X #0345 & (X 4% Olson $(d5 %) 5| A Python H-#E#{# ] .

TANA I DXEefhi e s XA 2 GE PR tz, tzdata 5% zoneinfo) £ KR UG MR R FR & 3kir 2
A ARENE Y H AT Y AR IS TR 4 D7 S A5 R e B 2 AT BRI DA SR A B S A IR I S UTC
FEEANE A I LAY B

8.1.9 timezone W&

timezone Jgtzinfo BT, EMBNELARE—LAE UTC B E I 22K & SR X

X AT P A T AT I LERR R S A B DA S, 3K S8 b A — AR AN R) H 0 2 (8 AN ] Y B 22
BORTEDT S X R B e A T A
class datetime.timezone (offset, name=None)

offset ZHROIMAGE N — N timedelta MG, FoRAMME S UTC By 2. B »70)™ 1 FR T

—timedelta (hours=24) fll timedelta (hours=24) ZJq], HN&5|kVvalueError,

name ZHGERT e WIRAEE WA — TR, EXFPiIfEdatetime. tzname () Jrikiyik
IEI{EO

3.2 BB
3.7 WU 5% UTC I 22 A FERR A — BRI AL

timezone.utcoffset (dt)

S ¢ imezone SR I .
dt BN BRI At imedelta 51, S TFAHMINEE UTC 2 [,
3.7 U8 UTC RE2E R TR — MERO S,

timezone.tzname (dt)

AR 9] 24 £ ime zone SEBIRAN I i 5 1Y [ S 1 -

WAL TE RS PR name, W) t zname (dt) FriR RIS FRRARTE of fset (HAZDA T HLN A A
W offset fy timedelta (0), MIZHN “UTC”, HNHFAFE UTC+HH: MM, H + 2k offset
MIETFS, HH A1 MM 43 53R of fset .hours fll of fset .minutes [ PMEEL.

3.6 iltHESE: i of fset=timedelta (0) AWM AFRIFE AT A UTC A2 'UTC+00:00",

timezone.dst (dt)
B 2R [H] None.,

timezone. fromutc (dt)
IRE] dt + offset, dt ZE I H— AN BHIFE datet ime 5L, Hp tzinfo (HIX A self,

KIgtk:

timezone.utc
UTC BfIX, timezone (timedelta (0)).

190 Chapter 8. #iE®


https://dateutil.readthedocs.io/en/stable/tz.html
https://www.iana.org/time-zones

The Python Library Reference, (I 3.9.0

8.1.10 strftime () 1 strptime () BIfTHA
date, datetime flltime WRH T strftime (format) F¥E, AIARAIEH — BB FEH5H
FiFr s i FR) 28 75 I TR R 450

M, datetime.strptime () ZELMHEFE R H AT 0] ) 545 22 FURH Y. 1) X 2 49 B ok ) —
Avdatetime X4,

TERBPLT strftime () 5 strptime () KEZERILE:

strftime strptime
Mk HRA 25 RS R RO AR | R R T 4 e A K dat et ime X4
IERBL | SBI v ESES
T date; datetime; t ime datetime
A strftime (format) strptime (date_string, format)

strftime () 0 strptime () Format Codes

PATRAIRIE R T 1989 B C ARifE pr 2R i ifas U, BN A RIE C KB P F- & _ B3 A
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ks 2X NG| [Elfi
%a i TAE H S . (D
Sun, Mon, ..., Sat
(en_US);
So, Mo, ..., Sa (de_DE)
$A AHAL ) I A H Y (1)
AR Sunday, Monday, ...,
Saturday (en_US);
Sonntag, Montag, ...,
Samstag (de_DE)
Sw PATREFRIEC R TAE | 0,1,...,6
H, Hdr0FRREMNH,
6 TR BN,
%d ), PAHEERIEE | 01,02, .., 31 ©)
R H By — R
%b MU H IS . (D
Jan, Feb, ..., Dec
(en_US);
Jan, Feb, ..., Dez
(de_DE)
$B AHAI H oy 4244 (1)
January, February, ...,
December (en_US);
Januar, Februar, ...,
Dezember (de_DE)
Sm #EE, PATEEREE | 01,02, .., 12 ©)
AR H G
5y #EJE, PATEEREER | 00,01, ..., 99 9
TN, AN AL AR
%Y THEFEG R | 0001, 0002, ..., 2013, | (2)
A - 2014, ..., 9998, 9999
$H PARNE g | 00,01, ..., 23 ©)
AR/ (24 /BB o
$1 PARNS S ik | 01,02, ..., 12 9
AR/ (12 /i)
sp AHIH) AM B PM (1, (3)
AM, PM (en_US);
am, pm (de_DE)
sM #EE, AT | 00,01, .., 59 ©)
ENIE i
%S #EJE, A% | 00,01, ..., 59 (CIN)]
ANOEL
$f PA - 335 1 %22 8 19 3% | 000000, 000001, 5)
B, ELEMANEE . 999999
%z UTC 1w # &, # | (=), +0000, -0400, | (6)
X & +HHMM[SS[. | #1030, +063415,
fEEEEE]] (AR | 030712.345216
i;@xﬁ%mﬂ%%?ﬁ
%7 B XA PR (AR5 | (55), UTC, GMT (6)
192 TR R 2 AR ) Chapter 8. #iEs#%)
%3 PARNE IR T %R | 001, 002, ..., 366 )
AP HIT S
%U PARNE R R R | 00,01, ..., 53 (N, )

S A N v e Ll T o 1
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NT IR, BAFET C89 FRHEARTR A HAL—LE 454 . X EESHHRXT T 1SO 8601 H A

B | EX I
4 fi&
%G | WA IEZ0F ISO 8601 4y, et o ki 1ISO B39] (5V) g | 0001, 0002, .., 2013, | (8)
AEAY 2014, ..., 9998, 9999
su | ATEEHIEE R ISO 8601 B H Iy S, Hi 1 FmE | 1,2,..,7
.
sV | PAT R R ISO 8601 ELHH, PAEMH—ENEEEIEE— | 01,02, ..., 53 (8),
Ko F01 s 1 H 4 HED. )

XL AT REARAE A -6 LE S strftime () HERCG M . 1SO 8601 443 F1 ISO 8601 E i+
ARG S LA B 518 MR, A strptime () BFHME AN SERE S 1 LAY 1SO 8601

AN 5|k ValueError,

Xof 52 B SRR LR (0 SR E AN -6 A 2257, IR Python 280 ITfE~F- 51 C Y strftime () B
B, MAFERF-G R 2R AR I . SR VRB -6 B SR s B ps NN 4R, 1520 strftime (3)
PEER

3.6 BUHTIMA: B8 T %G, $u fil 3V,

EARAT
MRS, d.strftime (fmt) BT time B time.strftime (fmt, d.timetuple()), {H
I EFTA R R ESCHF timetuple () Fik.

St Tdatetime.strptime () K, BRIMEHN 1900-01-01T00:00:00.000: {R{if RAEME R F458
g S S A A BREA (L R R B

ffiff] datetime.strptime (date_string, format) ZHT:

datetime (* (time.strptime (date_string, format) [0:6]))

PRAERS AP SR AR IR B K22 (AR E, B datetime. strptime P2 LHFHHLSH time.
strptime I E#.

X eime ¥g, F AL HEMESKAUE AR, Pt ime XEREA XL ARENTHAEA, W
TR 1900, 1A FIH FH N 1.

W T date w5, BE. 4y, EABEIORS ORISR R, B dare XA e . e i1
I, S AR 0.

A AR R, 0 24 i DX i AT 4R I JE v 7R Y Unicode B0 A% X P47 R AR B 7 20
BT HARTP-G . fERTE RIS A S A IS e JE A fr i, e A -4 I strftime JT]RE
5|k UnicodeError B HRBl—/ NS FAFE

fige:

(1) T A AR 224 1 DRI a8, PR e L R i (L 24 PR R T . 2B £ & AR s (3
1" month/day/year” 5”day/month/year”) , Ff FL# H 7] G845 6 I X Ik 5 5 07 4 & 0 ZRIA i % 20 R
Unicode “F4F (Bl f 47Xkl ja_Jp, WERAGISHKXATEEHN eucdP, STIS B, ut£-8 H1i
—ANs il locale.getlocale () AIH{E 24\ RIER & g SA% ) .

(2) strptime () JrikBERSMAATEEA (1, 99991 FEIEI A HYAEAT, {H < 1000 AY4E (b IR e 4 (%L

FIEE .

3.2 RS FEZHIMRAY, strftime () JERIRT >= 1900 f4E G

3.3 REEAR: JERMUA 3.2 W, strftime () A ¥ERFRT years >= 1000,
(3) Y strptime () HYE—REHAN, WERMA ST 15 KMHIT/ N, 2p $52 HEZmak /=B
4) Htime BHARRIR)Z, datetime BHASHFED.

4 f£ A datetime.strptime ('"Feb 29', '$b $d') BFSEEEE, N 1900 A2,

=
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S

(6)

(7
®)

9

[Ef#

8.2

M5 strptime () FE—REHEM, SO EZ— NN LN BIRTE. £ 2X CHx
TR R (HEMAE datetime XPRASCEL, HILERREATH).

XHFRIERRTS, %z and 52 MU SPFHN T
Xt AN B AR 0

%z utcoffset () &HFEH N tHAMM[SS [ £££££5) ) EXBFERFH, H a4 H UTC i 2%
B /NI A1 2 (S AR, MM R4 UTC 2500 8P R 1 2 (i EUS F47E , SS hEh
H UTC W22 (1R 2 S7 B8R 468, T ££££££ 25 H UTC I 22 RD 34311 6 17 500hS
TR . MW ZE RO £EEEEE TGN, 240 Z BBl £EE£EE A1 SS
ERE RS . BN, W utcoffset () 1&[A| timedelta (hours=-3, minutes=-30),
M) %z P47 1 -0330",

3.7 JRE A UTC 22 AN RR 6l — A 550 E .

3.7 RUESE: Lt 5z $544 strptime () JrUEEE, UTC (AT DAERT . SMAIRD-Z 6 H 55
B BN, " +01:00:00" KFREIREEN—/MHEIZENE. HoOb, BEHE 2 BEHIST ' +00:00"

$Z fE strftime () H, HIR tzname () 1R[] None N $7 &9 — s F45 a9 FEHABRE B
T sz SPREORENE, REUIC— D ERFER

strptime () {UEZHFEN 52 fA:
1. REGHLERAY XIS B AT PAE time . tzname HRATA{E
2. YRS H{E UTC A1 GMT

SRR IEAE H A AW (BN OST, UTC Ml GMT, {HATRERCAH EST. B45| K valueError
PR TLRLEL

3.2 Mo E: L3R sz $544 strptime () FYERT, ¥ — RGN Rldatet ime X5, 455
tzinfo FHX N— "t imezone SLH,

415 strptine () JrE— AN, 50 F1sw QUNTf ENURH FiEG (5v) mit5.

BT sU 2w, sV AUHTHAE strptime () ¥ P47 48 E E LR ISO 4Ry (56) Mt 5.
HREHFR 56l $Y 2 AR HAY .

MF strptime () FYE—REEHE, BISHEEMK 3d, $m, $H, $1, 3M, %S, $J, 3U, $W Al 3V H
AR . A% sy AESRAHIFIE.

zoneinfo --- IANA B X % 1%

3.9 BUHTIA.

zoneinfo BIHURAE PEP 615 (5w id B4R T AR I DX SE IR SRy TANA B DO R . 4% BEBRIA I
#, zoneinfo SAEN] RERITFLL T RGN XK AR ARG KEHEA AT, %R LR N
PyPI | #4E1) tzdata 55— fd.

hz%:

B

datetime it ime flldatetime KL, ZoneInfo 25kt N R EE A X SR AU .

{4 tzdata [y CPython #%.0oFF &35 43 DAIE 2 PyPT $2 LR DB 85— 4 o
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8.2.1 {#M ZoneInfo

ZoneInfo jgdatetime.tzinfo MG IERKMHIASLH, HEEELIWER. datetime. replace
FiES datetime. astimezone 5 tzinfo L KEE:

>>> from zoneinfo import ZoneInfo
>>> from datetime import datetime, timedelta

>>> dt = datetime (2020, 10, 31, 12, tzinfo=Zonelnfo ("America/Los_Angeles"))
>>> print (dt)
2020-10-31 12:00:00-07:00

>>> dt.tzname ()
'PDT'

PARET7 M F) FBIIRT RIS G T e H BN ElE 5 nT R e g h— 22 TR O T Ab B & I e ffe:

>>> dt_add = dt + timedelta (days=1)

>>> print (dt_add)
2020-11-01 12:00:00-08:00

>>> dt_add.tzname ()
'PST!

X B DGA SCRFAE PEP 495 | AT fold. TERT RSB0 [ B SR I 225540 (61 Q0 4 i 2 R i i
M), 24 £old=0 WP R 2 ATHYIZE, T2 fold=1 WG AR =5 UM 22, il

>>> dt = datetime (2020, 11, 1, 1, tzinfo=ZonelInfo("America/Los_Angeles"))
>>> print (dt)
2020-11-01 01:00:00-07:00

>>> print (dt.replace(fold=1))
2020-11-01 01:00:00-08:00

MRFTR B 75— I XA, fold REHR B N IE A A {H:

>>> from datetime import timezone
>>> LOS_ANGELES = ZoneInfo ("America/Los_Angeles™)
>>> dt_utc = datetime (2020, 11, 1, 8, tzinfo=timezone.utc)

>>> # Before the PDT -> PST transition
>>> print (dt_utc.astimezone (LOS_ANGELES))
2020-11-01 01:00:00-07:00

>>> # After the PDT —-> PST transition
>>> print ((dt_utc + timedelta (hours=1)) .astimezone (LOS_ANGELES))
2020-11-01 01:00:00-08:00

8.2.2 HIEE

zoneinfo FLHNH HEHE LIS DXECHE, T2 7 vT BB DL A R Ge s X E0d 22 55 PyPT _E 156 — 5 £
tzdata RN IXAE E.. FELERSGE, BEEA— g Windows REEWAIETEN, 1A T TANA B,
PR T BEARAIE SR BT XA LB G AR I H , HERRXT tzdata FREACHRT . W1AR RGEEHHAN tzdata
YWARTH, WA ZoneInfo WiRAHERES| % ZoneInfoNot FoundError,
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EEERIER
24 ZoneInfo (key) WM, WHERSEEAAET2PATH Frig M H K TR RILE key 193X, RIK
B2 AE tzdata €0 FPge R UCHC . B0A TR T 3E i = Fp oy 2Ok AL &

1. BRAM TZ2PATH Al it Hifth =X 48 2 By W 7E 20 i3 0 FEITHCE .

2. TZPATH W[H 7y E & MATHCE .

3. fEEATET, WREEAH reset_tzpath () BRECRIBIL.

MmiFHECE

ERINRY TZPATH G SUi X Ecs 12 )38 F A B 078 (Windows BRAN, RS EA B X ERR “@H” {7
B). TEPOSIX REGir, TliEsr A& MRS Z1%E Python [ & FI1E R Gy X EHa 11 & 008, Al fi] vl
DA 3 48 5 S PR BRI TZPATH (8 ILIK 2 configure AR ——with-tzpath) R4S BRIA
HIR B AR, %I 22— os. pathsep 7R FERFH

EAEE L, BEHSTEsysconfig.get_config_var () HPA TZPATH #FE L.

INRECE

YHIHATZPATH B (FES AR SR SEH  resec_tzpath () i}), zoneinfo WIHLRE i H#AEAR
H PYTHONTZPATH, WISRAS e & B R AR .

PYTHONTZPATH
X g Phos.pathsep MR, HAP A& 56 X B RIS . B b 40t A%
AR B AR 8. #E PYTHONTZPATH HH$5 % MIAHXT BE AT A 9l i, (B E A L T 24
F E RN B ARI AT MiZ SN2 & X5 CPython ¥§5| % TnvalidTzPathWarning, iHAtsL
AT B Z W AR DR A B2 5 | K

PR EAL ARG R GBI tzdata £, 15X E PYTHONTZPATH="",
BITHREE

TZ BRI TN ] reset_tzpath () RECRACE . WHEIFANBEBCNILEANE, AT ETREME
MR E R KB (SRR LD RGN IX) At R b 1 R A B

8.2.3 ZoneInfo 3

class zoneinfo.ZoneInfo (key)
— PR datetime. tzinfo 72K, BAR—DHTRE key FrigEny IANA B [X. X FH45E
A AT P SRR B P T AR R BB XS 45 (ER 0 —Fhral, WA key (Hifiid ZoneTnfo.
clear cache () 3EIRGAFRR, XPAT WS RS2 N ElH:

a ZonelInfo (
b ZoneInfo (
assert a is b

ey)

key
key)

key WAVOR FIADXT HO bR fEAL POSIX ARG IES, Hh Xt L—2gHI51H . RGN TAGE
RIS 5] K valueError,

MR A R EIVCE key SO, MXERFRFG] K ZoneInfoNot FoundError,
zoneInfo RHAWN MR EL:

classmethod ZoneInfo.from_f£ile (fobj, /, key=None)
BT — AR AT B SR g (B AN— A A B AT S 8@ — 1 io. Bytes 1O Xf
%) Wit ZoneInfo X, ANEIT EMIER, MRS LM MHxER.
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key WS WER X ZAFRME __str_ () Al _repr_ () i,
HH AR g B B X AN TR ET (B W pickling)

classmethod ZoneInfo.no_cache (key)
— G S SR EAr R GRS B FMESHRARL, ARG AR SR I — S R i
i A TE AT I B R I B Aod Y, EVE AT AR o 17 A A 7] A7 ORI ) R B

B 35 OO 5 LRt 2 it 9 R O 4

WeoRe (T IR TS 28] DAS DA A0 77 202 H a2 s X, RO TR E VRIS
KA E .

AT AR PA TR 9207 ik

classmethod ZoneInfo.clear_cache (¥, only_keys=None)
—AITE ZoneInfo K PRGN A, WRAEASEL, MM A S B 0O
SR T A T AR IR o] — ST S
WERAFF— MR R RO RIZS only_keys IBZ, MR LA HEENBIPMNEIF TR, &
% only_keys [HAEGAT A BN 5 S0 20

Bl JOR ] B BT RE 2 LA NS Y 7 B ) ZoneInfo # H I [A) % 52 1 1 3
X P AR B PN B 4 JRpRAS T R I RT RE 7 AR RS R 52 . A R AR E VR 75 K I A (8
ME-

MEHA—AE M
ZonelInfo.key

Koe—A R iEiatribute, EIRIMAEEHIERRH) key BIE, ZENA—A> TANA I X R 1 &4
i (B0 America/New_York, Europe/Paris B Asia/Tokyo).

XTFAEE key BSMRET XAFHER X, ZEMAERBON None,

fi(E): JRAERFIX S AE B R A A PR — R BB 0, (ER X S R AR R AR A
B DX ) BT R — 52 A2 1 1) i P 6 3 . CLDR (Unicode 3 i XIS A 170t 2) 2 281450 H vl 94
AR X LA AR g ] P AU ) AT R

FHBRT

MFEzoneInfo WG B str WHR B FAFHFRBINS MM ZoneInfo. key Bk (S W ZEMEX
R AR )

>>> zone = ZonelInfo("Pacific/Kwajalein")
>>> str (zone)
'Pacific/Kwajalein'

>>> dt = datetime (2020, 4, 1, 3, 15, tzinfo=zone)
>>> f"/dt.isoformat () [{dt.tzinfo /1"
'2020-04-01T03:15:00+12:00 [Pacific/Kwajalein]'

XFET MR E key WS FEXTSR, str KELRAFM repr (). ZoneInfo [ repr 2
HARSEHE L H BA—E RAEAR FRA R RFFRE ,, HERIEA S ZoneInfo H.
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HEFIIL

ZoneInfo XRITHIEITHN, MARTFIMCIA S ELS, I HET XA ZoneInfo X}
% (R4 T key HIUXS) NREHEFE .
ZonelInfo jCFFB/‘Jﬁ‘j‘JB&g%?HZ%WIﬁﬁK
1. ZoneInfo (key): Ml FAYEERIERS, SETH#FIL—14 ZoneInfo X%, 1MY4KF5Ik
B, SOP Pt RE ol ] A it as, PR & A5 A ] — B X 5| 2 2 [F—X1 5. filan,
R europe_berlin_pkl B2—PMEEET ZoneInfo ("Europe/Berlin™) ¥ @ EH1FEIE
FIFAFER, ARAT AT S B A R 89474

>>> a = ZoneInfo ("Europe/Berlin")

>>> b = pickle.loads (europe_berlin_pkl)
>>> a is b

True

2. ZoneInfo.no_cache (key): Ml S8t ZAFHI M 2SS, ZoneInfo XR WA HF5
b, (ESRFEHIERE, SOFFL AR S 58S ZAFHI G 2. WSR europe_berlin_pkl_nc
B MIF AT ZoneInfo.no_cache ("Europe/Berlin") W& SRR FAFH, IRATA
T IA T AT R

>>> a = ZonelInfo ("Europe/Berlin")

>>> b = pickle.loads (europe_berlin_pkl_nc)
>>> a is b

False

3. ZoneInfo.from_file (fobj, /, key=None): M3 &R, ZoneInfo ¥4 AfEETTE
BI5 RS . WA H PR EEAE  SCE R ZoneInfo, NWIHEFAMLATM 22688 5 &
SUFSMERE: BCE T I, B SRS NI/ 7 514

T AN 7 5 B R s B I DB AE P AL R SO A R ml i, ST AP ZAL R ST 51 AL EREE
AT AEAEXT AR B 51 W 7 Ko X8 TR AE LA AN [R] s DX B HiR A 9 3085 v 24 il B A7 1
ZzoneInfo WFFASLESE R A —2k.

8.24 FH¥

zoneinfo.available_timezones ()
R W TANA B X AR B DX B A A A An 67 3 W R 0 A S i 4R . BRI %
BRI 2 FFT TR
I bR B A AL HE T B DX BRI A 4G “RpIR” B KN T posix/ Ml right/ H3g TR X EL
posixrules BfX.,

Eor: R BOTRESATIT R SCE, BB N R AR 2SR5 A RO X ST
R EBHUT RO ER AT,

fE): XS AT AR XISNATF R I A P 0T 0 i) e R, I AR B2 i
CLDR (Unicode il ] XIS A7 fiff 128) 2 ZERARBUE I A 545 . 73§ Z [ ZoneInfo.
key HIAFEARPERLI .

zoneinfo.reset_tzpath (fo=None)

W B E BRI BRI (TZ2PATH) . UMAWSEOR AR, TZPATH SS9 N ERINE.

W reset_tzpath ffAffizoneInfo FAFRRL, HIMAEZFARMHHIEN FXE ZoneInfo
Fa xR R FHRE U i) TZPATH,

198 Chapter 8. #iE®



The Python Library Reference, (I 3.9.0

to JESMAUR M T4 Hi B os . Pat hiike il isequence SMARTFAFER, ENLAHRZ LR
o R AR SRR AR MRS 5| K valueError,

825 £2BF%TE

zoneinfo.TZPATH
— N FRE XA R NP8 - Sl i 1E ZoneInfo W, ##4 5 TZPATH H&E4H
BETEIE, I AR 58— SOk

TZPATH A] DA RS Xt iAe, AN EHIXT IR, ToIeE 2 i fe & .

zoneinfo.TZPATH 4§ M X R 0] GEME & X reset_tzpath () BRI A, PR b HERE 08
zoneinfo.TZPATH i A2 M zoneinfo § A TZPATH B{ 2} zoneinfo.TZPATH I{HLHA —
KA,

A RIEN R RBIEWELER, WS T 28R .

8.26 FES5ESE

exception zoneinfo.ZoneInfoNotFoundError
H—AzoneInfo MRMME I TERG HHA DN IEE R BT RMING| . EkKeyError f—

T
exception zoneinfo.InvalidTZPathWarning

24 PYTHONTZPATH F 5 M e i o84, Bl an—AHI X AR I 5 | % o

8.3 calendar --- H X FHFLEL

PACES:  Lib/calendar.py

AL L AR W] DA% B Unix cal REEMI H I, BT HE S5 H IAH KM S H k. BOAT
BUR, XS H RS E R K, BRI EG—K (GRBRRNEE) o BT RAME
Hsetfirstweekday () HEBEE— S —RNEWK 6) HEHEMEE K. THBEEENEEH
WM. TE2MHXEE, SWdatetime Fltime ik,

TERX AR 1 78 SR BRI SRR I T — AN AL B DT, BT A Py 1l 3 SRR R AN 7 e TEPR Y . X
5 Dershowitz il Reingold ()35 FHyETTE” W ETE 1AM E A H [J7 -- “proleptic Gregorian” H 71 & X AHAF
. ISO 8601 FRUEAFLE T 0 FMHEAFMr . O 4EFEATTHI 1 4F, -1 AEFRAI0HT 2 4F, KILZEHE.

class calendar.Calendar (firstweekday=0)
BlE—A~Calendar X4, firstweekday j2—AFH, MTHE—MME—K. 0 2EM— (B
fH), 6 Z2EMK.

Calendar WML T L] H TR H DTEGERS AL I vE . XA RAR G A PA T 20k
BRUE. XFMESS B R TE L

Calendar RRISHIA FoI I3k

iterweekdays ()
BRPl—ERE, EREHNE By . SRS E - MES firstweekday JRME
PE— %

itermonthdates (year, month)
R —AEAES, EREFBNE N year 4F month ] (1-12) B HIA . XAk A AR 0124 H # Fr
HHW (datetime.date %), HWEE TAHKER THBER— g H W,
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itermonthdays (year, month)
R IE =AM RS, ERANNAE S itermonthdates () FHUL, K year £ month 1 HY], {H
AZdatetime.date JoHIFRE . R EHH N2 H 48— KA H IR RE T AEY
HWH, BxRHRo.

itermonthdays2 (year, month)
WA —ANE R, BEREWNAE S itermonthdates () 2N year 5F month A ) H Y, {H
RZdatetime.date JE MRS . EARHRIICE DA HIFIAR BB B4R
A A T4 .«

itermonthdays3 (year, month)
Rl —AEREE, EREIIHNE S itermonthdates () FUH year 4 month ) H M, H
RZdatetime.date JEEMBRE . EAIFWICER—HE, H, HHBITH.

3.7 BT

itermonthdays4 (year, month)
R AR, RN E S icermonthdates () UK year 4F month A H A, H
ANZdatetime.date JEEIMIRM . ERIJITE N —AHE, A, HAREEHILOEE
ZH ) e
3.7 UETMA

monthdatescalendar (year, month)

R —NFORIEEFH MRS JAFFERE i datetime. date WRAUN.

monthdays2calendar (year, month)
R ] —A IR AR E AR H RS 53R B AMUER B R ECT AR L By s —
JuIcHl.
monthdayscalendar (year, month)
R W —AFIRAEEFE AR SR 51 - H I B 4.
yeardatescalendar (year, width=3)
AR ] ] A SRS A i AF H R . R (e — AR, PR Ay AT . d—
TS TiRZ width A~ H BAK 3). FPAWET 486 4, HRME 1-7 K. G—KMl
Hdatetime.date 34,

yeardays2calendar (year, width=3)
AR [l H] A R AL 46 8 4F H 98Ul (G veardatescalendar () 2. FSIRMITRRZ
H2R H B mgos ESU LB s e . AEX AR H T8 0.

yeardayscalendar (year, width=3)
IR A1) AR B 8 4F H 8 (S veardatescalendar () Kl). JHFRIITE 2
o HIWECE . AMEXTHH R 0.

class calendar.TextCalendar (firstweekday=0)

AT DASE X AN A Al A H
TextCalendar SEfIA VAT HYE:

formatmonth (theyear, themonth, w=0, [=0)
BBl ZATPAFRRFORIEEF AW H . w oA HIIRSERE, (BIRALRE H b . [
TR GRS T G gR sl set firstweekday () Jrikdg gy i
F— KWK,

prmonth (theyear, themonth, w=0, I=0)
H formatmonth () Jiik—HE, BIE—HABIHT.

formatyear (theyear, w=2, I=1, c=6, m=3)
Rl —DZATFRE, XANFRFERN— D m S H i WESE w, L Fil e 451308 H IS4,
JEWIATEC, IR ZRIRIRG . [FRE, DA_ESX Sk T A4 4R 8K set firstweekday () 4§
EM—RA— S —K . HIISE—E B a0 TS .

pryear (theyear, w=2,1=1, c=6, m=3)

Hrormatyear () JE—FE, RIE-—FERH.
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class calendar.HTMLCalendar (firstweekday=0)

AT DA XA 24 i HTML H 7

HTMLCalendar SEBIIA AR Hik:

formatmonth (theyear, themonth, withyear="True)
3R] —A HTML FEVE 382 H 0 H i o withyear “HEL, WA S A EEIL, BHNHE
RHAr

formatyear (theyear, width=3)
3R [ —A HTML FA& 13 B4R 000 H i o width (BRACH 3) Bl F e e — 175w A s .

formatyearpage (theyear, width=3, css= calendar.css’, encoding=None)
IR A —A~SEHER) HTML G AR A $8 € A0 H i width*(Bkikh 3) A TEH— T 279 A
i, *oss NEBHEXRMAT . WRAHEMZEEXFR, AT None o encoding
Sy TR g CERIAH RGBSR TS) «

HTMLCalendar AT @M, RATPAEZECETR H & LV H H e,

cssclasses
— AN I — B I R CSS class 713, ERINGIZRA
cssclasses = ["mon", "tue", "wed", "thu", "fri", "sat", "sun"]

A AT AR A E A

cssclasses = ["mon text-bold", "tue", "wed", "thu", "fri", "sat", "sun red

. HJ

FEEBMR, SIRNKELIR 7,

cssclass_noday

TAEH) CSS 24 EASHu RN H k4
3.7 WUHTIA.

cssclasses_weekday_ head

FATAREATH R A H A PR CSS K513k, BiAME S cssclasses M.
3.7 BT

cssclass_month_head

AUyt CSS 2% (B formatmonthname () ). BERHAMEN "month" .
3.7 BUHTMA.

cssclass_month

FA-HW AR CSS 26 (i formatmonth () ffif). BRIMEA "month" .
3.7 BT

cssclass_year

FLAEMYAE Y CSS 26 (H formatyear () {#iH). BRIMEN "year" .
3.7 WUHTA.

cssclass_year_head

FEHR) - F3 CSS 2K (Hformatyear () fifl). ERAMEN "year"” .
3.7 JUBTIMA.

TR, RS a4 B0 RS AR MM B (I cssclass_month
cssclass_noday), (AT DA 2K R KT R B4 TR A RFF, BN

"text-bold text-red"

TN H € X HTMLCalendar 7R
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class CustomHTMLCal (calendar.HTMLCalendar) :
cssclasses = [style + " text-nowrap" for style in
calendar.HTMLCalendar.cssclasses]
cssclass_month_head = "text-center month-head"
cssclass_month = "text-center month"
cssclass_year = "text-italic lead"

class calendar.LocaleTextCalendar (firstweekday=0, locale=None)
XNFETextCalendar W DATEMEREUT LB —MES AR, I Hig B A GBS IL 24
FRIERFEE SRS . R IGE SR A SRS, WA E H 0 TAEH A TA EAF R RE R

unicode 1% 1],

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 () il formatmonthname () J7 LI B2 dang 24 1 K I8 & 45 5
locale . T4 HIAY DI BB ARG I E, BIHENTA REFEL 4N .

MR A SCAS H I, X MR T AT k.
calendar.setfirstweekday (weekday)

WES— TG 0 RAREM—, 6 X/ EMKR). calendar i it T MONDAY, TUESDAY,
WEDNESDAY, THURSDAY, FRIDAY, SATURDAY Ml SUNDAY JL AN g M H. Hlan, 85

HEE— R EHIR

import calendar
calendar.setfirstweekday (calendar.SUNDAY)

calendar. firstweekday ()
IR [ 24 Fi i A I 28— R R
calendar.isleap (year)
s year ZEHAENER ] True , HWERFE False,
calendar.leapdays (yl, y2)
REIFESER y1 2 y2 (B yl fly2 ) Z[RIEEAERAES, oyl F 2 24540
1M PR A0 T B i — A T AR A
calendar .weekday (year, month, day)
REHAE (1970--..), A (1--12), HH (1--31) Z2EHIL (0 2EH—).
calendar .weekheader (n)
Rl —A GBI LN S 2403k . n 8@ EWLH SN FIFI0E .
calendar .monthrange (year, month)
RIFEE F I rTeE A s —RKE B LA H i R4
calendar .monthcalendar (year, month)

RIIFRR—AH W H . AR AN HFIREIIR . BRMAE—I6, &
JEffiffl set firstweekday () AR E .

calendar .prmonth (theyear, themonth, w=0, [=0)

eIt month () REA—AH I H .

calendar .month (theyear, themonth, w=0, [=0)
il Text Calendar KM formatmonth () PAZATEAFERIEZGR I H 43 H Jj .

calendar.precal (year, w=0, [=0, c=6, m=3)

T calendar () iR BIEEAER H T .
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calendar.calendar (year, w=2, =1, c=6, m=3)

f#iJfl Text Calendar ) formatyear () REEEAER 3 FK) H P AZ AT FAFERIRIE

calendar.timegm (fuple)
— A RARAR G R, B2 IR A B AN ime B P ) gme ime () PR IR 1]
F IR EAH B Unix W8, BUE 1970 4R IR 114, POSIX %ifh. Sibr b, time.gmtime ()
Mt imegm () @A MAH Y

calendar B8 AR BRI 1k

calendar.day_name

TE 2 HIE 5 T 2R B LR EAL

calendar.day_abbr
TE2 H TR & B T 2om B La 5 1% .
calendar.month_name
AE Y HITH E I 2R — 4P A . XA —HMAS N T AEE RG], A BRI RN

B oo 2 S

13 H month_name[0] E£EFMHEH.

calendar .month_abbr

E%ﬁﬁiﬁ%‘%f“T%@TH PRI B EH . XEIE—HWH S 1 EE e, AV ERRKERN 13
H month_abbr[0] BZF4FE.

hz%:
Bithdatetime i H AR E$EAL 5 € 1 me BHABITH BER T R X S .
itk time Ji$)Z M R]AH 3¢ RN

8.4 collections - REEBFIEIRE

JEaERS:  Lib/collections/__init__.py

BB B T LB AR R LG, HI A Python —fRIFVA 28R, Bllldice . 1ist | set
HMtuple,

namedtuple () | A — (B ALHEA 4571 tuple FXHE) o

deque —(ESLL list [P 25 4%, nl AR AEBE R I A e B 3R .
ChainMap — {15 dict f3EE], I PRIEIZ M mapping f# 57 B view .
Counter dict E‘J%ﬁ,ﬁ:, FH AT ] hash P 4-n0 850 &

Orderedpict | dict ) THEE], EracEW A ARINES .
defaultdict | dict {FFAE], FEEATEAE dict 7 HPIRE G —(HEIE Rt

UserDict i{f%??ﬁXd‘%, ﬁ{%??ﬁ%%’éﬁﬁ
UserList EEIPAEE AP E S

UserString EERRIENE Ve R

Deprecated since version 3.3, will be removed in version 3.10: BV 2 2240 % A £ B8 F collections.abc fi
Peo T ORFER T M, EATE Python 3.9 JUAEX MEIH P AR AEAE
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8.4.1 CchainMap objects

3.3 OB

—ANChainMap BN T HFZMWSHREREER R, XA M — BT B, Bl
BT IAMZ KR update () BRMRZ .

XANRAT A TR E AR IS, I AR ALY I LA
class collections.ChainMap (*maps)

—NChainMap $F 2 AT ILEEE HAMBUF AL G &, QA n SO oL . ARl
maps YARE , AR BN T, X SErEE R A U

JRZ W PAFAEAE— DI R . XFNFRIRATF, ATDATE L maps JRIEAIFIE R oA HAb)

WRAMCERGS, B2 MEpEkE. ARRE, 5, SOIMER RS — .
—AChainMap WL 5| A IRZBGT. BTEA, WEOR—ANRIZBUN R T, XL B

Fl|chainMap .

SCRFIRA N P 55 S8 —> maps J&TE (attribute), — M7 ETRSCH T4 (method),
—MFBCENTE WU R (property):

maps
AT DA I 2. AP BRI — S R BRI — YR R IR 4L . R
AEGAERE, ATRARB . P FER DS — BT,

new_child (m=None)
RPl—ASF ChainMap 28, AT —AFIF (map), 5 TATFRIE 24 1 55 091 1) 4B (map) .
QR m WedE e, BRSO RSB, SR A R B om, GRECA SR E, wiin b
— AT, XHERTE— donew_child () AN T ChainMap ({}, *d.maps) . iX
NER TR B30, AU SR
3.4 JRESE: ININT m WIS

parents
JEPEIR [ —ANF) Cha i nMap 435 BT A W24 BT S BRI, R T 55—~ iXFER] DAZEIR R Tt
BBk as 85— AT o (58 FH 1937 5t A A Enested scopes ik EAE R nonlocal 4. i
WA DAL N B R B super () » — d.parents 5] HZHT ChainMap (*d.maps[1:])

R, —AChainMap () BRI R 81 4140 B IO S A B 22 14

>>> baseline = {'music': 'bach', 'art': 'rembrandt'}
>>> adjustments = {'art': 'van gogh', 'opera': 'carmen'}
>>> list (ChainMap (adjustments, baseline))

['music', 'art', 'opera']

REGH T Hdict . update () FWHFFSIHFERIN , MSa— BT

>>> combined = baseline.copy ()
>>> combined.update (adjustments)
>>> list (combined)

['music', 'art', 'opera']

3.9 HUEEAE: B TR | A | = BEAF SR, AR ULH] L PEP 584,
W%
» MultiContext class 7£ Enthought CodeTools package 7 37 57 5 WL 5 it 126 70

* Django [#J Context class B2 HiSz . &M _EF SCH push Fil pop FePEHIEI T new_child () J7
Yparents Jghk.

+ Nested Context recipe Hft T AEAAT A — MBS M7 AL IS O FET,
o —AS BT R Chainmap.

204 Chapter 8. #iE®


https://www.python.org/dev/peps/pep-0584
https://github.com/enthought/codetools/blob/4.0.0/codetools/contexts/multi_context.py
https://github.com/enthought/codetools
https://github.com/django/django/blob/master/django/template/context.py
https://code.activestate.com/recipes/577434/
https://code.activestate.com/recipes/305268/

The Python Library Reference, &[F] 3.9.0

ChainMap Il FF1%57%

XL T A B
148l Python Py lookup 47 {5+

import builtins
pylookup = ChainMap (locals (), globals (), vars(builtins))

PR E R e TSR T A &, LT EOAMER BT

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 is not None}

combined = ChainMap (command_line_args, os.environ, defaults)
print (combined['color'])
print (combined['user'])

M ChainMap FEHRE LR 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'"'"] =1 # Set value 1in current context

dl'x"] # Get first key in the chain of contexts

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

d.items () # All nested items

dict (d) # Flatten into a regular dictionary

ChainMap JEHHHEEP RIS — WL, 5 lookup SR RBEAEE, SR, WIRFERESHMER, ©AT
PMR A5 il S— A>T IR L 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:

mappinglkey] = value
return
self.maps([0] [key] = value

def _ delitem__ (self, key):
for mapping in self.maps:
if key in mapping:
del mappinglkey]
return
raise KeyError (key)

(Faksn
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(R L —5)

>>> 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'})

8.4.2 Counter ¥j¥

e (i W&y P ERFS U U ) A Uk

>>> # 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]
— M Counter jg—Adict TR, MTIHEOTHAXR. B2—MEE, TTRETIE (key) —
FEERE, ST PROE R (. +FCT AR AE AT R ?ﬁ 0 A%, Counter I RIL
155 YY) bags B, multisets.

PRt TR AT M iterable BUZHHAN) mapping (or counter) FJ4H1L .

>>> ¢ = 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 ) {4 ¥ A — 8 5 B B4 6 A 10, [ T 38 3] Counter 1 [EIA7 B {5 IF & [0 {3 51 % 0 Bt
freyError BB,

>>> ¢ = Counter(['eggs', 'ham'])

>>> c['bacon'] # count of a missing element is.
—Zero

0

A FH R E 0 [EVA & B 1E counter PEIRREMICE, M del AERITH.

>>> c['sausage'] = 0 # counter entry with a zero count
>>> del c|['sausage'] # del actually removes the entry
3.1 OB

3.7 MUESE: fENdict T2, Counter K TiC BB AT HITIEE. Counter 3 3 f 75124
FF R RE SRR o S5R S e BN e B BT A0 B R HE Y, SR 5 P AR s WA A i
(9 B TE]HE Y o

B 7L RSN, Counter PIPHERANSCIR = (R 515 -
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elements ()

R[] — AR, HAP A ORI A BT RE T IR E . JOR S B U B I 3R [
IR —ATCRBITRE N T —, elements () HRBWE.

>>> ¢ = Counter (a=4, b=2, c=0, d=-2)
>>> sorted(c.elements())
[la', lal, lal, lal, lbl, lbl]

most_common ( [n ] )

R AN, HAR A n A WAL R S BUREL, $H AR th @ BIMRHET . W02 n
BMEECN None, most_common () FRR ¥ iy A LR THEUEM AR TR K
H BRI -

>>> Counter ('abracadabra') .most_common (3)
[(ta', 5), ('b', 2), ('r', 2)]

subtract ( [iterable-or-mapping ] )

M % Kt Lok sk g3t 2R A ICE . Bdict . update () (BRI E, TSR, %AM®
AR AR 0 Bl 4.

>>> ¢ = Counter (a=4, b=2, c=0, d=-2)

>>> d = Counter (a=1, b=2, c=3, d=4)

>>> c.subtract (d)

>>> ¢

Counter({'a': 3, 'b': 0, 'c': -3, 'd': -6})
3.2 fCHTA.

T FUTTEARH T Counter X5, B TP I TAED G UL AR

fromkeys (iterable)

XN EBALECounter FELH,

update ( [itemble-or-mapping ] )

M ERAT ZITROTR I T —A> skt 2y & (SO TEES IS Rdict. update () {HR22M
B, TARE. TSk, R R RIFIILER, AR (key, value) X

Counter X4 H FH 25

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 ILANECEEAE, ATAGS B counter X4, DA multisets (GHELgs R T 0 (97T ) . INFIE, 45
A, i EECE A TR AR T AL SRR AR BIAH N R s N R R A . B AR AR
A A2 A S BT, HR i 2 B gs A Bl /N TR

>>> ¢ = Counter (a=3, b=1)

>>> d = Counter (a=1, b=2)

>>> ¢ + d # add two counters together: cl[x] + d[x]
Counter({'a': 4, 'b': 3})

>>> ¢ - d # subtract (keeping only positive counts)
Counter ({'a': 2})

>>> ¢ & d # Iintersection: min(c[x], d[x])

Counter({'a': 1, 'b': 1})

>>> C

d # union: max(c[x], d[x])

Counter({'a': 3, 'b': 2})
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FRE AN (—TCHRfERF) B S TR B .

>>> ¢ = Counter (a=2, b=-4)
>>> +c
Counter ({'a': 2})

>>>

-C

Counter ({'b': 4})

3.3 OB R0 T X JCh, — JCIRI AL B A B S

flE): RS RO T RIBIBATIERTHEON R ER, ANOAEFUEHER s HA A Oy
THWNX LB, X T B INE B AR .

Counter JE@—FMBY T, ARFIEAE. (EHTHRIEL (AIREER b =T AFF AL HoAth
{H.

most_common () J5¥EFEAE T BHE P HIRHEF .

JFHARAEAN c (key] += 1, (ERBUAFEEFFMAN . FrUAEL, /NG ARSI T AR,
AT A H . XAk update () Flsubtract () B AT H B LSRR 7800 0.

Multiset 22 456577 ¥k FONIEME RS DL it S A AT DA S8 0, (H R T BOh IERY . %
ARG, AR(EBITF LSRRI, B R A

elements () FEERIFEEOTEL. 2B 0 FTETE.

hs%:
* Bag class 7F Smalltalk
» Wikipedia 4% Multisets.
o C++ multisets ZFEMBI T

AP EMEZ £ A& M, 2% Knuth, Donald. The Art of Computer Programming Volume II, Section 4.6.3,
Exercise 19 ,

B EBBRMESG CERMETAANMNZESEG FZ Fitertools.

combinations_with_replacement ()

’map(Counter, combinations_with_replacement ('ABC', 2)) # —-—> AA AB AC BB BC CC

8.4.3 deque &

class collections.deque ([iterable[, maxlen] ] )

R[] —ASF R BAS TS, MZEBIGRIGRE (¥ append () , M iterable  (3EARXT4) Bidibl
B QR iterable WAHTRE , FBAIIHZS

Deque BAF 2 AR ELE queue BAFAE K (& 52 “deck”,” double-ended queue” [#Jf#jFK). Deque 3
ﬁ“%ﬁfﬁé . PFERAA N (append) FI3H (pop), M PSERER W] DA, AN T7 [l A KRBT 2 O(1)
SRR,

B 1 st MR W LREERIEAE, Nidix B T8 KEAER pop (0) fil insert (0, v) HFFHS.
TATEIE Om) NAFRE SR EAE, AR 2 EdE A0 K/ NI E .

AR maxlen A $5 0 8L & None , deques M DAMGK EMERKE. B, deque FFRE 245 & fek
K. —HRRERK R deque W T, 2B UMARL, [FEEECE M 5 —imsi it . BRAE K deque
FEMEZEALL Unix filter tail MTIEE. EIEEEN] DU 518 B i A2 e A A bt 1% 21

W] BAS (deque) XF 5 SCREPAT 7

append (x)
W x B4 g o
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appendleft (x)
asm x 2 Ak

clear ()

BRI IR, RN 0.

copy ()
B — I,

3.5 BUFTIA.

count (x)

T deque FICEET x I
3.2 U A

extend (iferable)

P deque A, SIS iterable ZRHHICER

extendleft (iterable)
P deque 7N, JEIS TSN iterable ZALHIICER . YEE, ZUNINET, FE45RH iterable 24§
e I R S SRS I

index (x[, start[, stop] ])
R[] x 7E deque NI E (TERD start 2 )5, &5 stop 2 0i) . IRBIFH—ASVCECIR, QSRR
@U]ﬂu%[ﬁ\/al ueError,

3.5 BUFTIA.

insert (i, x)

FEAVE (A X .
MR A2 FEA R deque HE K maxlen 1935, ¥i5| & —~IndexError,
3.5 BUHTIA.

pop ()
AFH Hak [l —I0 %, deque i MIHR—A . WR A ICEIIE, B9 K —A> IndexError,

popleft ()
253t Hak o —4Je% , deque SR ZEfIAYAR—A. AREA TR, W5 %k IndexError,

remove (value)

MR BN A value, IR TG & valueError,

reverse ()

R deque Wi FFHES . iz [F] None .
32 GHTA.

rotate (n=1)

WARRE S n 22, AR n UKL, LI ZE0R R

WA deque NEZER, MATEAEE—LEN T d. appendleft (d.pop () , MZAEH—
ST d.append (d.popleft ()) .

Deque X G FIFESR AL 17— R ik

maxlen
Deque i KRS, Q2R FRE 11552 None .
3.1 JUETIMA.

M T DA B BEAE, deque iR 3 0. B fF. len(d). reversed(d). copy.copy(d). copy.
deepcopy (d) . AR MZE AT in DA TFR5IAGIE a0l i NTE%E. Rl UiREMR
SR Z FEY R O {HAE HE &K 2 O(n). TNk BEdLTT I, ek 235 .

Deque MRAS 3.5 A2 __add__ (), _mul__ (), fl_imul__ () .
vk
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>>> 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('3j") # 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(['f', 'g', 'h', 'i', '3'])

>>> d.pop () # return and remove the rightmost item
ljl

>>> d.popleft () # return and remove the leftmost item
Ve

>>> list (d) # list the contents of the deque
['g", 'h', 'i']

>>> d[0] # peek at leftmost item

lgl

>>> d[-1] # peek at rightmost item

lil

>>> list (reversed(d)) # list the contents of a deque in reverse
['i', 'h', 'g'l

>>> 'h' in d # search the deque

True

>>> d.extend('Jk1l") # add multiple elements at once

>>> d

deque(['g', 'h', 'i', 'j5', 'k', '1'])

>>> d.rotate (1) # right rotation

>>> d

deque(['l', 'g', 'h', 'i', '3', 'k'])

>>> d.rotate (1) # left rotation

>>> d

deque(['g', 'h', 'i', '3', 'k', '1'])

>>> deque (reversed(d)) # make a new deque in reverse order
deque(['l', 'k', '3', 'i', 'h', 'g'l)

>>> 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)
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deque Fi%

AR T deque BRIV
B deque B2 T %4l Unix tail iiEnfe

def tail (filename, n=10):
'Return the last n lines of a file'
with open(filename) as f:
return deque (f, n)

7 — AR — IR ICR A, i WA A INAI A 212056

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

— A B A AT AL AE deque AR E AR SEIL . MY BT A AR A2 E O BB FF 217 (vield).
IR ERAHHFETE SR, Wiillpopleft () FHMXFIPREE: BN, Wil rotate () FFEBBIBAS]
AR

def roundrobin (*iterables) :

"roundrobin ('ABC', 'D', 'EF') -—-> ADE B F C"
iterators = deque(map(iter, iterables))
while iterators:

try:

while True:
yield next (iterators([0])
iterators.rotate (-1)
except Stoplteration:
# Remove an exhausted iterator.
iterators.popleft ()

rotate () FEFREE T Mo Aok deque Y R AR . fil4n, —A~2lf) Python del d[n] SEELAO
T rotate () REMEHBHITE

def delete_nth(d, n):
d.rotate (—n)
d.popleft ()
d.rotate (n)

B deque Yk, HH—ANEUUM T, MHrotate () RrHRTEREN ALl Widpoplert () B
E#W%H (entries), iliitextend () WHIIZH , SR rotate, XA~ 7 AT A/ MU SL Bl &
R ERAE, 10 dup, drop, swap, over, pick, rot, fl roll ,
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8.4.4 defaultdict &R

class collections.defaultdict ([defaultjactory[, ] ])
RSP IR G, defaultdict RNEdict REYTHR, TEE T —DIEIHRmM
TGRS HARRIIRE S dict JSME], HAAATHEE B .

AMG G H Ndefault_ractory WML, WIS, H—DSENT MizEIERHIRE,
BOAK None. FrAHAUSEL (BHERETSH) MY T L@ aice Mt REL.

defaultdict MR T FbrfEdict BRI, BSCRFA N A

__missing__ (key)

M¥default_factory J&M N None, WA TESWH KeyError B4, M S4 key.

WntRdefault_factory Ay None, WESH (AHFSHH) WK key AN,
EAMEA key 12— EXT PR AEI T4, IR AT TR B R [

MR M default_factory Wl TR, XMFEEEASIMNINZ i

FEICRR B TR AERT, ATk idice Wi __getitem () JiATAM. JLIRAT LR
B TR T 50, #a __getitem () fZid.

WE, _missing () R&EPE__getitem () PASMYHAMITETH . BWRE get O 21
IE & dict BRFEIR ] None, TiIAR{ifldefault_factory,

defaultdict X5 ZLHEPAF B4R &
default_factory

AEPEd__missing () PRV . WERMGEXT R TE DS, WAREESH
PHEA ISR, WA — S8, WAJEE N None.

3.9 MRS SN T A () SEH (1=) 125847, MK L PEP 584,

defaultdict f§]F

M 1ist fEyderault_factory, fRARNAMARF (BE-(EXTALSNY) FPoliesic (BE-5I1R4A8) it

>>> s = [('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]1), ('red', [1]), ('yellow', [1, 31)]

LA UGB I, ERRAE T, LA ASieI#%gH, MM default_factory Jrik,
R~ List, 1ist.append () FAERIERIXAPHIRE. SPRIFIOREE, Bk #
fE, list.append () #SIM%—MABIFIES . IMHBILEWNEN T hdict . setdefault () FHRE
iy B4

>>> d = {}
>>> for k, v in s:
d.setdefault (k, []).append(v)

>>> sorted(d.items ())
[("blue', [2, 4]1), ('red', [1]), ('yellow', [1, 31)]

KB default_factory Fint, {fidefaultdict JFE (EMUEAMIES A bag 5 multiset ) :

>>> s = 'mississippi’
>>> d = defaultdict (int)
>>> for k in s:

d[k] += 1

(R gkzh)
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(R L —5)

>>> sorted(d.items ())
[¢ra'y, 4), ('m', 1), ('p'y 2), ('s', 4)]

B AFREF UGB R, BEREWERN, Wdefault factory KA int () RARM—EEEL O MEHER
WINE. JEZE B B SR P R TR

BRI Nt () BUZIRIE O, SR FRR AV RRIR IOl — NS PRA R G R T {4 2 B lambda pR &L, WTDASE
PAEfrERE CRAZ0):

>>> def constant_factory(value):
.. return lambda: value
>>> d = defaultdict (constant_factory('<missing>"))

>>> d.update (name='John', action='ran')
>>> ! to L e

'John ran to <missing>'

W default_factory Nset ffidefaultdict T 7 set F£A:

>>> s
>>> d

[("red', 1), ('blue', 2), ('red', 3), ('blue', 4), ('red', 1), ('blue', 4)]
defaultdict (set)

>>> for k, v in s:

d[k].add(v)

>>> sorted(d.items ())
[("blue', {2, 4}), ('red', {1, 3})]

8.4.5 namedtuple () HBZTTHMN I HE

A2 TCAHIR T RS — 3 X, PR A 5 SO BT A TR @ e, IFusin T it

HFARBUEIIRE T, B R G W2 T A .

collections.namedtuple (typename, field_names, *, rename=False, defaults=None, module=None)
BBl =TT T2, 28 typename o SXASFI M TAIEIETCHPXS, T AE B 44
KARBUBYEE, AR T DAE T 2R [ FERRIUE. TG R SRR CRATIFB4)
TN _repr__ () Jr¥k, PAname=value #&3H] TICAH M.

field_names jg—ME [ ‘x’ , y’ 1 —REITFRFERFS . FA) field_names W] PAJe— D UETATE,
MZEABEE S ITeR S, i 'x v 8 'k, v

FEATA L) Python ARiRAFES AT DMER FB 4, BT FRILIF LR Ee . AR RAF i 8, 305,
TRIZHAR, HEFEAREE TR FRL, JiMRGER X keyword WA class, for, return,
global, pass, B raise .

T rename NE., TR TFBRA S HEEREIIES. I ['abc', 'def', 'ghi', 'abc']
Bl ['abe', '_1', 'ghi', '_3'], JHERXHEA def MIEKE FEI4 abe

defaults T DAk None i J2— M ERINE Witerable o N5~ BRIA IS0 251 B LAt 35 A RO 1) 33
R, defaults §Y A B S AHM S WA (=, 'y, "z ] FMIEBGAME (1,
2) , Mo x PSHgE—NSEE, v BOME L, 2 B0AE 2 .

MR module (647 7€ L, i TCHY __module  JEMEAEMAIE .

4 LS BIBA T, FrPAVENTEE R, IF H5 /N

To support pickling, the named tuple class should be assigned to a variable that matches typename.
3.1 R SE: USIN TR rename B SZHF o

3.6 fiUEE 54 verbose Fll rename ZEU AL IR F 4t 5 A

3.6 iR E A IRIN T module 55

3.7 iRE S 5[5 T verbose TE S _source JgIE.
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3.7 WUE S VRN T defaults Z8(A1 _field_defaults gk,

>>> # Basic example

>>> Point = namedtuple('Point', ['x', 'y'])

>>> p = Point (11, y=22) # instantiate with positional or keyword arguments
>>> pl[0] + p[l] # indexable like the plain tuple (11, 22)

33

>>> x, y = p # unpack like a regular tuple

>>> X, y

(11, 22)

>>> p.x + p.y # fields also accessible by name

33

>>> p # readable __repr.___ with a name=value style

Point (x=11, y=22)

i CAUCHA T {Ecsv sqlite3 BIBRIR ) LA

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)

B TR Y, ansh JCHIE LR =N Y E R A @ . A T B IR A hEE . AR
DA RIZRTTIG .
classmethod somenamedtuple._make (iferable)

RITENAFAE 7 51 SR AL BB SRS

>>> t = [11, 22]
>>> Point._make (t)
Point (x=11, y=22)

somenamedtuple._asdict ()

R A dice , ERFT B PR EAT R {E :

>>> p = Point (x=11, y=22)
>>> p._asdict ()
{'x'": 11, 'y': 22}

3.1 jREESE: IR—OrderedDict MANEdict »

3.8 R S R AN ldict AR Orderedpict, [H2AH Python 3.7 i, # M7 4%
WA . R EorderedDict MBAMEIE, 77 D J7 582 R 45 R e i o 7 20 28 3

OrderedDict (nt._asdict ()).

somenamedtuple._replace (**kwargs)

AR [N a2 JCALSE B, H R RO BT (L

>>> 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—tim now—{))
+H SHP Hhe-—Hov

7 QS
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(R L —5)
[ |

somenamedtuple._£fields

FAFEROCAS N T B4 . T REAN A ST B fiv g JeA 2.

>>> p._fields # view the field names
v')

('X', Al
>>> 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)

somenamedtuple._field_defaults

e SR e US IEIENIER

>>> Account = namedtuple('Account', ['type', 'balance']l, defaults=[0])
>>> Account._field_defaults

{'"balance': 0}

>>> Account ('premium')

Account (type="premium', balance=0)

BORBUX AN FIIOME, (il getacer () il

>>> getattr(p, 'x'")
11

it — By e, A R R EERF (Urid 4N tut-unpacking-arguments):

>> d = {'x': 11, 'y': 22}
>>> Point (**d)
Point (x=11, y=22)

PIo—A~fin 43 Jedld— AN IE R Python 28, B DAMRA Sy iidad T2 el hfig. X B2 anfarafs i — it
SRR E Tk A T EAR 2K

>>> class Point (namedtuple ('Point’', ['x', 'yv'])):
__slots__ = ()
@property
def hypot (self):
return (self.x ** 2 + self.y ** 2) ** 0.5
def _ str_ (self):
R return 'Point: x= y= hypot= ' % (self.x, self.y, self.
—hypot)

>>> for p in Point (3, 4), Point (14, 5/7):
Ce. print (p)

Point: x= 3.000 vy= 4.000 hypot= 5.000
Point: x=14.000 vy= 0.714 hypot=14.018

TR TRBCE __slots_ y—Aasycdl. B IR E S B MR TR N FETT A -
TRACS T AR B 1 4 P I Joslry o W 2Yilad fields BIE— N ar 4 u4lR B E:

>>> Point3D = namedtuple('Point3D', Point._fields + ('z',))

SR FAFER AT AE GE X, Gl B SS __doc_ T

>>> Book = namedtuple('Book', ['id', 'title', 'authors'])
>>> Book. doc_ += ': Hardcover book in active collection'
>>> Book.id. doc_ = '"13-digit ISBN'

(T IU7EED
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(R L —5)

>>> Book.title. doc__ = 'Title of first printing’
>>> Book.authors.__doc__ = 'List of authors sorted by last name'

3.5 JRCE S SR FAF R B AT S .
hz%:

« WS Htyping. NamedTuple , MAARBUA A TTAMIEAIRIG I K. EEM class XF
BT AR

class Component (NamedTuple) :
part_number: int
weight: float
description: Optional[str] = None

o AFUAFINRBEM TSRS, % types. simpleNanespace () ,

* dataclasses BHURHL T — MG — L8R %, HIT B ShRF AL R RRIR T TR TN P SRy
R,

8.4.6 OrderedDict HW&,

A MG A SR, (B — S SRR BN RE. TN E R aict JORMT TICE
AGFFEEESS (76 Python 3.7 FRRAIE TIXFIHIATH ), EMEBARAELT .

—5aict PRI
o WHLR i ot BB N ARFERK BT R BB AT U
* OrderedDict BYEKEFHFHAM . SRR, BACHEEAE B R IER TR ICER .

« By, orderedpict MDA ot B UM AL PR S0 B HTHE PR . 3k HGE TR BRSO
il (FIAnFE LRU cache H1).

o XfForderedbict , FSHAERA VCECINT o

* OrderedDict i popitem () JEAARFEMES . B2 —MIESHOREE RN TE.
* OrderedDict K — move_to_end () Ik, AILAGRHIFITTRIEZ UL .

e Python 3.8 2 {ij, dict /b _ reversed_ () F¥.

class collections.OrderedDict ([items] )
R —Adict FRIEH, BRA LT T EHHS T HMF 7%,
3.1 BGHTMA.
popitem (last=True)

I pop tem () FrERBRIERI— (key, value) BEEXT . WIS last (4 EL, MK LIFO
S HH 032 I BT, 75 W% FIFO (firstein, first-out) SEES H P42 ] B

move_to_end (key, last=True)
IR key B s B4 77 B AE—di . Q2R last HEAE (BRIN) WK CRBEARE; W28 last
HBAENFTCRRE BTk AR key NFAEN &k KeyError:

>>> d = OrderedDict.fromkeys ('abcde')
>>> d.move_to_end('b")

>>> '' . join(d.keys())

'acdeb'

>>> d.move_to_end('b', last=False)
>>> ''" join(d.keys())

'bacde’
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Tl H IR TTIA A I 75 AMRIE T PR U SR, liid reversed () o

OrderedDict 2 [A) /A FEEE M2 )P EUR) , SEHN 1ist (odl.items () ) ==1list (od2.items ())
o OrderedDict XHRMHEMFI Mapping AR, &7 SUER 7K. X fRifForderedbict
B ATy B nT DA I A3 P

3.5 ilE4#: OrderedDict HM (item), #E (key) FI{H (value) ALIE BIYE L FRwi s, i reversed()

o

3.6 Ji B PEP 468 ¢ K S IH S BN I PR I , il id (% a4 Orde redDict MR MIE I update ()
Jiike
3.9 WUHEAE: W T A (D) SEH (1=) BEAF, MKW PEP 584,

OrderedDict #§|FF1H%

BIEHC A & B ANT A FF AR R ., QU AH BEIAEE, WG A Bk
HBEKRE:

class LastUpdatedOrderedDict (OrderedDict) :
'Store items in the order the keys were last added’'

def _ _setitem__ (self, key, value):
super () .__setitem__ (key, value)
self.move_to_end(key)

—A~OrderedDict ¥fF LM functools. 1ru_cache () 2R HF H:

class LRU (OrderedDict) :
'Limit size, evicting the least recently looked-up key when full'

def _ _init__ (self, maxsize=128, /, *args, **kwds):
self.maxsize = maxsize
super().__init__ (*args, **kwds)

def _ _getitem__ (self, key):
value = super().__getitem__ (key)
self.move_to_end(key)
return value

def __setitem__ (self, key, value):
if key in self:
self.move_to_end(key)

super () .__setitem__ (key, value)
if len(self) > self.maxsize:
oldest = next (iter (self))

del selfloldest]

8.4.7 UserDict W&

UserDict JE@HMEFHXTRIIMIEE . XX R RO H H HEAQ@# dict BRI
A, EAFALBEAORELR S, BRI R ] DU B R 517 .
class collections.UserDict ([initialdata])
B — s . XA LB NE R — AN BRI, AIPAE UserDict SLHIR data JRHAF
Bo WML T initialdata {f, data SRR EINE TE—A nitaldata 1195|280
AN HA &
UserDict SEBIFEHE T PR B AT 7 MR SRk

data
—NESEFM, TR UserDict RINNE .
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