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CHAPTER 1

"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 BRI SR8 - AT import {E4ME T DAZE T4 Python RS H G AN 4. A —
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
?iﬁﬂﬂﬁﬁﬁ%%i%ﬁﬁiﬁﬂ%;Eﬁ%ﬁﬂ%ﬂ%%ﬁﬂﬂ%%ﬁmNﬁ%T%E%ﬁﬁﬁ
AT

g%?%%WﬁWV%m?ﬁﬁiﬁ%%ﬁm%&ﬁ\ﬁ%%ﬂﬁﬁﬁ,%E%ﬁ%ﬁ%ﬁﬁﬁ%ﬁ%
Pl .

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 3 E—PI/NTY . TCIRARAEALEREI DU
FIEEARTFNY, RV N 532 X BT, BT WA BRSO GE P i B A

AR !

1.1 W HIYETERE
o WAL “TTYE: Unix® FRE, BRI BCER LT Unix G (HBOF R BRIEH A
TR RS

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




The Python Library Reference, %1 3.9.13

4 Chapter 1. #itik



CHAPTER 2

REREER i

Python fiffds W TR Z BRECHIZRAY, GRT ATEAE TR EE T & AT AN #- BRI 51 AT

P E PR
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)

MR iterable PAT—JCR A EAENIRE] True, WERFEARXSZAZS, R False. SFM T

(Tﬁ%)J

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

ascii (object)
Hrepr () B, &IE—MNMEEX R AT RSB TS, ER2EH \x \u I \UXfrepr ()
IR )4 ER R ASCIL gt ) E A3 T4 Lo AR B4R R A Python 2 ¥ repr () IR BG4S A
s

bin (x)
R NBEEILAS R — DRI R “0b” By JEHRIFArER . 45002 GIAM Python ik, 2R x R
& Python 1 int X4, REFEE XL __index__ () FikiRF—AEEE, —2f4)1:

>>> bin (3)
'Ob11"

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

WIS —E TR “0b”, AT AR AR 7%

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

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

Hformat () RBEZ(EE .

class bool ([x])
R —ARME, True B(# False. x (FHAFRHER LMK 42 k. Q2R x 2 IREEE YA
W%, Rl False; HAHFMIRE True, bool KR int T (B F £ - int, float, complex
) HMFEEARYEKHE. BEHA False fl True HASEH (S0 A4 /1L ).
TE 3.7 B ek x e SRR O B8 S5

breakpoint (*args, **kws)
IR A 2 AE T BPRAARRE A TR ISR . BAAORUL, B M sys. breakpointhook () , HIEEH
args fll kws . BRIATEML T, sys.breakpointhook () fHpdb. set_trace () HHZE.
EAMEOL T, BaR R R, BIEAY R T A pdb HAREAR A RED AR R AT #EA
PHik#e. HE, sys.breakpointhook () R DA E NEHAL—L R B #ibreakpoint () HahifE
A, PRSI ARAE BT -
gl k—~F it EHF builtins.breakpoint FPHZ% breakpointhook,
3.7 B EE.

class bytearray ( [source[, encoding[, errors] ] ] )
iR [ul B bytes $i4l, bytearray Kig—AnZEFS, WETEEN 0 <=x <256 L. EH
RSP IER AT DL s, LT 2 5 20 26 20 ik s [AlB A by tes KRB RER Y T, S Wbytes
Fe bytearray 31E o
AEIES: source W DA AN 5 2RI i AL B4 -

o MR ZE—A string, IR encoding Z5% (errors A=W %)) s bytearray () &ffi
Hstr.encode () J53Ns string F575 i bytes.

o WARIE A integer, SAIRAK/INAZETIRAL, FHEH null FHVETE.
o WARR AN S KB RIS, R RS G DR R e A 7 Kt .

 WIRZE—A> iterable RIIEAXTR , BERIURIERLIUZE 0 <= x < 256 IRE, B9
TER IR IR N 2R o

WRBATZ, METER/IN A 0 HIEAL.

=3t H 52 XA --- bytes, bytearray, memoryview Flbytearray 3t %..

6 Chapter 2. V¥ %L
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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,

P, Mk sES by tearray () M.
FAXTGAE N VA P fEAIH, 2 strings.
L= 55 XA --- bytes, bytearray, memoryview, bytes 3t %. Fbytes #= bytearray 31

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 B HhEE: XA R E—IFAR1E Python 3.0 $AERR T, {E7E Python 3.2 BEEI 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 RETTEMEZELE, WS types.

e 3.9 B KI5 IABAE r] AL Hoth s 4 25 Bl property ().

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. )

A BESHL flags F1 dont_inherit 331 I 24 800G B A~ 2015 25 22 57 DA KL 24 SR WA futare 50k, 402
PIE AR AL (SN2 WS 2 S compile () BACTDA R B EAR R gt QNSR4A H
T flags ZEUM AL H dont_inherit (353 }25) W SAETCTE WMRIER L (0 ] B RS 2 A8 2815 Md
flags ZHRITHE & B G e WA future i54] . Q2R dont_inherit Ry AEZRERL, WA flags S50 -
AL ARG P R (future R R i3 gmak i) S0 20 o

SRR R ITUA future 5472 FUEROZ R FE ARG . HUARO7 AT DA i — 407 OR SRARIA LAk, $5
BIFEE future FEPERT TR B ORI AT DATE_ future A _Feature SfIHY compiler_flag
JEPEARE]. 0% AR ATDAFEast B AR A PyCE_ BIZIIA TR,
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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,

M 1 'single’ B( 'eval' IR ATCR FATHRIE, Hi A DA 2 D — N ATFF 45 -
X code BLGTEA F) Rl vE A 52 B

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 -

76 3.2 JUIHG ARG Windows Fil Mac IBTRT. 6 " exec' BURTIAREABATHLEE. B
T optimize &%,

FE 3.5 I 22 Hi source S null FEATHTE S A TypeError B4 .

3.8 #HRFFE: ast.PyCF_ALLOW_TOP_LEVEL_AWAIT FLYE R]{ETEAR P& A PAE A M i B 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_ ().

W SN FRFERRHE, FAFRTE + 30 - MBS AURNRER 2. BT complex ('1+23") 42
VAW, Hcomplex ("1 + 23'") fftkvalueError B,

HFEA —int, float, complex FiiR T B EAL,
TE 3.6 MUE PR SR DA TR R ZA AU S i i B kA T o L
£ 3.8 JROEH: AR __complex_ () Ml __float__ () REXMENRE __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

8 Chapter 2. V¥ %L



The Python Library Reference, %1 3.9.13

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']

Hf: Pohdir () FERNTHETELEREEH, Bl e 2l LR BT E 24 FE A,
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] ] )
This function supports dynamic execution of Python code. object must be either a string or a code object. If
it is a string, the string is parsed as a suite of Python statements which is then executed (unless a syntax error
occurs).! If it is a code object, it is simply executed. In all cases, the code that’s executed is expected to be
valid as file input (see the section file-input in the Reference Manual). Be aware that the nonlocal, yield,
and return statements may not be used outside of function definitions even within the context of code passed
to the exec () function. The return value is None.

TCEWERRE L, WSRA S T AT, AR S B IR N AT AR RARL T globals, WIE L7
T OREER T T28) , P R T2 R R . SRR ML T globals
Al locals, B0 50 A T2 RA R AS B . GRIRIL T locals, MI'E W] DARARfTBRES X5 . i
{EERHUZSE L, globals il locals & [f]— L. Q1A exec 58 BN BRSNS GAEH globals Fl locals,
UG RF A [ e A S 8 S —FE AT

2R globals FHAALE __builtins__ HE, MR AZEEAX N EDbuiltins FHFIAE]
Mo Bk, TRt REES exec () 201, WAEERHOH _builtins_ FHIHAH]
globals 14z il W] DASHE FH IR 2E Py B A0

A —1F it E 1 exec i ES4 code_object.

Hff: WEglobals () fllocals () M4 HIRFYHIK 2R A H, B n] DR e A% 3%
Yhexec () BYEE “AFISE = 5E2,

R BRIANFEOUE, locals AT AN R Locals () PREHR—FE: NER E AR BN locals
T, WA Eexec () BRI EECIDXT locals (975 5), 5 PHRHIE 3 locals -4t

filter (function, iterable)
H iterable W EREL function R B ERAIRLE TR, W @—ASHTHIERAR . iterable W] P2 —ANF5, —4
SCRREARAA, Bk AR function j2 None |, W& RZER— D HUrKEL, Bl iterable
T IR MRV TR SRR .
B E, filter (function, iterable) MM T—AHEFFEZ, 24 function 42 None |1
BffE® (item for item in iterable if function (item)); function ;& None FIRME N
(item for item in iterable if item) .

S flitertools. filterfalse () Jfi#, BA function 11| false Bt A LB iterable W G & b

U ARAT B2 Unix KU IOATEE AT . ARG SO0 SRS , S50 B A TR S e 2040 Windows B Mac JXURS (4547
/‘{T\;o
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class float ([x])
A A MBS BT o AR T T R
WRES R FAH, WELAUREE TR FNTAS, TR AARS, ZarAa
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 j& Python 7% S 8B F A7, £ I floating, FH: R/NFH AT PA, i
fn, “inf”, “Inf”, “INFINITY”. “iINfINity” #30]PAFERIE TS K.

F—Jr M, GRSES R SR, R M EAGMIEE (7 Python I SRS EEVE RN ) WP A 80
W SLSAE Python V7 SR BB A1, W&k OverflowError,

XFF—A-58 Python X4 x, float (x) &4 x.__float__ (). QIR __float_ () KE
SCMPREEE S index ().

WREASES, 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

#F KR --- int, float, complex F§R T ¥ KT,

AE 3.6 iR BT AR R RIZR IS S R b T o 4L

16 3.7 UHE I x BE LR AL E S

T 3.8 MR AR __float_ () K@ XWEEREE _ index_ ().

format ( value[, format_spec] )
FF value 5545 °h) format_spec =) “A&X4b” Fow . format_spec WIS T value L)AL, H
R RZHON B R AR S 1 XA RIE 2
BRI format_spec 22— AN, BHEAE S str (value) MRIMEER .
P8 ] format (value, format_spec) < # ¥t i type (value)._ format__ (value,
format_spec) , FrASEBIFH AP E _ format_ () FHIEKFANST M. R EE RN
B Fobject FAH format_spec NN %s, BFH WA format_spec B B A 2 FA4F 5, ) 2> il

K TypeError B,

e 3.4 JRE M XY format_spec N2 F/FEN, object () . _format__ (format_spec) 2fill
K TypeError,

class frozenset ([iterable])
Rl — AN frozenset W4, BRE T IESE iterable T ILE . frozenset B—PNEMZ,
HRIEW R, S frozenset MlELSER - set, frozenset,

ESHNE set, 1ist, tuple fMldict 2%, PAMcollections BiisE TR B AL .

11
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getattr (object, name[, default] )
R Gt A JE I E . name AR FAFEH . MARFAF R 2N Z B2 —, W FHZJEE
M. BN, getattr(x, 'foobar') %[[T x.foobar. WIRIEEMWEBMEANT A, HERMLT
default {f, WHRFI'E, HENfi&ZAttributeError,

iR BT ARG K AEIEmIFEN, WU FshRERAAEYE (AP T RILIT L0 8 1:)
HFRAE  getattr () RIIE .

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

hasattr (object, name)
BB DR A FA R . R FAFR R R B — 4R, Wk True, 7500
False. (MINBE2WdHH getattr (object, name) HEGHACtributeError S8 KL
o)

hash (object)
RIEHZAT R A (R TEA ) . BRAESEE. BNHETHA R TTER I R Pk bR 7
. AR BT A E S A E (RMEEAIRECRMN, W1 A1 1.0).

W WENZEELI T HEK __hash_ () F¥E, HER, hash () RIEHLERHT PR AR WR W
fi. %S M __hash__ ().

help ( [object] )
EENERIIIRS (R EXPHER) . REELS, MR & RS EEscH
ARG RESRE TR, WP, w28, k. P T R % T
FRER, IEES & LT EIER . WERES 2 MRS, WA Bizot e s B it .
TV ERWIRAE R ES AN R P I TR (), WEAELEMM help () BIBHRERE R Z I
IR EIES . B2 RER, 1§50 A XURAEIESH FAQ 4 H .

RRRBIGE S s 1 € e BRI N A4 251
1 34 R pydoc Mlinspect WA TEAGAIH X4 09844 (7 B i fl—2.

hex (x)
FEREFIEAR DA “OX” SNHII/ NG N A . Q2R x A2 Python int X4, MWAATE L
RMIEEEL __index_ () Kk, 86T

>>> hex (255)
'Oxff!

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

MR BRI KRG BUNG S HERIFAFS, HFaREEa o “ox” migk, WnfAE T~
W

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

('Oxff', 'f£f', 'FEF')

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

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

('oxff', '"f£f', 'FEF')

W format () FKEHEZAE B
HWESF int () R SHERIFAFER R A A 16 B AL
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TR ARG SR S AR R, W float . hex () Hik.

id (object)
REIXTGRA ARIME” . RN FEMRT G 2k B P A 2 v — B E . AR A
WAESHXNZ TR AMREIRid () 8.

CPython implementation detail: This is the address of the object in memory.
gl —A%itF M builtins. id, fIHSH id.

input ( [prompt])
WERAFAE prompr 522, WAFIHLE AR, REANFIRITA . TR, SRR A T —
17, FHE N ZR/E (T REMIRATRF) JFRE . 243250 EOF i}, Witk EoFError, 4N

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

"Monty Python's Flying Circus"

WRME T readline 3, input () R ERIRIE 22007741 D7 L0 K BE -
gl k—%itEH builtins . input iS4 prompt
TEMINEREAZ IG5 & — 8119 builtins . input/result FfIAFE5R.

class int([x])

class int (x, base=10)
R =N ET PR x WERERN S, SEERG RS HERRE 0. % x & X
T _int__ (), int(x) fFRFE x._int_ (). AR xEXT _index_ (), BERRME x.
__index__ (), MR xEXT __trunc__ (), EXFRMN x.__trunc__ (). XFFEE, ER
MERHA.

W x RNEET, BEA base ZEL, x WAHRTFRFH . bytes, Rl base iy FEFHE
Wbytearray Sl SICFHIMILAE + 80 - (PRIANEEEEH), BiEAE T —DiEHh n
PR 0 8 n-1 9%k, Ha %)z (a2 2 ) 38 10 £ 35, BRIAK) base 2 10, FeiFii il
£ 0. 2-36, 2. 8. 16 FEHIAYECFE T LAXEMR AL H ] 0b/0B . 00/00 . 0x/0X BiZkskF R . HEHIN 0 4%
AT A I RS, eSS RS E 20 8. 10, 16 #EfI P —4~. Frbh int (010",
0) IR, Hint (*010') Al int ('010', 8) BHTEM.

BHRBE FS R F £ A - ing, float, complex

TE 3.4 HUH I A0S base ANJ2&int SEBI, {H base X¥}%: 4 base.__index__ J5¥k, W& %N
EARIRBGH HIE . PARTRIIRAE ] base.__int_ |fiifN/& base.__index_ .

TE 3.6 JRUHE B F5mT AGE H TR R 2R A0S SO B A T4 4
TE 3.7 MUCHE B x BE HLREAE I BB HL.
TE 3.8 JREM: i __dint_ () REXMEEZE _ index_ ().

1 3.9.14 iR int string inputs and string representations can be limited to help avoid denial of service
attacks. A ValueError is raised when the limit is exceeded while converting a string x to an int or when
converting an int into a string would exceed the limit. See the infeger string conversion length limitation
documentation.

isinstance (object, classinfo)
MRS object J2Z4X classinfo W) SLBIBCE 2 H (B, [MFEESUE D) TZEMRE] True., AR object
ARG ERBUNNI S, R B2 ] False, QIR classinfo @A 4ol (B i Hoh k2o
BIHA R ITH ), A2 object J& A TA]— AR SLBIR ] True. WIR classinfo BEAS &
KA, WAZRATTHB A CHRTH, W5 K TypeError FH .

issubclass (class, classinfo)
Return True if class is a subclass (direct, indirect or virrual) of classinfo. A class is considered a subclass of
itself. classinfo may be a tuple of class objects (or recursively, other such tuples), in which case return True
if class is a subclass of any entry in classinfo. In any other case, a TypeError exception is raised.
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iter (object[, sentinel ] )
IR [l —Aiterator 35, MRIBREAIER _ANLS, F—DESMBREEIEE AR, WREASE
TS, object WIESCHERERIMNY (B __iter__ () H¥E) BUEEGRIG, B E S ML
(F _getitem__ () ¥, HEFSEN 0 FHhR) . MR EASREX LN, Sk TypeError,
WA 5 =52 sentinel, HR24 object WA & W JH XTS5 X A 0L 48 U B RS, BIR
LR ER__next__ () FIERHEI NN LS HIA T object; Q1AL IR Bl H) 45 5K J2 sentinel N fih
K StopIteration, 75N [a]JEFH4E5H

HiESHERE R,

Hfriter () W MBI N Z — A . B, M Bl 2 SOPF s € v
JERYH, HAEBIA AR AR

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)
R RIKEE (TR . LS 0 PUZ)FS) (W string, bytes, tuple, list 5 range 45) (&£ (4N

dictionary. set BY frozen set £¢),

CPython implementation detail: len X T KT sys.maxsize (UK EMllrange (2 ** 100) &5]
K OoverflowError,

class list ([itemble])
BEIRWFR R REL, 1ist SEPr b —Mal 28y 2258, i E S 2 & fF 20 KA - list, wple,

range.

locals ()
BRI IR 0] R M i A A5 R A . ZE R BRI B BN B R He i ] Locals () BREFR
W E AR, HHEEEERES b, locals () FMglobals () ZR—AFH,

TR A BT A O S AR RS G T Y R A el A AR R

map (function, iterable, ...)
R [E]—ANF function |3 T iterable WA —I0 i th L E5 R LA . WAL A T HSMY iterable 2
B, function W5 ZAH A B S S 45 H ?/\)\Fﬁﬁ—h%ﬁﬁ%[?# TR, 4 2 A T]
BTG, FA R AT AN AR R AR EE R . X T R A 2 &2 S E0td g
W, W& Hitertools.starmap ().

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

BB EA R R KA ICER, SR RIS M A S S i KA o

AR R T — MU E SR, BiR AR iterable, IR B PTIEACT G PR RHIICER ARG T
A BVA ERICCESE, R PR KRR A E S

AP E R B KB FIE S key LS EHF RBUN S L, Witeshlist.sort () #Y,
default 52232 Y A TA AR GO 2R I R AR AR GO, I HCH 4 default , W 2 fih

K ValueError,
mARAZ A& KICK, WL R LR b g — /\éﬁziﬂ X R H Al AR E HE P L
H Ul sorted(iterable, key=keyfunc, reverse=True) ﬂ] eapg.nlargest (1,

iterable, key=keyfunc) {#fF—
3.4 FriRIaE: keyword-only X2 default .
TE 3.8 RN key R]PAH None,

class memoryview (object)

R E 2 E LS AT X5 A XRIEAER, WHSRA 501 .
min (iterable, *[, key, default])
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min (argl, arg2, *args[, key])
R BN EAXT G iR/ MR ITER SR B R DAL SE S iR/
AR RS T — N E S, Bl Ziterable, 1R [FIVIEARATG R/ NATTER WAL T A X
PAERIOLEZEL, LR Bl S/ N S HL
HWAEHBEHXEFEES. key LS EHFREAMNSE, L4 list.sort () 1.
default 52232 4] LA G B WHR BIAME. ARATERR G2, I HIEH 4 defaulr | W2 fjl

Kk ValueError,

LIS S I g S = A N -~ | I A G S 1] B g e 1 IR o2 1 = N - Wil | 5 2
T A ﬂl] sorted (iterable, key=keyfunc) [O] gl heapg.nsmallest (1, iterable,
key=keyfunc) f##F—2.

3.4 FRINfE: keyword-only S22 default .
T 3.8 IR key A]PAH None,

next (itemtor[, default] )
WL W dterator W__next__ () R —PICK. WERERIFER, WERIE A EW default
MRIEE BINEN & St opTteration,

class object
Rl FHER RS . object @RI, B RA A Python JESLBiRE k. X
NERECR AT LS

Eff#: hTobject P __dict_, WITCIRRHE RIS object HISLH,

oct (x)
R — BRI AL — AR R <007 E@/\ﬁiﬁ?ﬁﬂ??’—?% Zi R — P EVAR Python ik, #I2R x A
& Python i int X5, MREFEE XL __index__ () Fi&RE—HE —Lf4)1:

>>> oct (8)
'0010"

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

WP B BB g \DE R AT, AT TE “00” BTSRRI DAGE AR Jr ik

>>> ! ‘% 10, "% 10

('0o12', '12")

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

>>> £'{10:40}', £'{10:0}"

('0o12', '12")

FW format () KIHEZAE R

open (file, mode="r’, buffering=-1, encoding=None, errors=None, newline=None, closefd=True,
opener=None)
FTFF file F-3 1016 1 file object . BIRIZSCHFABERAT I, M5 & 0sError, 2 tut-files FRHUL
BRI BE 2 R B

file Jg— " path-like object, FTRFFEATIFHYSCAFRIBRAR (XS BRARECE 2 B0 TAE H I 512 |
AT AR EEWCER A R BRSO FAAT . (R SUIF IR ST, B S B R Y 1O X5 X i
KM, BRAE closefd 45} False )

mode J&— N RTFAFE, T RETTIF B, BOAMER v, XEWREEASUREC
FIIFIF BN Fofhd WA HA w' (GERBTC 2AATER SCF) 5 HEerheld x5 3B
5 'a' (£ —% Unix &G L, ol 200 0 SCOREHTEAT A2 8, ﬁ)‘r%‘ B KR B0 B S
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KEE) o FECAE, R encoding WA T E, WARYET-G ke M g5 : A locale.
getpreferredencoding (False) RIREUAHIGRAD . (EEEUANE AJRIRTETT, 1 A kil
LIHFAEFGE encoding.) V] FH AL A :

B (BOA)

A, I

AFETEQHE, ARSI EATAEN KK
B, RS WIHE AR R b
TN

AR (BOA)

TP (BEREEA)

+
=

Flea|o|o|x|= |8

BROAC o GTIF TR, 5ttt [/ 30, B w5 wib ' FTIF IR 2
o B e 5o ST S NA

IEAFE R HEREfY), Python X3 —dEHIAISCAR VO, DA HERIBGFT IR A SC4 (403E mode 2%+
) "o ) REINE Abytes S5, NHFTAEMEL. EXCAET (BRIANESLT, 05 TE mode
SEPEE v ) B, SCUFENEIRE st B TR E R encoding (MR E) S35 T
B BAA R BT R AR .

IEANE AV — MR U, TP OATRA MR, e M. ZRES7E
AR W S funiversal newlines, 3XAE Python 3.0 FH BN BRIATT N . 155 fnewline TEZ: 0 CRY T T
EZ RIS

1Efif: Python AT IR)Z A R GUH) SCA S A AL PR R Python A B 520, HIL5-F5&
ok o

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

o RSO DA E RN B ER T SR s B R RO AR Gt X R, il e IR R
#I “HON il io. DEFAULT BUFFER_SIZE., FEFE RE L, SGoh XK MK
4096 B 8192 =75,

o “HNA? AN (isatty () &M True B3CHF) ENATS M. HASCAR SRR _Eid 3R
W T S

encoding 52 F T A SR I5 SCAF ) GRS I PR . X I 1% HAESCARIA N - BRI dn s 2 408 T
G0 (A& locale.getpreferredencoding () IREMA{E), {HB] DA FFI{F{a] Python 73 fjrext
encoding o G RKIFFMHRIBINER, WS codecs bk,

errors Je— N AIEHIFAFER SR, T E QAT AL PR B AR A 5558 - XA REAE BRI G
AT DA A bR DAL PRAR Y (PIFESR IR L2 % ), (R codecs. register_error ()
TEWF AT B R AL BEAL FRAR A R o B 44 B

o WRIFAERIDAEIR, 'strict' &5|kValueError B . BRAH None HAMIERIRUR
+ 'ignore' ZMAEIR. LR, AR RS SEEIE LK.
* 'replace' £¥FFARIC (BN 12" ) HHAAEHREME T .

* 'surrogateescape" BFHUTAAS IE B I 5T 28 o U+DC80 & U+DCFF {5l N F
AN MTEF AFHREH ] surrogateescape F IR AL X SO AT (67 2 1 [m] 2]
MRIBFHT . X358 AT A PLEA R A iEA% =X a0 SCi.

o WETEG AR A SZHF ' xmlcharrefreplace ' . il A LRI 40 AR I 1) XML
F4F5) A e#nnn; .
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* 'backslashreplace' ff] Python F i [A%% X FF5 A& A IR AU EE o
* 'namereplace' (WHRERMEGHIZR:) H \N{. ..} 5 UFPFIEHA YT

newline ¥ filluniversal newlines B WM A% (B A T 3CARK ) . BV PASE None, "', "\n',
"\r' Ml '\r\n'. BB TER:

o MU BEBGR AN, A12R newline 2 None, W JE TGl HATHE . AT BIATRIDARA "\n ",
et s \r\n' G5, XEATHEIEA \n' FEIREIFIEZ G AERER T, WE A
FHATRL, BATE AR B 58 B AR e . WA e B AR A A, W AT
TR AL, T AT RERFIR 1 45 AR R 25

o Y5 B AR, 5 newline i None, W AL '\n' FIFEREHEE N RS BRNFT4
Wiffos. linesep, WA newline ;2 ' ' 8 '\n', WORHEATENIE. R newline ZATA HAb A
VEIE, WBHARPUEAT " \n" FRRRERERN 45 8 455 .

MR closefd & False ¥ HEG T SR FF A Z U144, W24 S K I, 2 SR AT
FEORIFT IR . WARE S48 W closefd wWiZ5h True  (BRIME) , 55| KA iR

AT LA 32 1% i AT JH ) opener St 1 SUF i8S . SRR IS AL B4 (file, flags ) VN opener
RAFSCIEX IO IE R SCPHDATT . opener MAUR Al —AFTHF Y CAHEATT (il o5 . open as opener
i} 5 1% None [RUERA ) o

AN SRR T oT 4k Rad
NHERRBIEHos . open () REIdir_fd BES, WA ERH 59 AT BRI S

>>> 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 ZEBIBHT By AR . 4 open () PASCAR ("w', "2, Twt T,
"rt ' ) FTF R, B¥RElio. Text TOBase (Jilligio. Text IOWrapper) —4T125., 4
it G2 op DA BRI THF SO, IR ZE R 0. Buf feredIOBase M—A125. BARMAES
HLfh: £8 i RN, BRI 0. Buf feredrReader; 5 A #EHIFIE N — 3 A
LT, B¥iREio.Bufferediriter, MAF/SEEAT, B¥ikElio.BufferedRandom, 4
s aEr, Wk EEIGR, Blio. RawIOBase f—FHKio. Filelo,

B SRS ERER, fliifileinput, io (FH] T open()). os. os.path, tempfile
Mshutil,

gl & —A it F M open M SE file, mode, flags.
mode 5 flags SRR DALEIFIATA A FEA_E g dhonliflid .
T 3.3 I
o WEHNT opener T2,
CHINT k0 it
o WEMER T0Error, BAEROSError HIHI4 .
o AURSCAFEAATE RN THREHEIEESE (1" ), BERMAFileExistsError,

1E 3.4 JSUE L
o SUPFIAESR AR .

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

TE 3.5 JROE
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o MR RGN AR W, BESABETFRA AT, HREMESEILRETH,
MARf A InterruptedError 4 (JEFEFEN PEP 475),

o T "namereplace’ FHRACPERET .

TE 3.6 JRE L
o PENINISZEN T os. PathLike WM S,
e ¥F Windows I, ] —MEHEZ o X ¥ikEli0. RawIOBase T2, MARZio.

FileIO,

ord (c)
i F 7R B Unicode

0
97, ord('e") (Bk jcfff

A7, ARG E Unicode B rimy B4, HIAN ord (Ta') iR [ EEXL
Z) ik

] 8364 . iXs2chr () HIHE%EL.

pow (base, exp[ mod]
1R8] base 11 exp R ; W mod 174E, WIR[H] base (1) exp YCREXT mod BiA4x (Lt pow (base, exp)
& mod HER) . WSHIER pow (base, exp) FMTRFIZHSF: base* *exp.

The arguments must have numeric types. With mixed operand types, the coercion rules for binary arithmetic
operators apply. For int operands, the result has the same type as the operands (after coercion) unless the
second argument is negative; in that case, all arguments are converted to float and a float result is delivered. For
example, pow (10, 2) returns 100, but pow (10, -2) returns 0.01. For a negative base of type int
or f1oat and a non-integral exponent, a complex result is delivered. For example, pow (-9, 0.5) returns
a value close to 37.

T int BEAEEK base F1 exp, WIS H mod , W) mod WhZ5i M FEELRTUH: H. mod WIRA R 2= o QAR L5 H
mod - H. exp FE., W base WoZ5HIXT T mod AR . FEXAFH T, ¥ 23R [0l pow (inv_base,
—exp, mod), W inv_base >k base HIEIECE mod W4 .

THBIBIT R 38 BB 97 Bt

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

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

1 3.8 OEE: X T int BEEL, =ZH0PM pow BIEAVEE “ASHONIME, BIWTATHREIXL
IS E

16 3.8 U Pk AAVF KREFSE. Z A RS ES4.

print (*objects, sep="", end="\n’, file=sys.stdout, flush="False)
H5 objects $TENE| file 455 W SCAGL, LA sep 53 BRHAER BN L end. sep, end, file F flush QA4
AT AR FSE B
T HE R FSHIR AR TR, SRR PIT T str () —#F, HIWE AR, LA sep HFE
KEM L end. sep Fl end FRUHUHFRFE BATHATPAH None, XEMEHAERINME. WIRES
25 HY objects, Mlprint () ¥HE A end.
file ZHL 2 — 1 AA write (string) FIERRER: WRSEBARFAESN None, NHF Al
Msys.stdout. HTESTENSESP RN SCARTFIFR, Bilktprine () ANF FH:‘F—L%M%J‘
SRS X T X st 5, Wik file.write (.. .).
B R B HEAARTEYE T file, (HANR flush XEEFSECHEUE, TR Hilkl .
16 3.3 WU S Y5 T flush XEEFSHL.

class property (fget=None, fset=None, fdel=None, doc=None)
1% 1] property JE& 4.
feet EIRBUBMEAENI R fser 2 TR BB REL. fdel 2T MEREMEMEMEE. I H. doc
R BN R A SR AR

— AL R R e MR R YE
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class C:
def _ init_ (self):
self._x = None

def getx(self):
return self._x

def setx(self, wvalue):
self._x = value

def delx (self):
del self._x

x = property(getx, setx, delx, "I'm the 'x' property.")

R ¢ B CHISER], c.x BT getter, c.x = value ¥/ setter, del c.x ¥/ deleter.

WIRLG Y, doc BN % property JE YRR SCRI 745 o 15 M1 property 55 D1 feer B9 SCRYF4AFHR (AN
RIFAE) . R MM property () ffAdecorator FAIE HELIFHEIEE T AR A ) o S B

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

@property

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

PAE @property RMMigsHf voltage () IEFALH— N RAHFE A TR R L) "getter”, I
s voltage B SCARY F £ 82 1% B} Get the current voltage.”

FHLEMENRHA getter, setter PAJ deleter J5ik, ENTH] AR IR QU BHZFFAL B L)
BIAS R R LER 7 150 R S5 A I R WA B . X et — 01 TR AR

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

@property

def x(self):
”””IYm the YXY property.ﬂﬂﬂ
return self._x

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

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

IR ST RS M R RPN BR K SRR R S A ) ) 44 P (REA B v
H %o )

AR [ PR TR X R AR R S M S s SRR R T £get, £set Hl £del.
T 3.5 JEHC: FRAL R PR G SO A7 Eh B P 5 1Y

class range (stop)

class range (start, stop[, step])
EIRGAR N BREL, Hrange SR LR — AR ERFINRE, 2 WAErange ¥ 5. 575 %7 - list,
tuple, range ") SCRATEIA .
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repr (object)
R AL & — R R BT IR TE A FAF . XTI 2 2RAORE, 1R Sk B 47 FR R
2 HUMRYUL B eval () PRI G EAMFERE, EHAR R T FRRES R — T
PAES PR PR, R A SRR 44 BR 5 T AL AR R R A PR AR R B N5 R . 28R DA
X __repr_ () JriERAEH R ECH B B S BI FT iR WA N A .

reversed (seq)

1R [0l —A™ 5 [m) Witerator . seq WhilE—A B __reversed__ () FIERIN S B H 2 X FZF 5 1
W (BAM 0 FFIRMEBECER S __len__ () HEM _getitem () ).

round (number[, ndigits] )
R[] number 45 NB|/ NS G ndigits (RS BERIE . W ndigits B8 WE SN None , R [l i A
[EREES @
WX Ffround () WNEZEAL, [HEWE A BRI 10 B0 ndigits YORIIEEG AR SHAE
B BE AR, R (HI, round (0.5) Hl round (-0.5) #J24 0 1fif round (1.5) H 2).
PR HAARTT AR AR ndiis (EAK. B M) . 1SR ndigies WA N None MEFH{ELHE
R B NER EMEE number FI2EALA [A] o
S —f% % Python X}%: number, round JZFE45 number._ _round_ .

Wi SHF S Tround () I AT BES S ABE: B, round(2.675, 2) ¥HAH 2.67
MAZHER 2. 68, EXAFRBTHG: X452l T REECHIEH/INESE R EERARE AR 5
HORHaHIFoR . 5517 tutfp-issues TR HEZEH..

class set ([iterable])
R A set WG, AIPAEEEA A M iterable 3REUITCER . set B—NWEEA., WA Fset
FIE A KA — set, frozenser FRELFETIX ARG Y
HrHMAEMESENEN frozenset, 1ist, tuple fildict 25, PAMcollections fHk,
setattr (object, name, value)
W Sgetater () BMX N . HBECH— WS, —ANFERFEAM—MMEEE. FAFERRBE—1

WA EESCE N EE. RS RHERSG ZEE, HEXNR AVFXFEE. G, setattr (x,
'foobar', 123) ZT x.foobar = 123,

iR BT AR S KALERIFER, FHIDTFIESHA B (AR FRIZIT L E)
HFROAEf ] setattr () RIXEE .

class slice (stop)

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

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

R iterable H IR [0l —ASE I C HERF 91 36
HAMAESEL, EATERILHE N KT S A

key 16 E A BPASE RS, T M iterable (54N ICE HHRBUT T U B (B 40 key=str.
lower). EZRIAEH M None (HIZHKILER).

reverse J— AR WIRBH True, MENFNFRITRRGHL ST LRI THET .
il functools.cmp_to_key () ARFEERNT cmp BREEEAR N key PREL.

WERsorted () MR RER . AR —DHER B ORA 2 2038 FBE S R S5 1 0 3R B AR X I 5t
MHAFRER — AT ZEH (BIASEHER . F gy ) -
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The sort algorithm uses only < comparisons between items. While definingan ___1t__ () method will suffice
for sorting, PEP 8 recommends that all six rich comparisons be implemented. This will help avoid bugs when
using the same data with other ordering tools such as max () that rely on a different underlying method. Im-
plementing all six comparisons also helps avoid confusion for mixed type comparisons which can call reflected
the _ _gt__ () method.

A KA RO ZHE PR, 1525 sortinghowto .
@staticmethod

RTINS TTE
HETTEA S BRSNS BRSO itk

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

@staticmethod XFETERIR A R E ) decorator - 45 2 7] function,
AT R TE A DAFEZE BT (040 . £ () o R] DAFESERI B T (Bl e () . £0))s

Python FHETIA S Java o C ++ ST ERML. HiESFclassmethod () , TR
JH A3 R A AE 1

BT S —FE, WO AR E R A staticmethod , FHXFHEERPATRRLEEAE. b
ﬂﬂ%ﬁfﬁﬁ? M AG | H R BOT A4 %éﬁ%ﬁﬂ%}ﬁ%jﬂ*%ﬁ% P X Seg o,

class C:
builtin_open = staticmethod (open)

T2 A RESIHERE R, S0 types .

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

R[E—A> st r AR object « HRFHHFER., liSlscr() .
str @WEFFHcass . BLZXTEFRNFEREER LTI EL - s,
um (iterable, /, start=0)

M start FF-i5 B 22 A% iterable WBUSR AR BLETHE . iterable (/)38 & T, T start {5 R 7
VFRNFRFE

52 H B R, A AEsum () WA, PRFEEAAF R E RS2 A .
join (sequence) . FELAY JEKGEXIE SEHK N, S Bmath. fsum() . BPHE—FRH| %
X5, EFEEMHitertools.chain(),

1E 3.8 ML start JE2 0] J] K TSRO R K E

super ([nype|, object-or-type | |)
Bl —EEXT S, B2k BT ZAE4 nype ACREULRZE . 2O T M CAE 26 i s a8 4k
EITERAH
object-or-type i € I T8 R Wmethod resolution order , 182 4xM type 2 J5HIZETTLE

2BV, AR object-or-type f)__mro__ D -> B -> C -> A —-> object F H type W{EH K
B, Wsuper () LWL C —> A —> object

object-or-type Wj__mro__ JEMFIH T getattr () Msuper () B EEIT B RINT . %
JEMAR BN, T DAFEATAN Ak )2 G E5 1 S A B 3T A B el %

WA —ASH, WREWEBEENZERBEN. WRE NS Hh—DX%, W
isinstance (obj, type) WWHNEH. WHESE —NSECh—12H, ] issubclass (type?2,

type) WAUHEME (&M THIE).

super AP B . AEHAT AR RIZ R, super W] KRG | AR A B 2 E
T AFR, AT S 4Edr . XAl A HAR AR TE 5 P super B IEARHAILL
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A MO AES S RATIRE P SCRHIMEZ AR . BRI B2 Python Jr A TN AE TS 2 14
EE SR RAORIE S 4. XM SRR BONATRE, B 2RISR A 7
R BPIBE TR B BRIy AR S O R A R BTR 28 4% (R R B 2 A s A T i
Eﬁ%i‘%s L PR A ANy BEE LY SR SR TR, 3 PR A A W ] RE LR A AT I 2 HAR )
JLHZE).

XEFPAEPAS B, SRR SR T B A XY

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

BT hHEE Rz AN, super () WATHT BRI, —D0THERY N 3 A2 AE E 2l 7 g 35
i %5

W R super () 2VER 80N S8 AR W40 e S B — B4 kL, Bl super () .
__getitem_ (name)., EMEX S 2@LELHEHDH __getattribute_ () H¥k, Xk
SLBE AR 4 4 23, HS R MEZ EAK . XV, super () #E1% super () [name]
X RRAH TR SR AR A T R A FR A I AR E s

WEERRE, BT EANSEAILALAIL, super () HARTAETIENTMEA . WASEE K
HHf 4 E SEOT AT AT . TSRO OGE T8 AT, RS T ZE AL 2
AZTT DATE B A 28 B B U2, BT Bk 77 k5 10 24 i S 81

XA KA super () RAMTBATWMESERI S, #Z 5 (61 super() HIF5H .

class tuple ( [iterable] )

BEIRPAR RS, Heuple SEhr ER—AWRRFIIRE, S0AELM 575 K7 - list, uple,
range F R SCRGBER o

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

BA—ASHT, 1R8] object AL, RIMER— type X%, M Hobject.  class__ JIfiR
0] B G A ]

M isinstance () WEREORK I RAREL, FELHBETRIHIL.
EAZASHS, IR type MR XAEAT FZ class iIFR—MEIESIE, name 747
EREIRZ IR MO name  JEME; bases TTHAU G HEIFRMN_ bases  JEME; W =M
AP I Ep R object . dict PSRRI BIENTINEAE G BAEMCY__dict_ &
P2 Wl e D st . NI AR S QMR 1 £ ype X4

>>> class X:

a =1
>>> X = type('X', (), dict(a=1))
HES R L 2.

RS =S 8081 X F S B AL B E U)o RALH Gl N __init_subclass__ (),
FHY T P KT (B T metaclass) AT R 775

Y152 5] class-customization,

1 3%#52%%1: type B THRURRER type. _new__, FEAFRESH — S HHIE 2RI
WK,

vars ( [object] )

R, 2, KIS ERA__dice JRPERIRRIN__dict @ik
RERAN LB T R A AT dice @tk (B, HEXMRM_dict_ @IS
BNRHEA (BN, KM types. MappingProxyType K IR EHEFHT 7 4L) .

A SHBS, vars () BATRER Iocals () o HEE, locals FHACH T EBGEAER , FI2AXF locals
UL ST S A
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WARAEE T AXREERA__dice @M (W, MERBWEELT __slots__ J@HAT)
M5 % rypeError .

zip ( *iterables)
B RA TR BE NIRRT P ITTR AL
R Pl —ATeH R RS, HPRYER | ST AR BN SEUT ISR R ER | IR . 24
FIri N FTIE RO R S S — D AE R I, AR IR S U — s O R 24,
Rl — D EEITHR RS . AFSEON, BRHRE— A kS . 4T

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)

BRI S ORAE T IR R ZE B P BRAE . R FTDAEIE zip (* [iter (s) 1*n) XL
MIERR— RANEIRR KD n oW, XFEE B F9E A n ik, AR M o
AAH n WAMIZERIEER . BERE RO R AR KR n 1 8dEsk.

MR KD B AT E XS GOR A TR E RS, Wzip () RAUE KA S 4 A BIAT . 4
AR ER EIL, MWk Hitertools.zip_longest ().

zip () 5 * BEAE AT AR — 512

>> x = [1, 2, 3]

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

>>> zipped = zip(x, V)

>>> list (zipped)

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

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

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

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

WR: Himportlib.import_module () ANE, Xi2— H ¥ Python #ifE P A2 H 2 ) = 9

R E 2 i import A AGR I . ‘B AR GRS Abuiltins BRIFIR(ESS builtins.
__import_ ) PMEMIK import {EAIMTE L, (Hi2 MEUAEUGXEA, HAEHSAHT (S1
PEP 302) il % A G LB B AR, AN SERIG A E, s 2 a2 8 Br )2
BRANSEH . AR A B E M impore_ () MINZH importlib. import_module ().

R A name B8, AT BEME I 25 7E 1Y globals I locals A QARAE ALY LR SO AR IS4 7
fromlist 45 Y B name 157 BIBEHL T AR Gl TR K . ARifE S B 5e A A T 3L locals
SR, WA globals ZHORME import AL LR 3C.

level 31 7 /2 M X IR RAXT FA . 0 (BRIMED BRE (LAATHEXT A o level I BAEZ/RAN T
BRI import_ () WIHZE, FFEHRRNICHRZE GEES I PEP 328).

Y name ZZ HHIE N package .module B, EHFARFRBREIEREHZHME (F—RTZ A
), T RAELA name fis & B, (H2, 245 TARZSHY fromlist ZHUR, WPRFIR [ LA name fis 4
L.
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Bign, 4] import spam BYZEARF N5 LA AR AE A ] 647 35

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

1E/] import spam.ham HE5HRE A DA R IE

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

HHERAEX R impore () AR THZEIER, FoyX 2 import IHAIBSEE BIFEE
ARRHIR G o

H—H, i#E4) from spam.ham import eggs, sausage as saus HZ5HE¥H

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

TEIX B, spam.ham iRl import () k[l G ARG MR H IR BUT IR E
{(ROPNAIER

R AR R (WTEEFEE ), M importlib. import_module ()
1 3.3 MU level IMEAT L HR 80 (BHAEHETCH 0).,
TE 3.9 JRE R U TS E -E 8 -1 i, REEAR S PYTHONCASEOK IULERFH 20 o
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CHAPTER 3

NE &

HOEMEEAETNEMSSH T . BEfile:
False

bool KMMERME. % False MILZIANENH ST K SyntaxError,

True
bool KRAMHEAH. % True WMERIFEMIH 5Kk SyntaxError,
None

NoneType KRIAYME—{E. None L M TFmG/ A, 24 PIABIASHOR LB L BB . 47 None
IRfERARR I &5 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

A M THER (S0gii) kiR 1A Not Tmplemented i, fRREERRFS2IEN 0 —FPAY (B
—SEEEAE, BURTBHEAT) MRHE. R 225k Ml Not Implemented, NIf#ERERS
FFG RS ) 78 . A iRIR I Not Implemented R 80k R4S 52 H B 50R [7] 2] Python A4
H1§%) Not Implemented {H.

S W T AEF A

i NotImplementedError il Not Implemented ANA[ HH, BIME BTG FRAN .
A xR B E S, S Not ImplementedError,

TE 3.9 BUHE M AE A SRR MRS Not Implemented EFFH . BT HuiSwifiiss B, |
KRBt & i Deprecat ionWarning. BXHEARFR Python lRASH5| & 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,
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HEfig: A M None, False, True fll__debug  JLYREFIRME (R(ELENT. HEZEIES, 5l
KsyntaxiError ), FILAEATAIABEOA R “HIER)” HEL.

3.1 th site BEHREIMITYH &

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).«
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cHAPTER 4

NER

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 iR

;: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).
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4.2 fh/Rig¥ --- and, or, not

XLJE TR, IR TP HES:

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)

MR
(1) SERAIHESRT, RS S HO BN 4 245 A B HOR(E.
() ERAFHIESRT, RIS — S EOVE N A A5 A BHOR(E.

(3) not MR LA /RIBIFFIR, B not a == b 2PMFEH not (a == b) Ml a == not
b 5| FIRIRH R,

4.3 bz

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) -

BFHIL I T HRIES:
ER | X
< FRAT
< [ ITsET
> AT
= | RIRET
= &1
= [ A%T
s [ %k
£s not | AUEMATEER

BRI R B2, R B R QN REUEATAN A5 FUBE . == s SR A E 3L, (BT e g 2
(Biln, KWR), EHT is . HAl <. <=, >l >= @AM EA B SO € L. B, 425K
WESEZ —NEH, BEN&M TypeError 4.

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

Instances of a class cannot be ordered with respect to other instances of the same class, or other types of object,
unless the class defines enough of the methods __1t__ (),__le_ (),_gt__(),and __ge__ () (in general,
_1t__ () and __eqg__ () are sufficient, if you want the conventional meanings of the comparison operators).

L5l is not JEFFAGH EE i F HENIRT DRI TAERPI ARG AR 25| K52

AP EA AL ERAIZHE in flnot in, Efl@ierable S8BT __contains__ () J7ikH
REUP ]
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4.4 %2 --- int, £loat, 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) :

=H gh R ESE SUE]
X +y x Al y ByAI

X -y x My B2

X *y x Flly iy

x /y x Fly YR

x //y x Fly BT (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 %5 y) 2) divmod ()
pow (%X, y) x 1Yy KR ®) pow ()

X **y x 1)y KA 5)

MR

(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. 5%l --- int, float, complex 29
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ZH gL

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 BRI
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

x |y | xHly ALK 4)
x Ny | x M yHEA TR | 4
x &y |xHy#ML 4)
X << n | x ‘¥ n i (H(2)
x > n | x & nfi (H(3)
~X x B U

R
(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 B BRRUC K5 4

int RBISCH T numbers. Integral abstract base class. AN, BilRHRAL T HABI LA

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)) . WH x HF, N x.bit_length() 1R\ 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 B RE.

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 B IIHE.

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 B fE.

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 B fE.
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4.4.3 FFRRAIRI 5 1%

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 EYI SR S TSR AT R 2 [ %4 . FR T Python 37 sSECTE NP AEGE R 38, PRLIHGIF A
5 @R B R Z IR S S B D B AR B T S HERIECFE AT B A AL VPRS B R A
IRV B XAEIA TR A TAEREHER B .
float .hex ()
PATASHEH FAFER AT 200R [ — A7 S B R . WA BRI AL, X R R B RS T S
0x FIRBFET) p INFa4L.
classmethod float.fromhex (s)
R PAT NG EAFER s SR B2 A s iR A BT SRR R 254

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

N AR R AR

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

A& sign AIPAR + 8 -, integer Ml fraction &+ /N#EH B 4 W) F4F 54, exponent 2
WA PTEHF AT e H R A, R/ANF AR, FE integer BY fraction H A 28 /DA — AN 7N il 2L
e BB ZRLT C99 FRUERY 6.4.4.2 /NS T iR (R, a2 Java 1.5 DAL R FI B . el
float.hex () W% v LARIAE C 5% Java ARG A g /S sl V% S8 e, i C 1Y sa #8 X AFL
Java [ Double.toHexString A B T /St IBCE R i N float . fromhex () %%,

T YER exponent ;& [ HEHIELMAE T8 #EHIEL, B4 HES REBHAER 2 MFER. B, TSRy
B 0x3.a7p10 F/RFSE (3 + 10./16 + 7./16**2) * 2.0**10 R 3740.0:

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

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

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

8.4.4 B IR IE

For numbers x and y, possibly of different types, it’s a requirement that hash (x) == hash (y) whenever x
== vy (see the __hash__ () method documentation for more details). For ease of implementation and efficiency
across a variety of numeric types (including int, float, decimal.Decimal and fractions.Fraction)
Python’s hash for numeric types is based on a single mathematical function that’s defined for any rational number,
and hence applies to all instances of int and fractions.Fraction, and all finite instances of fl1oat and
decimal.Decimal. Essentially, this function is given by reduction modulo P for a fixed prime P. The value of P
is made available to Python as the modulus attribute of sys.hash_info.

CPython implementation detail: H 5T Ik E, 7F Clong K 32 (VHlgs P = 2**31 - 17
1 Clong 2k 64 fifHlas L P = 2*%*61 - 1,
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TRAMARLIN AN T B ik

° ﬁn%x =

m / an*/\EHEJ\E"JﬁfEﬁEDT—I%ﬁP B, WE Y hash(x) Am * invmod (n
P) $ P, H invmod ( ) X n P B .

WMEx =m / n *AEIF)\E’JﬁEE%ZEn_I?&P*&% ({H m AHE) W) n AHEXT P FEFEL, A EMR
NEARTE s AEBEAE DL I E X hash (x) N#HUE sys.hash_info.inf,

MEx = m / n@2—PMaPHEEENE X hash (x) 2 ~hash (-x) . WIERLEEEAE R -1 WK
R -2

¥pE(H sys.hash_info.inf, -sys.hash_info.inf fll sys.hash_info.nan #{A{EIF 55 .
FTCGTRIZEE (o BIXT R ) WA E. (A AT i 25 (AR LA FH IR A e A (L. )

XtF—Acomplex {f z, £i@idi1%E hash(z.real) + sys.hash_info.imag * hash(

imag) KRR R ARG A (H S Ak ok, i THEBL 2% *sys.hash_info.width U\ﬁ
range (-2** (sys.hash_info.width - 1), 2**(sys.hash_info.width - {BEIZ

W [AIREHL, QREEH N -1 MR HE N -2,

TR AR, X B — ST Y G A A Python AR R, WA TIMEA L. float
B complex [ F{E:

import sys, math

def

def

def

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

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

men

P = sys.hash_info.modulus
# Remove common factors of P. (Unnecessary if m and n already coprime.)
whilem $ P == n % P ==
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)

(T oUgkEE)
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(& b))
hash_value = (hash_value & (M - 1)) - (hash_value & M)
if hash_value == -1:
hash_value = -2

return hash_value

4.5 HRIRIH

Python SCRPPEZS & P AT IR AU RO . IR il (0 A By ok SEBERY s BTN T avi il B E

SRR EAR SR . RTE T SCP AR RNAR P81 S e TRk 7 k.

A GAEGR PR R, WAE L— 7k

container.__iter__ ()
R E = IEAAS R . PR RFTFE T ORI AR SRR R R R AR AL, )
R DABRBEER A 7 vk % 1 TG SROR FE AR B R . (LR R RIE R S 1745 [
I SCHRE T BEOLSE RN BE DU S G I R 544 . ) 5V X BT Python/C APT Ht Python X 52 R 2544 fA
1 tp_iter HffiL,

EAERR A B TESFFATIAIE, EASERAN T %R E st

iterator.__iter__ ()
R EE AR RAL o X [ SRV AR FIE AR & for A in i AJ G BT ARy . TR Y.
F Python/C API 1 Python %t 4 KR LEFIANY tp_iter HfiL.

iterator.__next__ ()
MR LR —T. MR C A TR, W5k stopTteration Fu. WIEM N T
Python/C API Ht Python X % AU 4EM AR tp_iternext F{i.
Python 5§ SC T JURE AR AR XS G DA SR X —foRnAs g e 1) 2R 200 L P MR HAB SE AR i I AT a2 A0 BR T
AR PSR SE B, AP JE A ) A TR IR AR R R DR AN T
—HBRRARN__next__ () KGR T StopIteration, B —EXMFEMMEGI KRR R . A
TG AT AR SE DR TR IE FE A

4.5.1 Rk gRRm
Python [f)generator $2E T —FpS I ARSI EEEE 2. SR EENT S iter () JyyEgisciih—

AMEEE, ERESRE RGNS (AR YU — MG R ), G __iter ()
M _next__ () Jiik. HREMAIEZFE T AS [ yield kA S0R .

4.6 JpHRHM --- 1ist, tuple, range

A =R EEAF AL - list, tuple 1 range X542, S AbIH = G 248 FI AT A AR E i FE 8
REDAEL T/ N AR
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4.6.1 i )Fm41E

REFUFHIAL, AHE ] AL JERUFIAR W] AL JERUHR SCRF R R P A A .
ABC W it R 2 2 HAE F 7 751262 IRt SE B e ke

BEFFEAL TP I TSI FEAg s 0 2 ECEAFEZEUNIEA, n, i, j Ml k2
fi3 FE s BT A ) S BRI B A O AR TR 42

in fl not in #fERA SIWERBIEMFERIESR. + @R Rl (ER) BIERA 50V EUEZ B

collections.abc.Sequence

BN x 2 AT

sedk s’

o) ZhH HERE
x in s W s PRI T x WS N True, {4 False 1)

x not in s N5 s PRYENEZET x WEE RN False, BN True (1)

s + t s 5t MIPHE ©6)(7)
s * ni{n * s YT s 5 HFIF T n RPFEE )7)
s[i] s i I, EIRM 0 3)
s[i:j] O NE N 3)@)
s[i:3:k] s i3 jARR kY 3)(5)
len (s) s KB

min (s) s /N

max (s) s 1 s R

s.index(x[, i[, 311) | xfEs PEHRHHIM RG] (RS54 i AHFHAE j Z201) | 8)
s.count (x) X 1E s B H B0 AY VR B

AR IRy 51t S 4 RS o Rl L, tuple A list (9 PR 2 di 2o OO B JE 3R B 7 B o X R AR

THRREIRANGE, WA TCR RS RARL AT S , HF AR R B AR . (58

221 comparisons 543 . )
HRE:

(1) B4R in fl not in HAELEE 0T 0O A T &7 B B s ke i,

bytes fMbytearray) MH M ENHEFT T FFIA6N:

BAWES S

HEL I8 (Bl dnster,

>>> "gg" in "eggs"
True
(2) /INT 0 1 n (HBUAE 0 REFE CER—5 s FRB T WERITH s PR 29
I BMSWZ G . X R4 24 Python e TS A Bl
>>> lists = [[]] * 3
>>> lists
(e1, 1, f[11
>>> 1lists[0].append(3)

>>> lists

(31, 31,

[3]]

HERNAET [

e MG T AR BEITRSIR, PreA [

* 3 HERFR =0

RALE X — = @J%H’J M. B 1ists RRAEM—AITRE F‘TJ:%BEXT XA FNRIE
PRAT A AR J7 U A [ R TR i 51 2

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

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

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

>>> lists

[031, (51, [7]1]

HE— R n] DAYE FAQ 45 H fag-multidimensional-list P25 .
BTN, E A BT TOIE XA SRR 28 1
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(3) AR i 5 M AME, WERT IR TR s AR R: RS2 len(s) + i 8 len(s)
+ Jo [HEEHER -0 34RO,

@ s i B j IR BE SCHITAWLE 1 <= k < 3 RIS kAR Y. i j KT
len(s), WM len(s). QN5 i GEAMEECH None, WA 0. AR j B4 MEECA None, JUIH
len(s). Wi KFETj, WP N,

(5) s Wi B j RN k IR BGESCHTAIR 0 <= n < (3-1) /k WRFI5 x = 1 + n*k K
R FH . BAIESE, W50 1, i+k, 1+2*k, i+3*k, DAMCIHE, Hik#| j mHgik (H—E
ALHE Do 24k NIEER, @ Fj 2PORERKRT len(s) . 24k HALEN, i Fj 2BIREART
len(s) - 1. R 8l j BAIEECN None, BTSN “AIb” (B CZ2WP—ikAY 2 L Bk T
k BIFFS). TR, K AACHE, QIR kO None, WR4fE 1 4LFE,

(6) PFEATAZFH G R EMOTIIN R . XMW 0 A PHE RN P I A AT I IR S B T
FPA B EMATr . MEPATLAE MBI TI T8, VRO R Rz —

o IR BHEstr XWHR, R A — AN LI ERGHEHstr. join() HEHA—4io.
StringIO SLHIFHAEL, R REUE M

o WARBHEbytes X5, VRV PAEMBIHLE fHbytes. join () Blio.Bytes10, SFEARMLATPAME
Hbytearray SHRMATIEMPIE. bytearray MERAIAEN), I HEA S E A BEHLH

o WURPHEtuple X%, WHUCHP RIist 2
o WTFHE A, FEAH RN A SR
(7) HeLeJp 32T (Bl range) AN FRFEIEREB X TTH], B SR PR ER .

(8) 4 x 1t s AT index XF| K ValueError, ANEITA LIS L ABEINSEI M jo XH
MRV RRRFIIN T8 e AKX BASERBRI S TN s [1:3] . index (x) ,
ERASFUEATEDE, I BRI ARG AT RS R TF L AR 9Tk .

4.6.2 Al AP HIKAL

] A 2 2 2 3g S BT R AR ) AR S ME— R E R R hash () P E RN Sk
XFPSZ R LA AS AL, Nt uple LB HEdI ot B, PARAFETFEset flfrozenset SEfiH,
SRS A AR WA (B AN v 28 e A T 7B SR & G 8 TypeError,

4.6.3 [ H2Rm
DA A8 BV E B AE W AR 51 2K 8 o . collections.abc.MutableSequence ABC #fifit
PR 25 7 HOAE B 2 SUF 528 E I E i S I BB A

MY s SR Al AL P RBAY LB, ¢ AR AN G, T x AT AR s FTALE SIS (R KR i 4 A A x
G (B, bytearray UEZWL 0 <= x <= 255 fHIRHIHHELD.
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PN 2 ghIL TR
s[i] = x B s 5T | WUE AR x

s[i:j] =t s i B j YR Br o TR A5 1 A

del s[i:7] FHT sli:3] = []

s[i:j:k] =t B sli:j:k] WMITEEN T E §))
del s[i:j:k] MINFFFRR s [i:9:k] ILE

s .append (x) R x mEFIIMARE GFF T sllen(s) :len(s)] = [x])
s.clear () M s HREERITA I (AT del s[:]) (5)
s.copy () B s PEFE DL (SRR T s [:]) (5)
s.extend(t) B s += t | tWNEY s EAR R T s[len(s):len(s)] = t)

s *= n T H s PN B n YORX A T8 (6)
s.insert (i, x) TEH i AR RGIER x A s (FERIT s[i:1] = [x])
s.pop () B s.pop (1) PERCEE i 0 BRI, IR s HRSER (2)
s.remove (x) MEE s HEE—A~ s 111 ST x uiH . (3)
s.reverse () RS R R TR W . “)

W

()t SRR Y R M R E .
(2) AIBESHL BRI -1, HMTEBGARS LT 2R BRI 1R [l i fg — i
3) %ﬂ'ﬂ?s 'ZPEHEKQJ x B} remove () ﬁéﬁf%glﬁvcal ueError,

@) YRR I reverse () AR BB BOZF I CAPRIEZS (M 28550 D3RR Pt A2
W AR MR T, B AN IR S R RS .

(5) 4 clear () Ml copy () @4 T SACFRIIA#RIER AL 84T (Bllidice Flset) A3 HARFF—

e
FPA RS TE

3.3 HRINEE: clear () fll copy () FiEs

(6) nEA—PEE, BRI T __index_ () WXL, n (HNFHGAECHEEFI. FIHH)
WAL BN RGN, IEWEEm 52038 0F Ba X s * n iBHT.

4.6.4 %k

PIFRRAIALFA, TR0 i g CHpoRs B AOAR (IR BERE AR B B T A2 1)

class list( [itemble] )

copy () AR collections.abc.MutableSequence ABC [)—&R4), (HRZEE KAl 4R

LA Z R Ak g 2
o XS RFR SR (]
s S, KPS E: (al, [a, b, c]
o [ FEMSR: [x for x in iterable]
o (iR BMIERE: 1ist () B 1ist (iterable)

Mg aR R s — 53, AR ierable W )35 2L A M R W B{E S 0T . iterable BT DASZ 751
THRERA AR e BN S . AR iterable B4 22— A3, OB R B HEIAR, BT
iterable[:]. BN, list ('abc') iR[H ['a', 'b', 'c'] i list( (1, 2, 3) ) &[]
(1, 2, 31. WEREASESE, WEHREeE A% 1.

HerZBfFham %, Wifisorted () NWEKRAL
PUFSEEL T A —A% ReT 2 PRI ERAE . SRR BUOMERL T AR I3k

sort (* key=None, reverse=False)
WIrE X RHATEMHY , R < RFAT&IR IR . SRS — R E
T LU BB R N, BN HE P B RS R (T8 ] RE & b TR B MRS ) .
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sort () RPN URPAR B FIERME S EL (UK 55 5-40):

key fE WA —DSEI L, 1T MWENFIZRICR PR IR (Bl key=str. lower),
XFR TR I A O — K, RETERE NP E R R . BOAME None FRH
P ITHE 7 AT A B A

WM functools. cmp_to_key () ¥ 2.x KAGH) cmp BREEER A key BREN .
reverse N—NA/RE. WEREHN True, WEASFIFRITRE R He S0 07 RS THET -

S R RT Fe8 I 5 A 2 IS T e 1 ARRIE ZS R 22 55 M. D3R R P i/ ek
Ei‘%%ﬂl’ﬂi&jﬁ‘], EHALREHTENTH (G sorted () BoniigkR—A# CHE
THNRIBI) o

sort () JrEMRRRUERT . AR A HEP Al BRAS 2 0028 OB S SRR 25 1) T8 38 A AR RTS8
MHATER) — AT HITZEHAT (BRI, Fr T ) .

A KRR BIFI R 2R 2, #5517 sortinghowto .

CPython implementation detail: 7.— 31 HHERF ], 2 ielo2e B 2 b AT P 22 5 iR
E XN . Python () C SEBLRTEHEF WIRLKF AR B s, U KBS e e 30 e it

@ﬂ%%%‘ | EVal ueError,

4.6.5 jt4l

JCAURATAE S, il T e B 2 ke (Bltnd enumerate () NERE™ LR —J04l).
TCAH BB T LRI A A F IR (Bl et sl set sidict BSEH).

class tuple ( [iterable] )
A Z R0y A oA -
o EH—XHES ok Fm s oTd: ()
o I —ANEHRIE S KT REITH: a, K (a,)
o EHPLE S RINZAT: a, b, cor (a, b, c)
s [fiHNEMtuple (): tuple () B tuple (iterable)
V3G R 3 — oo, HA IS iterable W52 AG F R BO(E -5 T o iterable ] DAJE 731 . X
FE A A 5 AT AT S . WIR iterable B 42—~ J02H, SAINHCASHRHaR | . B4,
tuple ('abc') i&H ('a', 'b', 'c') M tuple( [1, 2, 3] ) &M (1, 2, 3). WHEE
HHMSE, MERaE—N=ood O,
THE R E R TP SR E ST AR BTG S . BHES REn 3R, 4 pias sod ol 75 2k e 15
B SCRPEBLERSN . B, £(a, b, o) EfEVEAREH =S8 £ ((a, b, <)) NWEHE
VA eR LB Pt Al — A~ = o4
TCHSEIL T Tl — A% P AR ERAE
XT38 32 44 v R A b I 2R 5 |0 ) B T S B e 2 i 4E, collections. namedtuple () BB
72 LU TR BT A X 5 N Al e

4.6.6 range %4

range KMFIRA R MT P, WH M TAE for MBERHIRFREEIIREL

class range (stop)

class range (start, stop[, step])
The arguments to the range constructor must be integers (either built-in int or any object that implements
the __index__ () special method). If the step argument is omitted, it defaults to 1. If the start argument is
omitted, it defaults to 0. If step is zero, ValueError is raised.

S step NIEAE, #45%E range r WA AR N r(i] = start + step*i HHfr i >= 0 H r[i]
< stop.
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AR step HAME, Wi range WA AR r (1] = start + step*i, (HFRHIZMAUCH 1
>= 0 Hr[i] > stop.

W c (0] AFFAERYBRFI AT, W% range XM G4%5 . range RMGALSTFFNRTG], (HRR SKFH
BN IER G Il E P S AR IR R G -

TLRAXMEKR T sys.maxsize i range XF R ZWAVFH, EILERE (G HLen () ATHET

ZiOVerflowErroro

— 6 range X} 4151

>>> list (range (10))

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

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

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

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

[0, 3, 6, 9]

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

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

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

range X R LI T — A FANRI BTG #RAE, HEPFERAEZRIN (X2 H T range X R A RS G
RER R P51, T B A AN 3 2 3 SO AR

start

start JEZH{E ANARZIE SR IZHN ) 0)
stop

stop T2 HIH
step

step TR HI{H (WERIZIES AR EZHEN 1)

range REMIFEM L ist dtuple WIRBFET — A range X2 H M E SRR (B/h) WIF, &
ﬁs‘ﬁ—ﬁf%gﬁﬁ@?ﬁ@ﬁ%ﬁ (FEAERMAT T start, stop fil step {H, HoMnTR 20T R AR T
TEHEIE) .

range MRS T collections. abc. Sequence ABC, FREINALESHEM . JTCERT B, WIS,
HXFFRRG| (B 57 £ 8 - list, wple, 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

i == 1=kl range X} 52 AAH S 2R AR A PR LS . a2t A4 range X4 KA A]
FMEF A EEA A EATRASER . (EE R LR 5 RSP range MR RS HARNF M start, stop
Mstep @M, #illll range (0) == range (2, 1, 3) Ifirange(0, 3, 2) == range (0, 4, 2).)
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T 3.2 U Bl SEBE Sequence ABC., SCRAUI R FIARIER G M £ nt XFGAE I B[] YA T R0 s, i
ANB— BT A
TE 3.3 OE I & == F''=" DARRIE range X4 i SCIOELF SR SEATILAS (A ZARAEAT RIFRIR ) o
3.3 FiEhiE: start, stop Mstep J@ik.
S W

* linspace recipe {7 T AR SE BL—NE R SRAE AR (1918 G35 S 80U HI Y range XFR .

4.7 CARFHIPRHY --- str

1 Python HH A FLSCAHH R M st - X5, WARK F4 % F4FH /2 M Unicode A% A4 B AN AT A2 /7-
7). FAHRFHEA Z PRI S

C A RVLEAT W B

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

° EE%]% (] IEEE‘%I%I v |’ nmun Eim%l%"n"
i ] = E 5 |5 EAF R W] DA A T—— o T A ) 2 1 E AR O S R A R T E
VER R —FRB ARG 5, Z 18] 5 2548 0 B ) 22 A A o = T 1 2 e B b 40 oy B A HR A I
Wil2ut, ("spam " "eggs") == "spam eggs".

THZ Y strings T A KA FAFER PR EZER, WSRO SOPS], PARBER] © (Craw”) Ri2H
HREE R B SO IR AL B

FAPERA AT A 1 ] s £ - MRS AR S B

BT AR P87 2R3, PR s B e A — A KN | 5. Wt ul, *F
— AR s, s [0] == s[0:1],

AL FAFR AL, H@str. join () Biio. StringI0O A AGHIHI RS 2 A~ B e ity
TR

1E 3.3 fREEE: 24 75 Python 2 RS [l FARA, AR ALVFFATHR FIRE AN u B2, EX A7 T mifE
W LB, I HARES © mIgR I 3

class str (object=")

class str (object=b", encoding=utf-8’, errors=strict’)
AR [H] object 1) F 45 A . WIRAKIRHE object MR W] 25 FAFH . FEHAUEILT str () BFT R
F encoding 5% errors BB A EH, EAEILT.

If neither encoding nor errors is given, str (object) returns type (object) .__str__ (object),
which is the informal” or nicely printable string representation of object. For string objects, this is the string
itself. If object does nothave a __str__ () method, then st r () falls back to returning repr (object).

N encoding 5% errors /02 H Ho gt 22—, W) object % & — bytes-like object (ffl UNbytes
B bytearray). T, R object B—Abytes (Bibytearray) ¥4, N str (bytes,
encoding, errors) % ffy Fhytes.decode (encoding, errors). 4 W%, < %F#H
Hlbytes.decode () Z BRI M IX XS T Z1F) bytes X 5. 55 5] =it & 5 7] & A - bytes,
bytearray, memoryview 5 bufferobjects T g XM KX R HEE. .

Ft—Abytes MHME Astr () MG encoding 5 errors ZHUEAE IR T 55— IGO0, FF Wk
IEXRMFEFFRFER (51525 Python ) b 471 ) . fill:

>>> str(b'Zoot!")
"b'Zoot!""

A K str REHITENELELR, WS TEP AT 21 RE — sor FIF 458 0977 ik /N . B
BRI TR, 1S5 f-strings & X F 45 B985 N7 IWANEW PAS R SR AL T2 AR 5 /INTT
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4.7 yRPHIY T

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.

TE 3.8 MU B S5 — N FAF AR A T titlecase T A& uppercase. X EREE AF IR FARH
HENFRECHRE, MHANREHERFRE.

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 B

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] ] )
R[] FFAFER sub TE [start, end] {5 AR E & HIAREL. TS start 55 end 2RERY) 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

TE 3.1 BCE S AT X K S0 SR
e 3.9 WU errors BUAEAETT EAAATHIAB TS Bk A

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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(£ L£50)

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

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

R[0T RFH sub T s [start rend]) IR WRHRBIN R/ INERT] . TESHL start 5 end RN
Y FRik. WA sub RPHRENMGR A -1,

Mg £ind () TRV AAENRT ZRGE sub PIAECE R o ZAGE sub RN TFAFE, Wl
M in SRR

>>> 'Py' in 'Python'
True

str.format (*args, **kwargs)

PAT TR AR R TR0 P AT T AL & AT R P I EECE DMETR S { ) SR8
etk AR DA S MU ES B EE RS, B AR F S AR BRI
Rl A R AN AR S B A X I S R A H

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

BB X T A5 B 0E ik T KT DAER A AT HR PR A A e T g 6 R

Wi MU n K8 (F40: '{:n}"'.format (1234)) KM AXAEF (int, float, complex,
decimal.Decimal JHT25) IBHE, % EES R LC_CTYPE XIE %% LC_NUMERIC
X PAfRRY localeconv () ) decimal_point il thousands_sep FE, WHREA1ZIE ASCI
TR K E T 1035, IF H LC_NUMERIC K45 LC_CTYPE R A—E. X MImkf Eik
5 AL AR .

TE 3.7 R M n RAUMEMECFRT, Z R BRSSO N GRS LC_CTYPE i
H N LC_NUMERIC X1,

str.format_map (mapping)

KT str.format (**mapping), A[FZALTET mapping &Y H# M M0 A 2 52 i 3] —
Adict. WEEMM IR — 122 mapping Jy dict )7L

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

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

3.2 B fE.

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

BT rind (), HEKAD TG K VvalueError,

str.isalnum ()

RS B A BRSO LU A, W] True . IR False .
% c.isalpha() , c.isdecimal () , c.isdigit () , B c.isnumeric () ZHFH— k[
True , WFAF “c“d PR T .

str.isalpha/()

UL RFR e A TR, 9F LR A —A4F, 38 True . #NiEN False . 74
FRERAHAEAE Unicode (7 HE I 117 XU Letier” 1745, MIFRMEELA L™, Lo, “Lw”, "LI
SLo” 2 WA RRIERY 4G, FERE, X5 Unicode BRI LAY " JRHE AR

42
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str.

str.

str.

str.

str.

str.

str

str.

str.

str.

isascii ()

WA AR R S AR T 478 2 ASCIT, 3R [8] True , R NIR[E] False . ASCII 4
HHD 5 T & U+0000-U+007F

3.7 B gE.

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
i None, W chars SEERNEIEZS A5 . LWL chars SE0F I8 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 T A prefix FAFRTFk, 1R string[len (prefix) : 1. M, & B AR TR E I RIAS :

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

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

3.9 BRI HE.
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str.removesuffix (suffix, /)
R FALFER DA suffix PRSI, IF H suffix 625, 1&[H] string[:—len (suffix) 1. &N, 1&[H
JE G A HR A I A

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

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

3.9 FrihRE.

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
jj None, W chars ZEIANELE S 4. LR b chars 280t AR E BANER: 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]

U2 sep RARE SN None, W2 W75 —Fffr 83k LR AR B AT AT, HER
AU EITERECR B TR, R FAFR A S AT 2SI, (1 None fripas
TR B S S P AT R ] (] .

i

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

[lll, '2|, '3!1

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

>>> ! 1 2 3 '.split ()
['1" '2" '3'}

str.splitlines (keepends=False)

R R AR PR A TSP R, TEATIRAACEY . SRV RPAUEI TR, BRAESE T
keepends H N EH.

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

TR A
\n AT
\r EES
\r\n EEET

\v 3% \x0b | 17 HHEGF
\f 5§ \x0c | Frkin

\xlc U BRAT

\x1d o FasT

\xle S BRAT

\x85 47 (CI #=5f)
\u2028 115 BRAT

\u2029 B e

TE 3.2 BUHE R \v A1\ £ B INEN T30 A8 3=
Fin:

>>> '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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(£ L£50)

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

str.startswith (preﬁx[, start[, end] ] )
WA ASRE I prefix TG MR E] True, BR[| False. prefix ] AR i 2 MIEE R
AR O . ANSRAE PRI start, FEMITFEE AL B IGRIE . AISRAE AR end , KEAEITIRENL
B

str.strip( [chars] )
R FAFR I RIA, R RIFARBFAT . chars ZECHIEE BB RFIFNFAT R 2R
BHEECH None, W chars ZEUERINFEIR S AR b5 b chars ZE0OF RS & RIS BUR S T2
2R SBUEN TR A A

>>> ! spacious '.strip()
'spacious’

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

ASMUITHT SRS chars ZHUERF N FAFHR PREER . Tk FAF IR PR EB 2] — RS T
chars T8 E FAFEER TR 1L RO BAE QORGSR & 4. Bl

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

str.swapcase ()
R EFE PR RIAS, A K S PR /NG | [ 2 I8k T TER s . swapcase () . swapcase ()
== s I AR—ENEME,

str.title()
IR ] JE AT R AR A, o A RS — A RS, R /NG,

54n:

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

REIR I — RO R S0 S TO R E X, RIS TR G BA . %08 XTEZEUF LN AR
AR, HEREWERRMES G IARIHeS B MOy BRA R, X0 RESEUR A B4R

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

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

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

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

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

str.translate (fable)
IR [ A R R R A, A R A AT e A W R R AT . A R R — A
__getitem_ () REHERGIEAEMRILR, WK Hmapping Bisequence, 4 LA Unicode 41 75
(CBEB) RRGInS, FEAR RN G0 DMBCA N AR —FpEfE &0l Unicode J75 8 FAFH , AP LGt
K AHEATFE; R None, HFHFMGRFIFRIMIG: N3 K LookupError B, 7
PP 5.
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RATAE st r. maketrans () BT AR FRF RN PRI R 8 — AL i i 2% o
TS codecs BIPAT R Hl PTG I BE R 5 =

str.upper ()
REFEFFR A EA, HP g Ko NSHEA WA RS . R IER s AR I/N
B [ EAF L W R 45 45 Unicode 28 5112 Lu” (Letter, uppercase) [fij 52 Lt” (Letter, titlecase) ]
s.upper () .isupper () AR[HE N False,
It F A5 K 5 B A 76 2 DL Unicode FRUERY 3.13 75,

str.z£fill (width)
R FAFER I RIAS, FEACTIE TS ASCI ' 0 " S i LK BEAR by widrh, TESERETZ (" +'/' ") 1)
A SR AE IE TS 2 BRI AEEZ Bl . Q1SR width /NT48F len (s) MR [A] J5 245 3 1)
PN

fian:

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

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

4.7.2 printf WAEH AR AL

MR AN AR R Z MR, FTRESEFL® IR (BN TR L6 s o A7
#) . RS MR A ARG, str. format () BB T 5 B AT REGX R ET R, X
LR R I AR A A SR TR R AR AT AT

TP EAT — AR B B s (U B EAT . XM AR 4 XA A S HAT . A
T format % values (HHt formar J—AFRFH), £ format HY) & FHARbREAF R A BN 2
A values 5 H o HACREMITE CIEEFHMH sprintf ().

TSR formar BR—BMBH, W) values 7] PA— P AETCAXT S S B WEITE, values W B —A
B IR R AT R P E AR BT TR [ B e, s — A rA e T g (B ) .

HBARMCAFUE AN EBE LS PRI R A AT, H R4 AL ML f4 5 -
Lovsr 085, T RCEAR s iR .
2. Wi (WTiE), dmBEEES R TSI 4L (B4 (somename) ),
3. Feiths (Wik), TSRS R £ R

4. FUNFEIIE (AIE) . WERISER " (B5), MISEPRIEE S M values TR R —ICR R, %
AR X G0 g i/ N7 B TE E AN TR R BE 2 S T 3R

SRR (WTik), DAE ' . (09 Z SRR Ng . RGN '+ (B9), WSkrkiE
M values JTCALI T —ICHR PRI, BEELHLXT RN RG 2 IR ICER .

6. KB (Aik).
7. BEHRA,

MAEBHSEC— A7 (BB R B, PR i oo A S B 55 WS, X7
'S PR TR A T BRSBTS AR (. B

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

S BRI — A TCAL, AR AN R — A BITAL, HOME— e 3R Bk S e AL
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TELLTE DL T HGUHRREI L * FRiCAF (R E— RIS HOIK) .

AR -
s | X
Y AR AU (BE SO R 30) .
10" | FHR AR EE AT
| BRI AN T (AR 0 B, WISEEEH).
U R AP A AR I (SRS TR ) IR R A
RS C 4 B ) R TRAREGURIITL (SRR S ) .

FTDA K BERE U7 (n, 1 B0 1), {EAR/8M, A% Python SEIA B — FTLA 31d T 2d.
BRIy

o X H
F B
'd’ HEF St

i R ik

"o HEFS \IEHIEL. 6))
"u R - Z T ' dr (6)
'x! B+t UhE). (2)
X! 5+t (K5). (2)
‘e e (UhS). (3)
'E' e (K5). 3)
TE 7 TR 3)
'F e I 1L SV 3)
g (j’;'ﬂ%it WEIRFERUNT -4 SR/ NG EENGE /NS 50, & 00 i+ 0EfiFs | 4

I\ o
G iéﬁ%ﬁ WHRABBUNT -4 SN/ NRG M B K S50k, & WA T3l | 4)
I\ o

c! AN (R BB CRNFRF ) A ) o

'r' TP (i repr () #{T(n Python X} %) . 5)
's! PR (B scr () 564 fTA] Python X§42 )., (5)
ES o (Bifascii () ¥4 T Python X§42) . 5)
R NS, TSR PEE D ' 4.

HRE:
() BRI SAER — R Z i A \BERI BT RTZE (' 00 '),
2) WEAUEASAEE RIS ZHHEA 1 0x" 30X HiZR (WU TR = ik 'x' #:X).
Q) WEAUEA SR AAEL R TG A NIUR, RIS H3A %Y .
ANEURUE IR R AR BE B, BRIAH 6.
@) WEAUEXE RS R TS — I MIUR, RES O ZA S WHAE DL IR R -
ZINES R AT RS R RS BE s, BRI 6.
(5) WRKGEE N N, iy RO N A FAT
(6) =, PEP 237,
1T Python “FAFHR RAHSRIIKIEZ, %s FHALSHE "\ 0" BN TR IY4E
TE 3.1 BOE R ZEXHE#L 1e50 /Y 2 £ F ALl sg Felfe
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4.8 —JEHF AP --- 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 %%

bytes X G2 il AN A AN 2S8R R IR AR T ASCIL SUAR RS, [H I bytes
XPRARME T — L {UAEAL P ASCIL A Bt nT Y, BAEVF S AR B S P A H R R BB K T4

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

Y, Fn bytes FIHEIITEE ST H PR KREAF, R2Em T —1 b mrgt:
o 5[5 o FFEAVFRA" W 55"
e Double quotes: b"still allows embedded 'single' quotes"
= CIEEEEY & CICTIERSTIIES +e¢TEALy

bytes “FI{E H R AV ASCILFAF (TR RS PRI i AT ) o ARpRE Y 127 i) b e i
FHARR e SUP A I bytes “FTHI{EL .

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

X bytes FIAEMR RIE /2T ASCIL AN, {H bytes MR h 5Lk ST/ A A2 (BT
A, FH PR REMER MRG0 <= x < 256 (WERE R ILIREIFF5] % valueError). X
PRERGRA BT AR LA 3152, mARF 2 —ob il AR e S BT ASCILiYICE, m LA g2
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 EHMEIE, bytes %GR nT DAE it o Lh oy 2ok A
o FHERKERPAZ(HIATTH) bytes X4 bytes (10)
ol AR T ERXTS: bytes (range (20))

o S G KPR H A 1Y I EdE: bytes (ob3)

HiE S Fbytes NEIAL.

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 JEZHAT MRS XS BRI B 0 2607 3k -
classmethod fromhex (string)

Wby tes FERR ] —AMED 2 E TAF R EY bytes X5 . P45 H M Fn BRIP4~ 1
NI AIE, Herbed) ASCIL 28 A4 S 2

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

1E 3.7 MU bytes. fromhex () BAESZAMEITA ASCI %5 FAFFA HA2 2S84
TEAE— A BB R, TT DAY bytes X2t Ayt W7 4 - 7S i1 257w

hex ( [sep[ bytes_per_. sep]]
R FRFERXTR, Z RGO A TP BT

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

R A BN HERIRCT AT R By, ARAT DASRSE BN AF 2 BRATAE A sep TES A5 Than it
Hro BOASHCERRS A L] 55 AN ATEERY) bytes_per_sep RS HillAIEE . ILfHS MATITIATT
BRI OIE, AENR TR
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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 BChHE.
£ 3.8 iRH A bytes. hex () BUESCRERIIE) sep T bytes_per_sep 112 ATEA-75 bl th 97
T AT AT -

H1T bytes XTI G hBE B B P81 (R TIC2), PR T—4> bytes XL b, b[0] KFA—PREKL, T
b[0:1] %%ﬂﬂ;ﬁ‘{éfiﬂy 1) bytes MR (X5 XAFHFRARR, K5 MU 7B LR — R
LB TFAER) o

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

4.8.2 bytearray %%

bytearray X4 iEbytes XM AEXF WA o

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

bytearray X %A L BN FI{EIEE, B4
o f7R—AES5L: bytearray ()
o Bl MEEKENASEE AR LB bytearray (10)
o JEI i BB R AT S: bytearray (range (20))
o JH IS XM A B IR bytearray (b'Hi!Y)
T bytearray XF 22 VAR, AZXTEFE T bytes 4o bytearray F:A4F W kiR Y] bytes 11 bytearray 2:75
BAEZ AL, SHFT AN
W% Whytearray WEIEH ,
55 B T I VAN 1 B QL T D VAt I NN P 3 VAN 1 = p WG 1 7/ KA o= WY £ 74
M, bytearray ZEHYELAT M AR 2 S OCECHE B B2 -
classmethod fromhex (string)
bytearray Iy EIR Il — AL 45 8 FAFER ) bytearray X5 . FAFHR M Fm AN FT
FIPRAS TS BERIECE A L, A ASCIT 25 (45 2 4 205

D
o A 1] A s ol ) e

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

15 3.7 UHEM: bytearray. fromhex () AL ZMEITA ASCI 25 HAFIIA @ SHAT
AFFE— BRI SR, T LAY bytearray X G X I A /N HE I 2 o

hex ( [sep[, bytes _per_sep] ])
R —ADNFRFERRTR, XGRS B AT AT S SR

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

3.5 Bl e

TE 3.8 JRE M: Sbytes.hex () A, bytearray.hex () BLAE X+ 0] ¥ ) sep F
bytes_per_sep ZATE+ 753l #0715 2 1) A2 B AT
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T bytearray X% 2 BRI BH 75 (FREITFHIFE), FIEF—4 bytearray X145 b, b[0] ¥ H—4
R, M b[0:1] Fh—KEEN 1) bytearray X5, (X5 CARFAFER AR, RIIAIY] B4 1) 5%
AR MR R ).

bytearray Xf 4 ) Z 7~ i H] bytes Xt 4t 71 {H #% X (bytearray (b'...")), H N EEHH L

bytearray ([46, 46, 46]) XFFAYREIEA . MREZ A 1ist (b) ¥f bytearray Xf 52t
A o BRI B 1)

4.8.3 bytes fil bytearray ff:

bytes I bytearray YRR 78 A Fpol A AT SRR ERIER, WLRE-S (A bytes-like object
AT H AR R RIETE, BT AR A iR G A & S R (H2, BAEGPRATR
] {F SR 2R AT RE BT AR5 T o

1Efif:  bytes Al bytearray X R ITIAAEZ FATHAEAESHL, WR AT T AL 52 bytes XFG/EH
HZH—He. fln, VR AT ik

a = "abc"

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

a = b"abc"

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

HL2E bytes FI bytearray # 1 {EUE (A A ASCIL ) —HERIKE 2, PRIAEAL PRAT 28 R A5 il Bz 24 i 4
. XLERRA AR SO B

TEAR: (K BB ASCIT [V E R AR B A DAEE T ASCII s s At i 3k i 45000 vl e 25 BB 13

bytes Fil bytearray X4 ) N 1| 732 0] DA AT 2 — bl Bicdhs o

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

R T FP sub i [start, end] J5 I NAFE & 1 BIR)RE. WIRSEL start 5 end SAFEEENYI T 3R
BHRR I TIPS ] LARAL R bytes-like object Bi72 0 % 255 Ju il NI HEEL-
1 3.3 BUE MG 252 0 & 255 YU NI EUE N 51

bytes.removeprefix (prefix, /)

bytearray.removeprefix (prefix, /)
WR —FEH G A prefix FAFERFFL, iRIE] bytes[len (prefix) :1. &M, & [5G — i HI 4L
PRI -

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

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

prefix 7] VARAT B bytes-like object .

Hfif: BEITIEM bytearray JRA 5 A JFUBEAE— B R AE—DBER, BIERAMUE TS .

3.9 B fE.

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

MR GBI A suffix FAFER S5 R, HF H suffic 3=, & [El bytes[:-len (suffix)]. K, &
o Jir s — R e v R A

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

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

b'TmpDirMixin'

suffix A PABAT Z bytes-like object .,

TEfif: BTV bytearray BA 5 3 JFUBEAE— BB A —DBXER, B RAMUETSAL .

3.9 B fE.

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

bytearray.decode (encoding="utf-8", errors="strict”)
IR M5 AE bytes fERD ORI FAFER . BRINGRAS S "ut£-8" . AT PAZA H errors ik ¥ AN W) A B 1%
WHT 5. errors WERMESN "strict', RIRMILEHIRET| K UnicodeError, HAMR HEEN
"ignore', 'replace' PARARMHANE T codecs. register_error () WK, &5 4%
RAIZ Ty N BAERTHINREINE, SRR D N

errors ZEUEANAR WA, DAIRISG R EETERE, M FE2E — R S A5 R i o J3 H Python 1 %42
X, BE AR R A errors .

T B encoding ZEUE 4 st r AV BRGS0 bytes-like object , Fo/0 A #E Y bytes BY, bytearray
POE 38

AE 3.1 BT AT X 7 S50 S
TE 3.9 R ER: errors BUFEAEFF RAF AR A R AR S Bl R 2r o

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

bytearray.endswith (su]ﬁx[, start[, end] ] )
TSR IS AR E 1 suffix 5N E] True, HNGRE] False. suffic AT AR H 2 AT 8
E@F%ﬁj@ﬁiﬂ@ géﬂo WA AR stare, K5 NPT @ G ST MR A . QR TR end, REAEFTHE
FENLEAE IR R

BRI IG5 ] PR AT B bytes-like object .

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

bytearray.find (sub[, start[, end] ] )
R BT 3 sub FEEE PRk B B /NVRE |, sub BT s[start:end] Z N, BJIESEL start
5 end SR R A0SR sub ARG EINR A -1,

TR TS ] LARAT B bytes-like object B 0 3 255 i [l N A B AL

Efif: £ind () JriRROERAEVRTS BEHIE sub FIEQ B AT o BHGA sub 25 TH, W in
BT

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

15 3.3 UM WSz 0 2 255 JEl W R BEUE N 7751 .

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

EMTF rind (), BHEHRAD T Y25 K valueError,
BRI TP H) 0] DURAE R bytes-like object B4 0 2 255 [ PR EE%L
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e 3.3 M 52 0 & 255 JuH N EEEUE N T

bytes. join (iterable)

bytearray.join (iterable)
R[] —A~Hy iterable v i) — kKR P 91 B T LY bytes BX bytearray Xf 4. 1R iterable FAFAEAT:
[R5 K3 2 AARAFAE st r MR K51 K TypeError. $EAEZI7VANY bytes B bytearray X4
() NS RE R TT 2R Z R 43R

static bytes.maketrans (from, to)

static bytearray.maketrans (from, t0)
WERSTER Bl — DAl Thytes. translate () WERATIRER, BRHE from i dg A>T A7
K to HHAFIOL B ERFRF: from 5 o WS R T R AT 7 HAAMEMAKEE.

3.1 BRI HE.

bytes.partition (sep)

bytearray.partition (sep)
TE sep HU MBS EAR )75, & El—A 3 JedH, HP &SR Z s . amarAs S il
bytearray JlIA, PAKIFHRATZ ISR . R ITFRATARIRE], WHRIERY 3 JoH 4 & 551 LA S
AN23 1) bytes 1Y bytearray %f 42 .

BHRR N BT 1] LARAL R bytes-like object .

bytes.replace (old, new[, count])

bytearray.replace (old, new[, count] )
RPN EIA, KA BB 758 old SR R new. WIS H T IHESEL count, W H
A HT count IR P .

BRI T8 JHEAR 75 W] LA AT R bytes-like object .

A JET7EH) bytearray JUA JF JF A1

EREE—NINER, BERA BT

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

AR [0 T R sub AP A MBI Ik (Fecfi) 2851, 1XkE sub FfL 9 7E s [startrend] 24, 7]
WSHY start 55 end SYIREEAVITFoRiE . WRAR S WR[E] -1

FARRI 75 ] ARAT B bytes-like object B3 0 % 255 JEHINHYEEL.
1 3.3 BUE MG 3252 0 & 255 YU NI EUE N TIF51

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

KT rfind (), BAETFPH) sub KRB 25|k valueError.,
TR T 5 0] PARAT B bytes-like object B2 0 % 255 4 Bl N 340 .
A 3.3 B 52 0 2 255 JE R N B A TP
bytes.rpartition (sep)
bytearray.rpartition (sep)
1 sep FeJa— IR MBI AL ETR A FA, R IE—A 3 Jodl, HP a2 sy, oA g
s bytearray @A, DARIFRRATZ GO QAR BRAT RIS, MR A 3 SCH PSS
bytes Y, bytearray %52 A % J5 51y Rl A .
BRI 7B AT F] LAJE AR bytes-like object o

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

bytearray.startswith (preﬁx[, start[, end] ] )
R ZHE AR AR E Y prefix TSR MR W] True, HNRE] False. prefic Al DAY Z IR
BT SEA B TC . BSRAT R start, FF I E AL EIF IR AL . WURA WIIRIT end , FEAEFTHE
SE L EAE IR AL
TR A RIZR ] DA AT R bytes-like object .

bytes.translate (table, /, delete=b")
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bytearray.translate (table, /, delete=b")
R[] Ji bytes By, bytearray X} G AEIA, BRI G 7E £ S 4L delete 1 BT bytes, H4 bytes Kf
TH T4 R AR R T, R R UZ K R 256 [ bytes X4 .

WA PMEf bytes . maketrans () J5{ERA| BT ZE,
X (LR AR, 1 table YN None:

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

e 3.6 JUE L BUAESTRRRY delete 1520 KT ZHL

PATR bytes #lI bytearray Xt 5 1) 7 ¥k IBRIAA T 0y 2 B0 I e ASCIL i — A% s, Hud i AT 241y
ﬁ?f}}%ﬂ)ﬂ TALR R . WAV N BrA Y bytearray J5 AR T JRHLRATERAE, 112 &7
ABHIXTR

bytes.center (width[,ﬁllbyte] )

bytearray.center (width[, ﬁllbyte] )
R FS R REIAS, TERK R width WFFH s, [T ER) fillbyre SEFEH AR =50 (BRIAEE
ASCH ZSH4F) o X T hytes MR, W width /NTEET Len (s) W PSR REIAS .

TEfif: BLT7IAR) bytearray A4S AR ERAE—— B R E DR, BMEBCAE BT .

bytes.1ljust (width|, fillbyte ])

bytearray.ljust (width[, ﬁllbyte])
R EXT R EIA, K FE R width {75 REEZEXT5F . MR FEER) fillbyte SLFEZS 0 (BRIABEH
ASCIH ZHE4F) o X Fhytes X4, A1 width /INFA5T len (s) WIAR A& 75 EIA .

TEff: BEJTIRIY bytearray HUAS Hf 3 LA —— B R E NS, RIMERCA ATk 2e .

bytes.lstrip( [charse )
bytearray.lstrip ( chars])
REEFFIEIAS, BERIEER T ST . chars ZHChT6 € BT ESE G IR 5
XA A FRFR I EE R 2 T ASCILF4F . R IE A None, W chars ZHUERINFE [ ASCIT
ZSEfF. chars ZHOFEIRE AR TRIBHRSEEN I 44

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

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

BRI — Ik 81 0] AT B bytes-like object o EHIR AN FATH, MIARETHACHEEGT
WFAF, EWstr. removeprefix () Jiik. BIA:

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

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

MR LTI bytearray fitAs S AR R —— B BT E R, BMEBCA AL AT .

bytes.rjust (width[,ﬁllbyte])

bytearray.rjust (width[, ﬁllbyle])
R JEXT G R A, FERBER width WS EEAXS 5. (R T8 e 1) fillbyre S 5e 23 060 (BRI
ASCH Z5H84F) o X Thytes W4, WA width /INT45T Len (s) W EI S REIAS .
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TEff: M7 YRRY bytearray A S JF LB E—— B BUR P E— DN S, RIESCA BTk .

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

K¢ B PSR AR L 1781, B sep VEDI T RRAT . WEREE T maxsplit, W2 JEAT
maxsplit WKIF7Y, M b AR WA sep RAGE DN None, LA A A5 ASCIL %5 AT 1751 AT
SRR IRAT . BT MAIF ARG, rsplit () WIEMAT RERRMIT R SR split ().

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

REGEFHAEIA, BERIGENRRBT . chars ZHCNHE € ERRT I EHE G —HHTH—
XA AFRRI T IR E R 2 T ASCIL 747, WERA SN None, W chars ZHUERIAFS [ ASCIT
ZEEAF. chars ZEOFAMEE BARES e B RSEERN T Al G

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

.rstrip()

SRS I8 1 3R 8 BT AR AT B bytes-like object o AR EAA G TS, MAR A LG
AT, WS Wstr. removesurfix () Jiik. BN

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

b'™M'

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

TR BTV bytearray BA 5 3 JFUBEAE—— B R A —DBXER, BIERAMUETSAL .

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

K¢ b AR A R 2R 240 1 P81, B sep A 2pBRAT . WRER T maxsplit HARGUE, W
RZ AT maxsplit WA (HIL, FIREZ 2 maxsplit+1l NITER) . WER maxsplit KAGEDH
-1, WORBREIRMEL (AT P A AT RERRAT) o

MPLER T sep, WESHHPWMARNSHAGHE BN EEA NSRS TR Glinpr,
;2" split (b', ") FfiRE [b'1', b'', b'2'1). sep B HE N — DL FAFH] (W
b'1<>2<>3"'.split (b'<>") ¥iRE [b'1', b'2', b'3']). M fHIEER DA FS 27

FIFFR I (b '] B [bytearray (b'') ], HAKEH TR X RIEEL, sep ZE0T LR AE
Bt bytes-like object .
B

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

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

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

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

[bllv, b|2|, bll, bl3v, b'']

U2 sep RARE BN None, WY —Fifff 35 HELER) ASCIL 25 H AT S W00 0 A7 i
£, HEREACE PO ECRRBI 2 ARF. I, TEATEE R AN D0 %2 7 91 sl A 7
ASCII 258 A P A EA TR R 1] [

4n:

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

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

bytes.strip(Lﬁam])
bytearray.strip(&ham])

R FEEAIEIAS, BB E I KRR BTN . chars ZHUNTE E B R T EHE AT T
X/\%ﬁ”\%fﬁlﬂzﬁ{b_ %H%?ASCH 6‘ ARG WA None, W chars ZHCERINKE IR
ASCH % 4. chars ZHOT AR E BRI EUR S RSB RSEBIEN I HE:

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

b'example'

TR R A E 8 ] DARAT B bytes-like object »

TEff: BLITYERY bytearray BA 5 3 JUBEAE—— BB AE—DHR, BV MUEATS

AT bytes il bytearray X G177 vk 2 B (i A28 ASCIL i) —dEfilA% 3, AW 24 b ) T 58— dE %L
o TEERAVNT R ETA Y bytearray JiiARS AR FIBIATERAE, R ST AHIIINSR .

bytes.capitalize ()

bytearray.capitalize ()
R PR RIAS , R RS R R — > ASCILPAF, I HER— NP P AR 5
HAR/NG . A ASCH YRR R AR .

TEff: IEJTIRY bytearray JUAS Ft A ORI —— R A2 E—EN R, RIMERA ML 2s

bytes.expandtabs (fabsize=8)

bytearray.expandtabs (fabsize=8)
R FFAN R EIA, HAp A R ASCI il R A7 & i — A EiZ A ASCIL S kg, BRI T4 /5 i
BN E R RAF I . B tabsize DFATRA—MHIRAL (BRIAHE 8 I %EI’J%‘J%%&T 510,38, 16
MR ) o BRRIFIFH, UL E RN TH B — AP 5 h p 45735 . RG24 ASCIH
HIRAT o\t "), MHFEGIRAPIHA—DEBAEHEAT, HEYFHET TR (R
ARE RPN ) AR R ASCILHATAF (' \n ") BUEIZERF (0" \r'), BB HIHFHY
Fuﬁﬂiwjﬂi AEATHAD T PO IE SO H IR A BIF N —, BT EAE A T B & 4
CRTVS

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

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

TEfR: TR bytearray JUAR 5 3F LA —— B AU AE—DHON SR, RIESRCA AR TR .

bytes.isalnum ()
bytearray.isalnum/()

Ry A b A N OH R F BE 2R ASCH F fF B ASCIL - Bk ] £¢ A HF By 41 9E
Z5 AR B True , 5 Wik [ False . ¥ B3¢ ASCI £ w2 5 W A & & 1 ¥ 4
b'abcdefghijklmnopgrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ ' W F4F. ASCII 33

B A HE S TS b 0123456789 " HIHF4F.
fil4n:
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>>> p'ABCabcl'.isalnum()
True

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

bytes.isalpha ()
bytearray.isalpha ()

mR Oy Ao T F R & B K OASCH F A I H R A OA dE & 0GR JE
True , & M & [ False . “F B 2K ASCH F £#F ¥t 2 % W H © & 7 J¥ 5
b'abcdefghijklmnopgrstuvwxyzABCDEFGHI JKLMNOPQRSTUVWXYZ ' F I FSF -

Bian:

>>> b'ABCabc'.isalpha()

True

>>> p'ABCabcl'.isalpha ()

False

bytes.isascii ()

bytearray.isascii ()
W75 28 BT 9 i 7 0B 2 ASCIT 5 ik o] True , #MRME] False . ASCI E45y
BYETEEZE 0-0x7F,

3.7 B RE.

bytes.isdigit ()

bytearray.isdigit ()
WR P8 b i 7 42 ASCIL +#E 4R H BP9 JE2 R[] True , R [A False . ASCII
B R I EA S TEFS b 0123456789 HIWTAT.

Bi4n:

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

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

bytes.islower ()
bytearray.islower ()

WP A o 20 —A/NG ) ASCIL A7 B K S ASCIL FAF MR 0] True , 75 03 []

False,

B

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

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

/NG ASCII FAF 52 F 9 E /S 1E)7 4 b’ abecdefghijklmnopgrstuvwxyz' HHFERF. K5
ASCI FZF 2 A 57674 b' ABCDEFGHI JKLMNOPQRSTUVWXYZ ' HHFEF.
bytes.isspace ()
bytearray.isspace ()
W FEH T EA5 02 ASCHL 25 (459 HFP A1 HE 2 MR ] True , 5 MiR[E] False . ASCII %5
R F I EAETETS b \t\n\r\x0b\ £ (&4, §il2, #47, M4, T HFR, HA0 PFERF.

bytes.istitle()

bytearray.istitle()
WERFFS R ASCUARER/ NG IE I BIFsdE2s Mk El True , HMRME False . iifZHbytes.
title() THFA K “DPREK/NG” HIHRE 2o

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

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

bytes.isupper ()
bytearray.isupper ()
WIS P9 op 20— ARG 58 ASCIL P59 HEA /NG ASCIL FAF MR 8] True , 75 03 []

False

B

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

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

/NG ASCH Z/H it B F I HA SHEF Y] b'abedefghijklmnopgrstuvwxyz ' PHFA. K5
ASCH B B 274674 b ' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' I FE4F .

bytes.lower ()
bytearray.lower ()

BREFEPAIEIA, HrE KRS ASCIH R854 T /NS T
Fin:

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

/NG ASCH F47 5l F 4 EHA SHET 4 b abcdefghijklmnopgrstuvwxyz' I FH. KE
ASCI 45 F HEA S HE/F4)) b ' ABCDEFGHI JKLMNOPQRSTUVWXYZ ' H I F4F -

TEfif: LTV bytearray fiAS S AR ERAE—— B R E R, BMEBCA BT AT .

bytes.splitlines (keepends=False)

bytearray.splitlines (keepends=False)
IR (8] fy g R A S AT RN B K, AR ASCI AT AT AL B4k 4o MO VA Huniversal
newlines JREMAT. GERINBH AL ETIATEF, BRIELIR T keepends H R FAH.

i

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

[b'ab ¢', b''", b'de fg', b'kl"']

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

AR TFsplit (), B TR sep i, X2 FAFHMIEARRR ] —A~ 25502, R R T
ASQER TN

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

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

bytes.swapcase ()
bytearray.swapcase ()

R FE P EIA, /NG ASCH AR AR KRG, 2 IR
i
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>>> p'Hello World'.swapcase ()
b'hELLO wORLD'

/NG ASCH 44t B F I HA FTEF Y] b'abecdefghijklmnopgrstuvwxyz' HFHIFL. K5
ASCI 45 F HEA S AE/74)) b ' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' 4 -

KNETF-str.swapcase (), FEE " HHIRA T bin. swapcase () . swapcase () == bin B2
o K/NFHEARAE ASCI H@WFRIF),  RIEHSTF & Unicode i3 {37 > B B BT .

TEff: BEJTIRIY bytearray HUAS Hf 3 LA —— B R E SR, RIMERCA ATk 2e .

bytes.title()
bytearray.title()

AR o] S B PR S AS , PR BRLR PA— RS ASCILPAF AT 3, HR P /NG o A
DRRINE ) T ELRF PRI AL

Bilan:

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

/NE ASCH FFak 2 I HE S HEF%) b'abcdefghi jklmnopgrstuvwxyz' FHIFER. K5
ASCIL FAF 3 73 AL 578741 b ' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' HAFAF, i Hifth ¥
THAA X KNG

EIR I — R R S8 S TO R E X, FFIELER) TR G B . %08 KTEZEUE I AR
AR, HEREWRERERHES G IARIHeS B MOy RIRA R, X0 S EUR a2 4iA:

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

A RAGE A I Uk SO A B RS ) S0 A B

>>> 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."

TEfif: BRI bytearray iRAS F A BB —— BB A B SR, BIERAMUE T .

bytes.upper ()
bytearray.upper ()

R EE AR, /NG ASCI FAF 64 T i K S,
5 4n:

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

/NG ASCH F4F e 7 {H A & 7E /74 b' abcdefghijklmnopgrstuvwxyz ' FHIFHF. K5
ASCI PPt F 1 HAL &6 /74 b ' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' HH Y F4F

TEff: IEJTIRIY bytearray HUAS Hf A LA —— B R E NS, RIMERCA ATk 2L .
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bytes.z£fill (width)

bytearray.z£ill (width)
R JE P EIA, FE/EFE b 0 B PR width, TEFERIZ (o' +'/b' =) BALFH
ﬁiﬁr%_EIEﬁ%‘%' Z B MAEZ Bl X Thbytes X4, W width /NTE5T len (seq) NEIR
MR

Bian:

>>> p"42" . z£1i11 (5)
b'oo042"

>>> p"-42" . zf111 (5)
b'-0042"

TEfif: BLT7VARY) bytearray A4S S AF EORAE—— B R E IR, BMERCAE BT AT .

4.8.4 printf PRSI HRE AL

TR N AR E R SRR R, WRESBOFZE ILATIR (BN JCIE Ew) Bon JeH 5
B o WREHTEIRE R REA ST B M, R A — I .

FHERXME (oytes/bytearray) A —FRRRIY N EBAE: (1 & G B84 XWPFch 7
B # XE BB ESF. ST format % values (H:H format J—PFHENR), I format FH] %
HAARCAT R B I B WA values 26 H o HBCREMUTAE ClEE M sprintf ().

IR format BoR—ANBM SR, W values 7] PAH—PAETCAN S S THIRIIE, values WhM B 22—
SRS % AT R R R R E R AT I R A e, BE 2 — B B S g (B anoedl) .

SEREA S TSR S AP R DL R ALR, FLAA TR B (T
Lovst SR, TF IR
2. BRgTEE (FTi%), MG SR SI4UR (I (somename) ).
3. BEHORE (W), T AT 2

4. FUNFEIIE (AIE) . WERISER " * T (B5), MSLPRIEES M values SRR R —ICR R, %
AR X G g i/ NP B TE FE AN TR R BE 2 SR T 3R

SRR (WTik), DAE ' . (R09) ZJE IR Na . RGN '+ (B9), WSkrkiE S
M values JCALR T —ICHR PRI, BEEEHLXT RN REEZ IS ICR .

6. KM (i) .
7. BT,

UHASEO—A T (BOABRGSIEAL) W, FATERXI A ORG-S e 6, X
B s AR R T AR RSB AR RS AL R R I

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

TEMEIFOL PAR R B B~ ARICAT (R E—NFIIRNSHSIE) .
LSO avk
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(EHAYFAR T B OB (HGE IR 30

R BRI AT .

%ﬁﬁﬁ%ﬁxﬁ? (AR FIR 2 10" #etle, WISBHREH).

ZHE) AT e AR IR R (ST ER) B R — =S
?—’f%?ﬁ“( ) RN TRAIREERAIT S (S8R S ) .

s | X
|l
|l
|l
]
|l

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

F i

'd’ AT TR

i AT T IEHIEEEL

‘o BT /Nt (1)

'u' SFHPRAY - ST T ®)

'x' | AT ANERE ONS). 2)

X! BTN (R5). (2)

‘e | FAREERE UNE). 3)

'E e (K5). 3)

"f IR 3)

'F' TR 3)

'g' /j;ﬁ*%f: WERFEEUNT -4 BUR/NTRE BN GE /NG a2, el i+ | (4)
o

"G ‘ijféﬁ?l‘%iﬁo WERAEEUNT -4 AN THREEEMGE RS fa o=, A -k Hi | @)
7\

¢! A (R BEERNFINE) .

'b' TR (AT b K2 B __bytes__ () IXHR). )

's' 's' & b A%, HW4TERT Python2/3 EI’Jﬁ:ﬁ%EP@ﬁH (6)

'a’ Bytes (converts any Python object wusing repr (obj).encode('ascii', | (5)
'backslashreplace')).

'r' 'r' 2 'a' g, HCUTESET Python2/3 A A . (7)

%! T%}ﬁéﬁ%& LR P — s PR

HRE:

(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' BF, HIE 3x RIHHASHALE.

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

(8) &I, PEP 237,

HEf#: BLITIAM) bytearray A S 3 JFUBERAE——BEE A HN R, B MU

S
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PEP 461 - >} bytes #il bytearray 75 h1% 4§10
3.5 Bl e

4.8.5 PA7PLFd

memoryview X4 FLVF Python fCHS T 1] — Xt R NwR B, B G 30R Zop KL oz b4 T
L.

class memoryview (object)
BIE—A51 H object jmemoryview . object WhZi AL M X ML . SCHFZE i X PIMSLIN A 00 52
Hbytes flbytearray .
memoryview H JLHRMME, JCHEIEH IR object AP § NAFERTC, X T2 BRI RAL,
Wbytes Mbytearray , —MICRR—ADFN, HHAMRE, Warray. array WREAERIIT
%,
len (view) Htolist PWKEME, WHE view.ndim = 0, WEKEHN 1, 1R view.ndim =
1, WHAKREEST view FOTEMEE . MTHEER4EE, HRKEESTIR view i ES | RIKIE.
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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(8L 7))
>>> v[2:3] = b'spam'
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
ValueError: memoryview assignment: lvalue and rvalue have different structures
>>> v[2:6] = b'spamn'

>>> data
bytearray(b'zlspam')

M AT S B, 0 80 BRIy (L) Z8BUR ) —2E AL I (RIS nT A A o WA A o S
" 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

e 3.3 JRE G —4ENAAARL IR BAE T DAREY) i o A AR ST 57BY, b B0 1 — 4k A7 A B B2 T
UEEiibp

TE 3.4 WUEW: WEMEIIES H3d N N collections. abe. Sequence
TE 3.5 MU AT IR I FAE T B O e i TR 5
memoryview HAPNT—8IE:

__eq__ (exporter)
memoryview 5 PEP 3118 )&t $X W AR, IF AR M ] st ruce EIAMH
BRI AR R AR AR IR A X AR AR [, DA Tl S840 A

Xt Ftolist () 27l BT X Fpstruct #& X FAFH T4, W v.tolist () == w.
tolist () W v Fl w #H55:

>>> import array

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

>>> b = array.array('d', [1.0, 2.0, 3.0, 4.0, 5.01])
>>> ¢ = array.array('b', [5, 3, 11)

>>> x = memoryview(a)

>>> y = memoryview (b)

>>> x == g == 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 FAFHEIA s t ruce BT SCRE, WM G LRSS R B A (RIFA%C
TR ZEr XA )

>>> 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

(T oUgkEs)
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(8L 7))
False
>>> a == Db
False

R, SRS —RE, T NFEREXIRKD, v is will FRERE v = w.
£ 3.3 BOE R Z BIAYRAS LA RS 77 It & 2 2% H A oS 2 AR AL 45

tobytes (order=None)
P X A AR A ER R ] . XA Y T NAAIE L by tes fiE4s .

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

b'abc'

>>> bytes (m)

b'abc'

XFARESRA, ERET PR RNYER, P irg o h 735 f. tobytes ()
YRR RFRFER . AT G st ruct SHUEENARE M EIEEN .

3.8 FrRUIGE: order WILAKH {C°,°F,°A%Y e 24 order ’C 30F B, JRAGEEH I EIRE S EH 2 C
oY Fortran JliJ7 . XFIESME, "A° 2R F P N AERE BRI A< . R, PIAFH 9 Fortran i
FEBRE . MTARESIME, B el C B, order=None 5 order="C’ 2 AHAI¥]

hex ( [sep[, bytes, _per_sep] ])
R A —AFRFERXTGR , H a3 B RAWAS 7S i i Rt 2 g X HLR 45717

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

3.5 Bl e

e 3.8 R th: Sbytes.hex () ML, memoryview.hex () BLAE 3+ A 1E B sep F
bytes_per_sep Zx${VATE 7S 3 il it 1) -5 Z (AR 2 B A

tolist ()
PG XN S PA— A Ie RPN RTE R [E
>>> 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]

FE 3.3 BOE: tolist () BAESFf st ruct MHUEIR PR ITA BPAF R AR A K2 4R
o

toreadonly ()
1R 7] memoryview XF 4 N ERA . JR IR memoryview X 4R 4L AE o

>>> 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

Q3
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(& b))
>>> mm.tolist ()
[43, 98, 99]
3.8 B EfE.

release ()

FER R AL R A TF IR et X o VP2 X G BT SR IO R 2 R IBURF IR B A (191
W, bytearray FB I EEILIEER/N); Hit, AT release() AT ATy (M B 25 ik 46 B A
OFRERATAT 2 R B -

TEBL TR 5, ALATR LA B it — P AR 5| K valueError (release () AR E R,
B ARZ YR

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

S with @A), AT RARELE EF SCE PRGBS 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 B fE.

cast ( format[, shape ] )

B NIERL R AL B RS 2B AR . shape BRiA K [byte_length//new_itemsizel, X
-+

AV 1D -> C-contiguous F1 C-contiguous -> 1D,

HAS AR T st ruct iEH I B—JC R FUAERK . Hoi—Aig b2 71 0 (B, 'Y
200 SR T IR B SRR BEAR ] o

- 1D/long %4464 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

>>> x = memoryview (buf)

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

>>> y.tolist ()

(rro, 2, 21, 13, 4, 511, I[le, 7, 81, 19, 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)))

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 B HE.

TE 3.5 WUHE P 2540 Ry F IR, JEA% R AN A2 B

AFAE— SR A i 1 :
obj
WAFILEI B 2 X R

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

>>> m.obj is b

True

4.8. k2% --- bytes, bytearray, memoryview

67




The Python Library Reference, %1 3.9.13

3.3 BRI

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 ()

(0.0, 1.5, 3.0, 4.51, [6.0, 7.5, 9.0, 10.5], [12.0, 13.5, 15.0, 16.5]]
>>> len(y)

3

>>> y.nbytes

96

3.3 Bl Hise.
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,

T 33 ME B A% R BY BLE & ik TR stuct KD iE ¥R Ab FE. X B 0k %
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 .

T 3.3 R 24 ndim = 0 BHECH 25 ST M AN None
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strides

— BT, S ndim ARG AT ORI, AT S AR R
)T‘E?D
1 3.3 MRS R 24 ndim = 0 BH{E - 25 T4 M A T8 None.,

suboffsets

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

c_contiguous

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

f_contiguous
—AFEBH AT M Fortran contiguous W4 /R1E .

3.3 B e

contiguous
—ANFEBH NTFAE A M contiguous YT JRAE «
3.3 B IhhE.

4.9 H4H5YM --- 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 WGt --- 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.)

FHEGE TP AT VURAEAI{E . AFhashable BIfE, BIEEFIER. FUBSCHA R RBEE (RN RET
(ETAEXT AR RBEAT HUA ) A F] AR . B0 22 VR S i B 5 R EUBE ) — B - A SR g S A (AT
S (B0 1A L. 0) MR R AR HDOR RS —F e H . (HRWER, TR T2 e ik
FURIEAME, PR s R R . )

class dict (**kwargs)
class dict (mapping, **kwargs)
class dict (iterable, **kwargs)
IR —ASE L, BT RO B SR AT BB 2 1) KB SRR R ih Ak .
AT ) 45 T 2o )
o fIHAETE S N PAE S B B X {"Jack': 4098, 'sjoerd': 4127} or
{4098: 'jack', 4127: 'sjoerd'}
o i FHESA: {}, {x: x ** 2 for x in range(10)}
o fHFHRAIMESS: dict (), dict ([ ('foo', 100), ('bar', 200)]1),dict (foo=100,
bar=200)
WEAREA AR ESE, FOE - EFH, WRAEHR —MIESHOF BHE THX %, a8
— A G G A [ RE 8 . IS, (LS BN — A iterable %15 . %] BT
LIS B U — A NI S A TC R B TR . B — TR i 55— X SR A T
TR, S ARG RO T M B AR IR DAL, AR B S IMEDRE AR
R HAE B b R R
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WEREEH T KT, R FSHIESPMA ST A E SRR 7. AR AR
BOAE, K E KRBT SHER Ok B ESHE.

YERER, PARRBIERENFZHIYET {"one": 1, "two": 2, "three": 3}:

>>> a = dict (one=1, two=2, three=3)

>>> b = {'one': 1, 'two': 2, 'three': 3}

>>> ¢ = dict(zip(['one', 'two', 'three'l, [1, 2, 31))
>>> d = dict([('two', 2), ('one', 1), ('three', 3)1)
>>> e = dict ({'three': 3, 'one': 1, 'two': 2})

>>> f = dict({'one': 1, 'three': 3}, two=2)

>>> g == p == ¢c == d == e == f

True

B TARRERL O K i S 80 7 2R BB T A %4 Python ARiRAFVE 8. HoAth 75 Xl i
FATATA R B -

SO T S PR (IRITI 1 UM 724 S )
list (d)
R a T T B A K
len(d)
R d I
dlkey]
R[] d DA key BRI . QRIS R AAEAE key WG| K KeyError,

WERF I TR LT _missing_ () I H key NFFE, W dikey] #AERH A%
Ty Y- B T keyfﬁjﬂ%ﬁ dlkey] FfERRFIEE| %K __missing__ key ) VA i ik [
j%’lﬁﬂﬁﬁﬁﬁ?’kﬁ o WA HAMBAES T ESGEMA _nissing__ (). WERKE X
__missing__ (), }”UAE’,IEKeyError _ missing__ ( M\fﬁa—/\ﬁﬁ, [:,Tﬁ'é%—/\
SLAG) AR H

>>> class Counter (dict):
def _ missing__ (self, key):
.. return 0
>>> ¢ = Counter|()

>>> c['red']
0
>>> c['red'] += 1

>>> c['red']
1

FHE B TR Tcollections. Counter S I . ©F 3 — 1 AEW
_ missing__ F¥REHcollections.defaultdict Frfdi .

d[key] = value
¥t dikey] N value.,

del dlkey]
Pt dikey]l M d HRRR. QERBLFPALETE key M5 K KeyError,
key in d

MR d PAFAERE key MR A True, FHMIRM] False,

key not in d
ZMTF not key in d.
iter(d)
R PAF I B TCR LR . X2 iter (d.keys () AyPES .

clear ()

Mol S pr A IR -
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copy ()
R[] JE B P8 DL

classmethod fromkeys (iterable[, value])

(/IR B iterable HHEAIE—DH T, IFREEBCH value,

fromkeys () JE— R FI LT value BRINH None. P EHAR R 51— H 0k
S, AL value BO— TSRS SRR RRAT RS . BRI, ik
S

get (key[, default] )

W2 key FAAET L IR ] key HOMEL, 75 WIR 0] default. 412R: default K45 HMERIAH None,
WA ARG kK KeyError.

items ()
IR I, (ED D) R — TR . S IALIE A 2 A
keys ()

I [y = ML SR ZH ) — S ET LR . S DAL 3T % A%

pop (key[, default] )
N key FEAE T 7 UL MR HAS BRIT IR [0 HAE AW ] default. 42 default R4 H H. key A
T FST, W5 kRkeyError,

popitem ()
MBI RS BRI R —A> (B, [H) X BEED &7 LIFO (RHESEH) My ol ml.
popitem () MM TR FHAATHFEER IR, FAEEGFERTREYMA . mRF M=,
FMpopitem () ¥f5| Kk KeyError,

15 3.7 R BFE W PRR I LIFO iR . 7EZRIMIRA S, popitem () &RH—MEREH
SEMEXT

reversed (d)

AR [B] 30 R AR T B ) 0 B . X JE reversed (d.keys () FIBREET .
3.8 FINEE.

setdefault (key[, default] )

W FIAFAERE key , REIERMEH. WRAFLE, FAMER default 115 key , IR 8] defaulr .
default BRi\"N None .,

update ( [other] )
K B other HSE/MEXT B Hr7 8, B A RE. &I None.,
update () ¥32 50— NFHAG, B0 — R #AEX (UK B ) o s HAh AT %A
MEFRR) WA ERN S ARG H T XRBETSE W2 DU T8 2 i /A X 58 7
d.update (red=1, blue=2),

values ()
1R[] f M 2 ) — T . S AL 3 % A

WS dict.values () MEZ BIA S LB B 2IRF] False, iX7E dict.values () 5
HH 5 H i R R

>>> d = {'a': 1}
>>> d.values () == d.values()
False

d | other
FH d 1 other WP SEAIE SR BN @ — DT P8, PIE DOATENE 78 . 24 d F other £7 A [7) B
W), other {ELSE.
3.9 B ge.

d |= other

] other WSEFVESE B ML d , other 7] PASRmapping Biterable FSE{ENT . 24 d F other 75 #H 7] 48
i, other FE ARG

4.10. WYY --- dict 73



The Python Library Reference, %1 3.9.13

3.9 Bk e
PIAS TR He 2 BACH ENT A MER G, E) WA SMSE CREIBIT) . HEF L o<,

<=, ’>=",">") &5 K TypeError,

TIOR3 RO S SRR IR o R TS I 4 SR B4 A B R
E.

>>> 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}

AE 3.7 MR 80 S m AT . AT 2 A 3.6 lRITHAE CPython SEHANY
- B 7 LA PR R 2 T I

>>> 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)]

TE 3.8 MU ek B I 2 T I
S U

types.MappingProxyType A[#HRAE—dict B HEEME .

4.10.1 “yULBLPRF 5

idict.keys (), dict.values () fldict.items () FrREIFIELE WA £, ZAZEAF MK
IS, I, W 2

U P T AR AC AT A 5 X B A e, SR I A G -

len (d:l.ctv:Lew)

Il <l 4% H 2K
iter (dictview)
REFH R (R (DA (B, () AICRMITHRIR) A

RN 2 A A 07 AT A . X EERE ARV zip () SREIEE (H, ) X pairs =
zip(d.values (), d.keys()). A—MIEMFIFEN TG pairs = [ (v, k) for (k,

v) in d.items () ].

TE S I B 7 i 1 2% H IR E AT R AT BB 5 | & Runt imeError 834 oA AT
%H.

TE 3.7 B M 2 DR R 3w AU o
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X in dictview

AR o SR BT S P AR R (RO (FEd G — R OL S x B —A (B, {H) Jogl) Mk [l

True,

reversed (dictview)

IR ] PRI B (B AR AR . R e 5 e AR s 4 A T2 A

1 3.8 MR R B A 2 T
HOERTES, FAEARANES HAGA . QR EEZ TG Ar, B B, (H) X AiE
S HWWEAT, BAKBERERSEUTES. (ERRWAGINRUTES, BHAHBEESH
FEM.) NTEMUTESHWRE, g ESEcollections. abe. Set g X ATREAER & A RN
Bt ==, < 5 ).

— A S A 7 B

>>> 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 | FSCEPRES R

Python [f) wi th {547 SCHRFE I BN SCE ISR E SUWIBA T B R SGX M. O SE B A T X
LI, R B E SRR E SGEATI B SC, TERR AT RIZEAZ B R 30, HTER AT 5
SRR i R S
contextmanager.__enter__ ()
PENGBATHE BRSO R B G 8 R BB AT B SO HABXT G . T AR [ 2 45 3
bR SO BRI with 1EA] as T AR RS .

— AR EH G B E R SRS BT file object. SUHRTEAM __enter__ () IREIHEHH, AR
Yopen () BFME with B F T Sr#EER,

— AR [E] PTG B SR BRI BT id decimal . Jocalcontext () RRIBIMXT S, SRS
PRER RGBSy decimal bR SCREN IR G decimal bR SCH)— AN RIA R ML E]AS . X X with
A ITE A T 24 B decimal | R SGHEATHE M, ORI with B RASMAARS .
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contextmanager.__exit__ (exc_type, exc_val, exc_tb)
B BEATES B SO AR B AN R R R 2 B T A A AR Ao S /2 5 . 24 B Rl an SR AE ST
with IEAREAARIE A T 5, WSHRSEERERZE, EPAKLRIES . EHARE T
=NZHU5H None.,

H M7 ERIR ] — DB EL with BRI BRCT 5 ARSEA TR BT with BRI R HITER] . 750
ii#ﬁﬁfh?&%ﬁ?ﬂﬁ)ﬁ%?%?& FEMCOTIRIAT I 2 AL B SRR S U wieh SRR TR (4
CEREAT R

T A S5 AN 24 i AR 5 | A —— AR B, T 9A B 240K [ — MEAE AR B T IR E AL
5 T B B RS | W 5 X A B R SO AR (A I exit_ () JiRRR
TSEE R

Python & T — 48 bR SCH B O SCHR 1] Zy IR AR [A) 0 SO Ao SR A Rk K BT, DA R 5 fif
ARSI T UE R SR BRSBTS BT SCE B ASE, R FZRAUR SRR AL B, E S
il contextlib MREFRM KRG

Python’s generators and the context1ib.contextmanager decorator provide a convenient way to implement
these protocols. If a generator function is decorated with the context1ib.contextmanager decorator, it will
return a context manager implementing the necessary __enter__ () and__exit___ () methods, rather than the
iterator produced by an undecorated generator function.

THTERL, Python/C AP At Python Xt 5 IS A H - BoA BRI ST VAR L T TR, AR SGX LT3k
A9 IS BL AR EA I A B ) Python I Aok fefit. SICEBATI _EFCHITFAAMIEL, B3
FUARATTE T AZ AT

4.12 GenericAlias %37

GenericAlias objects are generally created by subscripting a class. They are most often used with container
classes, suchas 1ist or dict. Forexample, 1ist [int] isaGenericAlias object created by subscripting the
1ist class with the argument int. GenericAlias objects are intended primarily for use with fype annotations.

ik fif: It is generally only possible to subscript a class if the class implements the special method
__class_getitem__ ().

A GenericAlias object acts as a proxy for a generic type, implementing parameterized generics.

For a container class, the argument(s) supplied to a subscription of the class may indicate the type(s) of the elements
an object contains. For example, set [bytes] can be used in type annotations to signify a set in which all the
elements are of type bytes.

For a class which defines __class_getitem__ () butis not a container, the argument(s) supplied to a subscrip-
tion of the class will often indicate the return type(s) of one or more methods defined on an object. For example,
regular expressions can be used on both the st r data type and the byt es data type:

e If x = re.search('foo', 'foo'), x will be a re.Match object where the return values of x.
group (0) and x [0] will both be of type st r. We can represent this kind of object in type annotations
with the GenericAlias re.Match[str].

e Ify = re.search(b'bar', b'bar'), (note the b for bytes), y will also be an instance of re.
Match, but the return values of vy .group (0) and y [ 0] will both be of type bytes. In type annotations,
we would represent this variety of re. Match objects with re .Match [bytes].

GenericAlias objects are instances of the class t ypes.GenericAlias, which can also be used to create
GenericAlias objects directly.

TIX, Y, ...]

Creates a GenericAlias representing a type T parameterized by types X, Y, and more depending on the T
used. For example, a function expecting a 1 i st containing £1oat elements:
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def average (values: list[float]) —-> float:
return sum(values) / len(values)

73— TR K F mapping IR, RAE T dict, ZRMPNRBSEHUCE T HIBMESE
B, AOITFRRATE—A dict, HEMEI ystr, (HIIEA N int:,

def send_post_request (url: str, body: dict[str, int]) -> None:

WEHEEisinstance () fllissubclass () NERE “ANSHCH “GenericAlias* 2574 :

>>> 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 a container object from a GenericAlias, the elements in the container are not checked against
their type. For example, the following code is discouraged, but will run without errors:

>>> t = list[str]
>>> t([1, 2, 31)
[1, 2, 3]

AL, AR AR, SEAAZ BLE XARER SR

>>> t = list([str]
>>> type (t)
<class 'types.GenericAlias'>

>>> 1 = t()
>>> type (1)
<class 'list'>

B E ] repr () Bistr () 2RSS ERRE:

>>> repr(list[int])
'list[int]"'

>>> str(list[int])
'list[int]"'

The _ _getitem__ () method of generic containers will raise an exception to disallow mistakes like
dict[str] [str]:

>>> dict[str] [str]
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: There are no type variables left in dict[str]

However, such expressions are valid when type variables are used. The index must have as many elements as there
are type variable items in the GenericAlias object's __args__ .

>>> from typing import TypeVar
>>> Y = TypeVar('yY'")

>>> dict[str, Y][int]
dict[str, int]
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4.12.1 Standard Generic Classes

The following standard library classes support parameterized generics. This list is non-exhaustive.
* tuple
e ]list
e dict
* set
* frozenset
* type
e collections.deque
e collections.defaultdict
* collections.OrderedDict
* collections.Counter
e collections.ChainMap
* collections.abc.Awaitable
* collections.abc.Coroutine
e collections.abc.AsyncIterable
e collections.abc.AsyncIterable
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
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* dataclasses.Field

e functools.cached_property
e functools.partialmethod

* os.PathLike

* queue.LifoQueue

* queue.Queue

* queue.PriorityQueue

* queue.SimpleQueue

e re.Pattern

e re.Match

* shelve.BsdDbShelf

e shelve.DbfilenameShelf

* shelve.Shelf

* types.MappingProxyType

s weakref.WeakKeyDictionary
s weakref.WeakMethod

* weakref.WeakSet

* weakref.WeakValueDictionary
4.12.2 Special Attributes of GenericAlias objects
1SRG 2 BURR S T — LRk H B m i -

genericalias.__origin

A ) R N B T2 12

>>> list[int].__origin___
<class 'list'>

genericalias.__args___
This attribute is a tuple (possibly of length 1) of generic types passed to the original
__class_getitem__ () of the generic class:
>>> dict[str, list[int]].__args__

(<class 'str'>, list[int])

genericalias.__ parameters_

BRI IERI DRI —ond] (WIREA=S), B& T _args_ PHME—RAUASH,

>>> from typing import TypeVar

>>> T = TypeVar ('T")
>>> 1ist[T].__parameters___
(NTI)

S
PEP 484 - Type Hints Introducing Python’s framework for type annotations.

PEP 585 - Type Hinting Generics In Standard Collections Introducing the ability to natively parameterize
standard-library classes, provided they implement the special class method ___class_getitem__ ().
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12 (Generic) , user-defined generics and typing.Generic Documentation on how to implement generic
classes that can be parameterized at runtime and understood by static type-checkers.

3.9 B fE.

4.13 APy R
FRRER S5 R BLAFIRIRE G SRMERF G H IS — DRI

4.13.1 B

MR IR BN SR IEDT: m.name, SXHL m Jg— MR name 177 52 SCHE m A5 R —4
FFR e REHEERT ABIR(E . (R import AR UL R XIS R 1 —Fi#efF; import foo
ANESRAFAE— 400 foo BB R , T BRAFAE— T 440 foo IIRLERIK) GRAME) & 3L, )

BABERIAE —FRRIENE dict o XREEBHRMASRIFIM . B UUHF R SERR BB B
o, MRIGEHEEN __dict JRME RIS m._dict__['a']l = 1, X&fm.a @l 1,
HEFAEE n.__dict__ = {}). AEWEEBN  dict__.

WE TR H OB S 5 XA <module 'sys' (built-in)>. WIRGEM—AICOEINE, Was
Ji{ <module 'os' from '/usr/local/lib/pythonX.Y/os.pyc'>,

4.13.2 585001

F T X B2 A4 25 7] objects Fil class,

4.13.3 Rk

PRI G il i PR ECE BT . X RRECT R ME—#E 2 B func (argument-1list).

SEPR PAFAEBAOS [ R B 42 . N ESRECRI T P A SRR, A SRR BE (TR e k), RS
B AANE, R XTSRRI

£ 45 B %% 5 function

4.13.4 Jjjik

TR R FROR PRV RS AAEMIE: WE R (BIIN5£A append () J7ik) FIZESE

BTV WETEH RPN EEOR A .

WERARIE AL FR T (BIE eSS4 2SR N R A , VRTS8 MRFRXT 4L 982 77 ik (3

PR =) 77 k) W% BB, B2k self ZEURMBISEYFR. 4508 ER AW FRR HikE

PEim.__self  #HAEIZFVEMINS, Min._func_ @SCHHZERIEE. A n(arg-1, arg-2,
.., arg-n) BN TEMA n.__func__ (m.__self__, arg-1, arg-2, ..., arg-n).

SRR, FE T EN SRR R B2, T EENEERE AT TR R
MG H (meth._ func_ ), KR ARIFEESETIENTERE. 2k E T EWEEYS S35
KAttributeError. MBREIEEME, WOHTE N ERREON S b 82U 3 7

>>> class C:
def method(self):
pass
>>> ¢c = C()
>>> c.method.whoami = 'my name is method' # can't set on the method
Traceback (most recent call last):

Q)
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(8L 7))
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 EIS Y types.

4.13.5 {Cigxt 4%

RIGXRPCEA LB RFIR “Oh%iE" KA AAT Python AURD, BIAN— A eREiA . EATARET KBTS,
PR EATA &R A R AT PS5 . ARG W B compile () pREGRE], F Al M ok £L
MR __code_ JEIEM AR 7S F]code Bk,

i) __code_ &filik FitF 4 object.__getattr__, ¥ obj Ml "__code_ ",
ArPAE RS S (ARG A5 ) fdhexec () Beval () WEBRBORIATECRIE.
W25 BiES [ types.

4.13.6 P3R4

KA RFTR SN R LKA . XRAYEB L NERE Cype () RIRI. FRBBAFIRAERAE. e
PEREHL t ypes & T B hnifE N B2 45K -

R PIXFE BYERFEIR: <class 'int'>,

4.13.7 EX R

BEXF 5 25 AN 2 AU AR [P (B Y R TR 8] . B SEHRHT AR A A . S50 5 RAF— i None (X 24~
WEAM). type (None) () &4 mifE—~EAH),

MR LN None,

4.13.8 HWEFFAT %

WX EH TV R (2 W slicings). B ZRMEMTRRREAE . AIEFFA R RAE —MEEL 1ipsis (X2
MNNBELFR). type (Ellipsis) () @4 EIIipsis B,

PR EHE N ELLipsis 8 . ...
4.13.9 RSB 4
XTSRS AE M BN — i R T BT LR BB 3R [ . 152157 comparisons | fif# £

{58, REIXRRA—FE Not Tmplemented., type (NotImplemented) () &4 XA~ EAH,
NS 5 Not Implemented,

4.13. Lty YR 81
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4.13.10 A/RMil

Hi/RERMADERNR False fl True, ENIPRIREH FREME ORI ALt AT 24 VF FLEE
fBAE) - FERCT IR B R SCH (BIg I AR AT SR ), ENTRAT A AL LT REE O A 1. A
ﬁ@%&boil () AT ASHT R ES BRI, RESRE AT — 2 (S W2 % 410
G 4 o

BRI EIET AN False Fll True.

4.13.11 Pt 4%
A KB I1E B35 S types. FLHHER TRRISIRT 52 . [0 90T 55 A S U] 1 ol 5 245

4.14 Fiik)EtE

T LIS R GRBPIN T — 2R R Jm e, ENTRA S AN . o — AR atidir ()
N EL R BT A Y
object.__dict__

—AFIECHA SRR BN R, TS (F15) JEtk.

instance.__class__
RSB IRHIE
class.__bases___
HIZENS G B 2R BT ) T
definition._ _name_
ESNIT L ORI [ pust e N e S T P
definition.__qualname___
XL R HE. RS AR S A qualified name
3.3 FrihfE.
class.__mro___
BeJm R R R e, TEJT ATl S BT B R A R R .
class.mro ()
WA — IOk E R, DANIHSEOE f 5 BT . B eSS BbmseaR  ,, HE R AT
T mro_ ZHi,
class.__subclasses__ ()
ﬁﬁﬁﬁﬁﬁfﬁﬁ¥%%%ﬂmﬂ%o$ﬁ%ﬁ@%ﬁﬁﬁﬂm%ﬂ%oﬂ%%%?@%?%%
XA g

>>> int.__subclasses__ ()
[<class 'bool'>]
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4.15 Integer string conversion length limitation

CPython has a global limit for converting between int and st r to mitigate denial of service attacks. This limit
only applies to decimal or other non-power-of-two number bases. Hexadecimal, octal, and binary conversions are
unlimited. The limit can be configured.

The int type in CPython is an abitrary length number stored in binary form (commonly known as a "bignum”). There
exists no algorithm that can convert a string to a binary integer or a binary integer to a string in linear time, unless
the base is a power of 2. Even the best known algorithms for base 10 have sub-quadratic complexity. Converting a
large value such as int ('1' * 500_000) can take over a second on a fast CPU.

Limiting conversion size offers a practical way to avoid CVE-2020-10735.

The limit is applied to the number of digit characters in the input or output string when a non-linear conversion
algorithm would be involved. Underscores and the sign are not counted towards the limit.

When an operation would exceed the limit, a ValueError is raised:

>>> import sys
>>> sys.set_int_max_str_digits (4300) # Illustrative, this 1is the default.
>>> = int ('2' * 5432)

Traceback (most recent call last):

ValueError: Exceeds the limit (4300) for integer string conversion: value has 5432.
—~digits.

>>> 1 = int('2' * 4300)

>>> len(str(i))

4300

>>> 1 _squared = 1i*i

>>> len(str (i_squared))

Traceback (most recent call last):

ValueError: Exceeds the limit (4300) for integer string conversion: value has 8599.
—digits.

>>> len (hex (i_squared))

7144

>>> assert int (hex (i_squared), base=16) == 1*i1 # Hexadecimal is unlimited.

The default limit is 4300 digits as provided in sys. int_info.default_max_str_digits. The lowestlimit
that can be configured is 640 digits as provided in sys. int_info.str_digits_check_threshold.

Verification:

>>> import sys

>>> assert sys.int_info.default_max_str_digits == 4300, sys.int_info

>>> assert sys.int_info.str_digits_check_threshold == 640, sys.int_info

>>> msg = int ('578966293710682886880994035146873798396722250538762761564"
'9252925514383915483333812743580549779436104706260696366600"
'571186405732") .to_bytes (53, 'big'")

3.9.14 FIE.
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4.15.1 Affected APIs

The limitation only applies to potentially slow conversions between int and str or bytes:

e int (string) with default base 10.

e int (string, base) for all bases that are not a power of 2.
* str (integer).

* repr (integer)

 any other string conversion to base 10, for example £"{integer}", "{}".format (integer), or
b"$d" % integer.

The limitations do not apply to functions with a linear algorithm:

e int (string, base) with base 2,4, 8, 16, or 32.

e int.from bytes () and int.to_bytes ().

e hex(),oct(),bin().

o H& X HA4 £ 4R1Z Z for hex, octal, and binary numbers.
e strto float.

e strtodecimal.Decimal.

4.15.2 Configuring the limit

Before Python starts up you can use an environment variable or an interpreter command line flag to configure the
limit:

* PYTHONINTMAXSTRDIGITS,e.g. PYTHONINTMAXSTRDIGITS=640 python3 to set the limit to 640
or PYTHONINTMAXSTRDIGITS=0 python3 to disable the limitation.

e —X int_max_str_digits,e.g python3 -X int_max_str_digits=640

e sys.flags.int_max_str_digits contains the value of PYTHONINTMAXSTRDIGITS or —-X
int_max_str_digits. If both the env var and the —X option are set, the —X option takes precedence. A
value of -/ indicates that both were unset, thus a value of sys.int_info.default_max_str_digits
was used during initilization.

From code, you can inspect the current limit and set a new one using these sy s APIs:

* sys.get_int_max_str_digits() and sys.set_int_max_str _digits () are a getter and
setter for the interpreter-wide limit. Subinterpreters have their own limit.

Information about the default and minimum can be found in sys. int_info:

* sys.int_info.default_max_str_digits isthe compiled-in default limit.

e sys.int_info.str_digits_check_threshold is the lowest accepted value for the limit (other
than O which disables it).

3.9.14 i IEE.

g i Setting a low limit can lead to problems. While rare, code exists that contains integer constants in decimal
in their source that exceed the minimum threshold. A consequence of setting the limit is that Python source code
containing decimal integer literals longer than the limit will encounter an error during parsing, usually at startup
time or import time or even at installation time - anytime an up to date . pyc does not already exist for the code.
A workaround for source that contains such large constants is to convert them to 0x hexadecimal form as it has
no limit.
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to precompile . py sources to . pyc files.

Test your application thoroughly if you use a low limit. Ensure your tests run with the limit set early via the
environment or flag so that it applies during startup and even during any installation step that may invoke Python

4.15.3 Recommended configuration

The default sys.int_info.default_max_str_digits isexpected to be reasonable for most applications.
If your application requires a different limit, set it from your main entry point using Python version agnostic code as

these APIs were added in security patch releases in versions before 3.11.

Example:

>>> import sys

>>> if hasattr(sys, "set_int_max_str_digits"):
upper_bound = 68000
lower_bound = 4004
current_limit = sys.get_int_max_str_digits()

if current_limit == 0 or current_limit > upper_bound:

sys.set_int_max_str_digits (upper_bound)
elif current_limit < lower_bound:
sys.set_int_max_str_digits (lower_bound)

If you need to disable it entirely, set it to O.

4.15. Integer string conversion length limitation
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except FAJ try BRI, %A EHAEMIRE: HiZKHSHEE (EALH € IriR4: i 55
%) W TIALB AP 2 2 FOKE R A ER, BT A M2 FR

TS A N R L E G RS B N BRI A . BRAES AU, BATE S B — MR SRR
TR R “RBME” . X0 DA — AR e th Z2AME B (10— A5 R 8 A — N RS R I 47
) AT . RIS S E B H R a4 .

PRSI PAS | & N B o X AT g I S i A B R R A IR A 1, MR FEfRRESR S | & T
RIS ARSI — e IR TER, WA EERTAURAEDY I P R3] %Al k.

NS R AL T R4 DA SO S s SR )7 I M Exception ZREUE A F KM A 2
MBaseException KIREFHV RN . *TEXFHIEL(EE R ATE Python L tut-userexceptions
WO EE .

5.1 Exception context

When raising a new exception while another exception is already being handled, the new exception’s __context___
attribute is automatically set to the handled exception. An exception may be handled when an except or finally
clause, or a with statement, is used.

This implicit exception context can be supplemented with an explicit cause by using from with raise:

raise new_exc from original_exc

IRAE from Z J5—FRARX LI N —PRHE B None., BHALENTI KM FE EWikE N _ cause_
KHE _ _cause_ e HW _ suppress_context_ @M N True, XE:fi ] raise
new_exc from None T DAF R HLKFIH & B i W B R H Rk B /R HEH B @l KfKkeyError ik
HAttributeError), [FRHEIHRFEAE __context_ HRHER] AR DAELE P I 1T 48

BT 5w A SR E LS, BRAM B2 BR X R EN R, __cause_ PR A H
TSR ENMREFEER M REE R, _ context_ BN EIERENFE _ _cause_ hNone FH H
__suppress_context___ ﬁﬁﬂﬁlﬁﬁﬁn

ANEEWHIEL T, REASDATEEMPIESEZEER, DMER &G 1T B2 BRI &M K

Ja— 5
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5.2 Inheriting from built-in exceptions

User code can create subclasses that inherit from an exception type. It’s recommended to only subclass one exception
type at a time to avoid any possible conflicts between how the bases handle the args attribute, as well as due to
possible memory layout incompatibilities.

CPython implementation detail: Most built-in exceptions are implemented in C for efficiency, see: Ob-
jects/exceptions.c. Some have custom memory layouts which makes it impossible to create a subclass that inherits
from multiple exception types. The memory layout of a type is an implementation detail and might change between
Python versions, leading to new conflicts in the future. Therefore, it’s recommended to avoid subclassing multiple
exception types altogether.

5.3 HR

AR A R A2
exception BaseException
A WESEESE. EANIZYN B € CEE MR (XM IE [ Except ion). WRTE
PR SEBI ER M st r (), MKRESEFIMSEETR, B8 L3 S EUR b 2 P A7
args
iy SRS HOTH. N ERE BlUN0SError) #Z2RFELR S HOHK T I T
AP TCRAFIRIN & 3, A Rl K2 — D A R (5 B A A R
with_traceback (1b)
Ji:@%ﬁ th R ST EME B R MHZ S R 4. Bl AN R B AT e i e AR
Hi:

try:

except SomeException:
tb = sys.exc_info () [2]
raise OtherException(...).with_traceback (tb)

exception Exception

Bty WER AR RGUR HE EAIRA: H I . Brfy BT A Ry 24 IRAE A K.

exception ArithmeticError

PR TIIRAES S HEMERLE RS LN ERHE OverflowError,

ZeroDivisionError, FloatingPointError,
exception BufferError

15 G XA R BV E TSR AT IR |
exception LookupError

WL F T IR AR 24 Wi B 4) I (o P A SR B R 5 | TG 5| K IR 5952 IndexError, KeyError, iX
Al DA IS codecs . Tookup () KHBEG K .

5.4 HAESH

PATR 8 T AHE | KR R .
exception AssertionError

Y assert ARG % o

exception AttributeError
MJEMEL I (2L attribute-references) BB R I RERE T [ K (24— DS GARAR SRR @RS | ER
JR WIS M55 | % TypeError.)
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exception EOFError
M input () BRECR LU ] 5 Bk 2 SCAEEE R 44 (BOF) BERF9E51 %« (5341, io.I0Base.
read () flio. IOBase.readline () JF¥EAFIEE] EOF MK o] — A28 FZ4FE . )

exception FloatingPointError
B R B -

exception GeneratorExit
Y —Asgenerator BYcoroutine ¥ e A B ¥ 5] &5 2 W generator.close () Fll coroutine.
close (). BHEMKHBaseException M AsException, FNWMEFEAR ERIREHANE—
R

exception ImportError
Y import HAIZHXMBATHGE BRI K0T % FFH2Y from ... import Hfy from list” £¥
TETCEEN AR 25 % .
name 5 path J& VA E A QO TS HORGE . BUE IR BN AR R EA
AR R -5 i e o O B SO IR B A2

5 3.3 U ¥ T name 5 path &1k,

exception ModuleNotFoundError
ImportError W13, M—PHBIIAPIE M KFl import 51K, HfEsys.modules I E]
None 25K .

3.6 B RE.

exception IndexError
SRR S RS | K. (VD R L9 BB R RV ni Bl 2RI E RS A R Rk
W rypeError 45 1%.)

exception KeyError

MTEIA ARG PR TR E G (F) BERPRERES %

exception KeyboardInterrupt
PN PR (GEH N Control-C B Delete) MPRFRET A . FESATIIN], 2 WA o {5
T MR HAKEHBaseExcept ion PAIIR A SWALBEExcept ion PRRSEEAMITER, XFER] DAKE
Yo HARERS .

W fE:  Catching a KeyboardInterrupt requires special consideration. Because it can be raised at un-
predictable points, it may, in some circumstances, leave the running program in an inconsistent state. It is
generally best to allow KeyboardInterrupt to end the program as quickly as possible or avoid raising it
entirely. (See Note on Signal Handlers and Exceptions.)

exception MemoryError
Y MEAEFER AAAERG LA T GRS MBS 2EXF5) A THR 05 | K. SRR E R — AT
R AEUDEMRAT (NER) BAERER TN, R TIRZEMNAFE N (CHmalloc () K
), MRS SR RIS X FMEIL T e WA HESETEAIAG A — A, At aedT
B AR I (5 S, DABESR S B R SRR

exception NameError
YIS R R A FRAR BN NPT A BB CUN TAERRE S PR RIKIME R — ARG R,
Hrp S R4 BI 44 5

exception NotImplementedError
B IRAE B Runt imeError, FEM 7 HE RS, R I5 RN U 7E HBOR IR 4 R 20%
Tk BOREH BRI R MRS A S FRAS IR 5 | A B

TR BN RS — N IBFAF ST ERA AR REREHF - FEBCE OU N B2 LR s AT 1 7
RBRFERE L, BEETE T2 vone.
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Wif#: NotImplementedError fil NotImplemented AN H L, B EATG M4 FRAI .
WHZNot Tmplemented | AT FATEH L B ARG .

exception OSError([mg])
exception OSError(ennqsﬂ€wvﬂ;ﬁkmanw[,whwnvﬂ;ﬁknameZ]]])

BESHAE— D R G REOR [ R G I B BRI T | B, LSRR R4 VO BRI an” SCiFR
HF B AW F PR IRESEB S BRI ) -

a3t 2 1) 55 — R T S N iR A BB . R AR 2 X L JE P BRIN yvone. Ry T REIA]
TARE, WREAT ZAZH, Wargs BIERHUELE dal - ME 8 S8 Y 2 Jod.

P REAR SRR [0l AR )2 OSError WA T2, AR SCOS exceptions H AR . FLARRH T2
T errno fi. WATHAHE B HEBGEE B4 K MEOSError WA, 1 HAE TR A2

errno
K HT CASR errno MEFAIRTY

winerror
1E Windows |, MRS 5 A2 %) Windows 5 05 . Merrno J& MR &% I AL A iR S 7E
POSIX V-5 il U4 e X

1€ Windows T, U1 winerror & 282 80e— A, Werrno BIESARYE Windows 4 15755
SKHAE, T errno S 2N, FEEAE-G L, winerror Z8 & 2N, FHwinerror Jg§
HRFARFEAE o

strerror

BAERG PR QLA M 4 R (5 B . EFE POSIX PG i C % perror () HeAxfk, 1

Windows A1 Il }2 FH FormatMessage () .

filename

filename2
MT5XMARGEBIEA X Bllopen () Hos.unlink () WFH, filename &4 REN
4G RTINS R G RARR REL (Blilos . rename (), filename2 Rf/@2tE45 K
BB — AU

¥E 3.3 RE : EnvironmentError, IOError, WindowsError, socket.error, select.

error 5§ mmap.error QA E|OSError, HE#F A RER A HH—A~12K.

T 3.4 BOEM: £1lename JRIEBAERT &L 4 AN IR SCIE 2, AR 20 9 i BT S0P R L
G HEAT AR Z IS AR . EANBENIN T filename2 F45d g 2 RN @ T o

exception OverflowError
MEARIBE MG R KRB TEFTRBI G & XXBEECRUA W RERE (TA5| K MemoryError
WALEF ) . (2T IR, AR EBEGE I ZORIEE R 0L R 51 % OverflowError.,
FINTE C i /DX mUr i AL BRI AR AL, R HOF Rs A LU .

exception RecursionError
I 5 5 IR 8 HRuntimeError. ‘B X TE MR AR I & B o fx K H IR E (B Wsys.
getrecursionlimit ()) B#5|% .

3.5 B fE: FEBLZ HIRE R 5| K Runt imeError,

exception ReferenceError
WS HERAE M weakref. proxy () BBV S5 | R DT FZS A o i3k ml ik
ARG % A RETIHNEZE RS veakref fibk,

exception RuntimeError
R E) — A8 AR A B R R T . RIKRI(E R — MR R T A A T A4
P

exception StopIteration

M N E R fnext () Fiterator f__next__ () JFIRRTG1 %, MRFRZIENGARE 4T —5i.
BREMNG A — DR value, BEMEIZFHEIENSES N, BIAME I None,
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M—A~generator B coroutine PREGR IS, K5 & —A#)StopIteration SLfl, REGR b AI{EFRF
B HEFEERR T value JES .

AR FA A e RS BBk R E | & T stoplteration, E&#iki HRunt imeError (Of
ffstopIteration BN SFEFRHEHIEA).

TE 3.3 MCH M TN T value JE I S HEAE s sk A VR R MHE A B RE

TE 3.5 MEM: 5] A Ti#id from _ future_ import generator_stop J35H RuntimeError
¥l 2 PEP 479,

TE 3.7 BOEH: BOAX A RS E N PEP 479: FE4 848 51 K stopIteration S RIFHH

“NRuntimeError,

exception StopAsyncIteration

W — A asynchronous iterator ST __anext_ () F¥EET| & PMEIRIECEAE.
3.5 B e

exception SyntaxError (message, details)
2R AR B B AR S K. XV PAKAESE import 1EA], XTNE K Ecompile (), exec ()
Heval () WM, SCREBEBURIGHIASRER A (WEFELEE) mmHE.

FHEIBIN str () FORIEESERIFE . SRR —ocdl, Hs At nl 7E B J& vk 2 AR

filename

RATEE TR ITAE S 24 8
lineno

KRR ST . AT 9 R5IN 1 IR XA ETTHY Lineno A 1,
offset

KRR ST IF S . S5 RGN 1 F- G T E DA of fset S 1.
text

BB SRR SR

M AR BT R, THE SR -string: 7 JTEEIF HH A B2 A T i Rk by g iy SoR
H . AN, ZRi £Bad {a b} field =4 DLR args J@ 1 (f-string: .., (7, 1, 4, "(a b)n")).

exception IndentationError

SR IER AU R TA T R 2L . R syntaxError — T,

exception TabError

G S R AT SRR — B S PR S | & . iXJ& IndentationError fj—AT2,

exception SystemError
PR A LN TR, (R DL B B R T B SO A A BN RS | A IR e —
BB A TAF A SR AR (B W RZ RIS ) o

DRI 2465 I PR R 45 26 4 i FH) Python fEREAR FO/EH B4R N B . I WRIASR S Python ARREZHAY iR A
7 (sys.version; BEWMATERH K Python SR IFIRIBHT EIHIK), BRSO E (FH BT K
RAOMEL) DA D AT REM A2 B DR AR T URAD o

exception SystemExit

MR lisys.exit () BMEGI K. B4R HBaseException MiAJException AR 2
WP Except ion PSRRI . X ALVF IS8 IE W 0] FAZ 1R S EURBESHR 1. AR ER
BEALEE, T Python fEREZSMLRF IRt ASFTHUEM AR FIWIE S . WSR2 S5 %%
Ysys.exit () WFHR]. WSFARMEA— AL, WTEFEIH RSB HIRESD (&1634 C 1Y exit ()
BRAL) s WA N None, WERHCIRASHE NS ANAIZE M HABSEAL (FIANFEAFER ), ST EIXT
SHMEI R PRSI B R —.

Xfsys.exit () WM SR —A 585 UERR AT B HEART (try IBA finally ¥
A, BRI AR AT AR T — B AR TN 06 BB R 45 0 A XURS: o A0 SRS 48 %00 ity S b 75 2 57 BT IR
(BlanE R os . fork () Z JaW TR ) MR fiH os. _exit ().

code

LIS IR IS BT R E R (BRACH None.)
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exception TypeError
2P R B T SR IANE 2 X GG | . BRI ELR— 747, A 32
ANPEECHITER o
S ] DA Rl P ARCRS 51 K, AR S e R R AT B BRAE AN 3 SRR N Y 2 % 5
Fro RN RV 2 SRR 2 0 R 1R (R 0 R B LR I R S B, BT B A I aE 2 5 Y

“HNot ImplementedError,
BASHI R R BIINTEZOR int NG T 1ist) WY 3 TypeError, {HAEASHIIE
R (BNt NEORTEELZ A EUE) WY 24§58 valueError,

exception UnboundLocalError
27 R BT O A R AL B AT RN, (HR A IR R I AR AT E R T . e
%NameError E/Jg/l\?ﬁo

exception UnicodeError
24 %5 Unicode AH 5% 1 4 A S A B IR RS | o USRS ValueError B—AF K.
UnicodeError HLAG —SiA g0 s ML 45 210 @M. Bl err.object [err.start:err.
end] 245 Y E G AR A% < IO 4 € TORUA -

encoding

B2 PRIVE TR
reason

IR A 2 IR 2 B8 DR AT
object

S PR e 1 1 A B AR A O R R
start

object HILHEHRM IR E RS-

end

object HILHEHRMARBIMERS] (RE).

exception UnicodeEncodeError

e A T 4 5 Unicode R RS RINIFREG I K. ILRE R UnicodeError l—T12K.

exception UnicodeDecodeError

BAEAR A T &5 Unicode MR MR IRINSIFHEG K . ILRH R UnicodeError l—FK.

exception UnicodeTranslateError

TEFE SR b % 4 5 Unicode A XM ES IRAPRAREG | K. WWRHZUnicodeError lj—A~12,

exception ValueError
24 P AE Bl RR Bl W B B IR0 S AUEER & A I S48 IF HU LR BE T SERS A 7Y S5 O
WNIndexError RKAMBHRIT| % o

exception ZeroDivisionError
éﬁ%&ﬁ@%i@ﬁé@%z/\ﬁﬁﬁgwﬁ%ﬁ% |50 RIERIIER—DTFARER, SRR H R 2

IO H R DAS Z RIS ZS ;. A Python 3.3 JF4f, ENI#E0SError A4 .
exception EnvironmentError
exception IOError

exception WindowsError

FRFE Windows H 1] F .
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5.4.1 OS R

THIREEI gosError BT, ENTRHRIE RS HHRHEHE K.

exception BlockingIOError
Raised when an operation would block on an object (e.g. socket) set for non-blocking operation. Corresponds
to errno EAGAIN, EALREADY, EWOULDBLOCK and EINPROGRESS.

T OoSError BAWIETE, BlockingIOError ibG— AN gEH:

characters_written
—NRER, ORI IERTC B AZNRB T AR IR B 1o BLRAYE G /O eI LR
PERTH

exception ChildProcessError
Raised when an operation on a child process failed. Corresponds to errno ECHILD.

exception ConnectionError
ETER K R EL 2K

H T 2K HBrokenPipeError, ConnectionAbortedError, ConnectionRefusedError
MlConnectionResetError,

exception BrokenPipeError
A subclass of ConnectionError, raised when trying to write on a pipe while the other end has been
closed, or trying to write on a socket which has been shutdown for writing. Corresponds to errno EPIPE
and ESHUTDOWN.

exception ConnectionAbortedError
A subclass of ConnectionError, raised when a connection attempt is aborted by the peer. Corresponds
to errno ECONNABORTED.

exception ConnectionRefusedError
A subclass of ConnectionError, raised when a connection attempt is refused by the peer. Corresponds
to errno ECONNREFUSED.

exception ConnectionResetError
A subclass of ConnectionError, raised when a connection is reset by the peer. Corresponds to errno
ECONNRESET.

exception FileExistsError
Raised when trying to create a file or directory which already exists. Corresponds to errno EEXIST.

exception FileNotFoundError
Raised when a file or directory is requested but doesn’t exist. Corresponds to errno ENOENT.

exception InterruptedError

YRGB A WG % . XY T errno EINTR.

1E 3.5 MUETC Y4 RSV WREAME S hWir, Python BIZESEIXASG AN, BRAFLE S AR
ol & THERYE JRHE L PEP 475) A5 kX InterruptedError,

exception IsADirectoryError
Raised when a file operation (such as os. remove ()) is requested on a directory. Corresponds to errno
EISDIR.

exception NotADirectoryError
Raised when a directory operation (such as os. 1istdir ()) is requested on something which is not a di-
rectory. On most POSIX platforms, it may also be raised if an operation attempts to open or traverse a
non-directory file as if it were a directory. Corresponds to errno ENOTDIR.

exception PermissionError
Raised when trying to run an operation without the adequate access rights - for example filesystem permissions.
Corresponds to errno EACCES and EPERM.

exception ProcessLookupError
Raised when a given process doesn’t exist. Corresponds to errno ESRCH.
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exception TimeoutError
Raised when a system function timed out at the system level. Corresponds to errno ETIMEDOUT.

3.3 B EE: N T LA LT osError F.
S UL:
PEP 3151 - 5 OS fl 10 B 12 IR &5

5.5 &

1%

IO R EREES LR S E A SO TR -
exception Warning
f A=l iE -
exception UserWarning
P AR B 7 A S A B
exception DeprecationWarning

USRI A A 2 N At Python JFACE 1, WIDARCAEN 5 B 37 AR HEAR RSO R

DREONE L IEAS 20, 16 __main_ BHRRITEILER SN (PEP 565), & i Python 75 % A% X &
B ES.

The deprecation policy is described in PEP 387.

exception PendingDeprecationWarning
XTI HFEARRFEN (5 R AR T AR AR S i B
XA, PUEAER AR W] R F ) S B 5 BOMOATEANE DL, BN 24 R 2 A A4 5
Wl Deprecat ionWarning,
DRERINE AL D AR 2 . [ Python T %542 X, & R BB
The deprecation policy is described in PEP 387.
exception SyntaxWarning
SR TR A i SR
exception RuntimeWarning
SRR AT AT AR R B R 2R
exception FutureWarning

ﬁﬂ%j@fﬁ H BB A 2 BERS A Python JT 4 5 B B 28 TP, I DAREAR D -5 B 5 AR AR ¢ 4
EEE.

exception ImportWarning

STERHL T A AT RERY S DA R BB B 2K
LA IRINE T UE RS AW o B Python Tr % 4% X, I & R I

exception UnicodeWarning

55 Unicode #H &) B2k .

exception BytesWarning
Hbytes Mbytearray MHRIELHIESE.

exception ResourceWarning

GEURAE AN R
SREINE LIRS 20 . 3 Python FF %2 4% X, & BR HUE
3.2 BRI HE.
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5.6 Sit)RIK4A

N E SRR RGN

BaseException
+—— SystemExit
+—— KeyboardInterrupt
+-— GeneratorExit
+-— Exception

+-— Stoplteration
+—— StopAsynclteration
+-— ArithmeticError
| +-— FloatingPointError
| +-— OverflowError
| +-— ZeroDivisionError
+-— AssertionError
+-— AttributeError
+-— BufferError
+—— EOFError
+—-— ImportError
| +—-— ModuleNotFoundError
+—— LookupError
| +-—— IndexError
| +-— KeyError
+—-— MemoryError
+—— NameError
| +—-— UnboundLocalError
+—— OSError
+-— BlockingIOError
| +—— ChildProcessError
| +—— ConnectionError
| | +-— BrokenPipeError
| | +—— ConnectionAbortedError
| | +—— ConnectionRefusedError
| | +—— ConnectionResetError
| +-—— FileExistsError
| +—— FileNotFoundError
| +-— InterruptedError
| +-— IsADirectoryError
| +-— NotADirectoryError
| +-— PermissionError
| +—— ProcessLookupError
| +-— TimeoutError
+-— ReferenceError
+-— RuntimeError
| +—— NotImplementedError
| +-— RecursionError
+—— SyntaxError
| +-— IndentationError
| +-— TabError
+—— SystemError
+—— TypeError
+-— ValueError
| +—-— UnicodeError
| +—— UnicodeDecodeError
| +—-— UnicodeEncodeError
| +—— UnicodeTranslateError
+-— Warning
+—— DeprecationWarning
+-— PendingDeprecationWarning
+-— RuntimeWarning
+-— SyntaxWarning
(Fogksh)
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UserWarning
FutureWarning
ImportWarning
UnicodeWarning
BytesWarning
ResourceWarning
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CHAPTER O

SCARAE B AR 55

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 --- % WK AF 44

PARES:  Lib/string.py

S W
R KR - sor
FHR BT

6.1.1 ‘FRFHH

AR b S
string.ascii_letters

FXfrikascii_lowercase fllascii_uppercase HHaMIBHE. ZEAMKET1E S Xk,
string.ascii_lowercase

/NEFEE Tabedefghijklmnopgrstuvwxyz ' REAUM TIES K, Ao kAmE.
string.ascii_uppercase

KESF}; ' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' o Z{EAMKIH THE S Kis, A kAkAs.,
string.digits

FAFER 10123456789,

string.hexdigits
FAFE '0123456789%abcde 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 P U AFH R AL

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,
T 3.7 BB X FAF R SO R U A 3 2
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 KX FAFh ik

str.format () J¥EMFormatter KILEMA MR FAF R EE (BN Frormatter KL, HT
A PAE SCEATH E A FAF RIS . BMEES LA R AL, HRCh R -2 If
O — B @A SR R

WA TP SE AMETE S () FEERN “Bi7BY . NEATE S Z WE NS F SCA, 28
B T g P SRR S SO S AR S AR, W DAGEA AR RS X {{ and }}.

B v BIiEIR e

replacement_field = "{" [field name] ["!" conversion] [":" format_spec] "}"
field_name = arg_name ("." attribute_name | "[" element_index "]")*
arg_name = [identifier | digit+]

attribute_name = identifier

element_index = digit+ | index_string

index_string = <any source character except "]"> +

conversion = "r" | "s" | "a"

format_spec <described in the next section>

AKIERARIE NS IR, BB KT LA —A field_name $8 & BXHE AT X AL I B R 405
TRO 4 A B e 25 IR AT 5. field_name 2 J5 45 AT %K) conversion 7B, B — A REMNS ' in—4
format_spec, FHPA—AES T AT, XEEREH] TR AT AR ERIARE .

HIES RS XA ERE S —T7

field_name 7% B PA—AHUF B K T arg_name ¥T3. WM, WERE-—ANMLESE, WUAHR A X
B, WERH— MG EFESE MRS R FELFE P 50T arg_names 4 0, 1, 2, ... (551, EA100
PAATRAENS (A, 070, 1,2, . B2y Ashf@A . BT arg_name Nl FHES 50,
WICVELERG A EARF R R 38 S AT I (B2 455 1100 5K ' :=1"). arg_name Z J5 ] DAY AT REAL
BRI EM RN, ' name' WA EEX S M oetactr () ®FmAEME, M ' [index] ' B
KEEXSMH __getitem () PITRTGIEK.

TE 3.1 OB AL E S BUHAN T str. format () RIPAERS, L '{} {}'.format(a, b) FMT
'{0} {1}'.format (a, b),

TE 3.4 BCHE U MBS B HATX T Format ter I PAE I .
— LR A A AT R N

"First, thou shalt count to " # References first positional argument

"Bring me a " # Implicitly references the first positional.
—argument

"From to " # Same as "From {0} to {1}"

"My quest is " # References keyword argument 'name'

"Weight in tons " # 'weight' attribute of first positional arg

"Units destroyed: " # First element of keyword argument 'players'.
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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 .

H RIS R AT A = ' v s XA M scr (), "t WHlrepr () 1 " tar MiAMascii ().
JUABIT

"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],

R LR R PR 5

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

i

bz X
1
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&o%ﬁ%ﬁﬁﬁﬁﬁ?%ﬂﬁﬁo%W%%E$§ﬁﬁzmﬁ,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 —:

w | B

"+ | FoRbRaE AT IR 5L

- | FoRtrE M AUE T GXEERIAMTR) .

space | FonWAEIEEL EATHEIS24, ENECEMER RS .

s RITAE CBAUBR” SO T I TR . B ORISR IR AL B S BRI TR
B FEBOME R TR A, M R RS SR e, s 2 ke
SrAESIIAHRZEY 1 0b, 0o, " 0x " B ' OX " HIZR. AT MBI EEEA, BB S MR R
e S/ NIUEAT S, RNV . 8w AT A/ NGRS LT, SRR SR A &
IUNEURRF . AN, XET 1ot A G e, KRR LM B

v ISR A S A T LA B AT N TR KR B SRR, RO n et BEEROR R,
1530 BURSG: RINT *, 1 B9 (Gl PEP 378).

" PRI SRR AR R KA N RIA R T BRAT . 0 TR R '
o, "x' Al TR, KRR 4 ADEAHEA A NI X AR B A S B iR
13,6 HUEHG VT ' I (3B PEP 515),

width 2 —~ 58 Sl /N ECT BESE LR UE R, FRATATRIZR . 2B AT AT AAS A AT . R OR 4
E, MBS ERE i AR E o

ML XTI, 7E widih FEHTI A% (1 0°) FBA A HCTF AR A E U3 10 B LS.
OISR fill FAFH 10 H alignment 250 1=

The precision is a decimal integer indicating how many digits should be displayed after the decimal point for pre-
sentation types 'f' and 'F ', or before and after the decimal point for presentation types 'g' or 'G'. For string

presentation types the field indicates the maximum field size - in other words, how many characters will be used from
the field content. The precision is not allowed for integer presentation types.

5, type i E TR Ay B
AR R R 2

f

KA | EmX
's' | AR R TFAFRABOASEAY, DA .
None | #1 's' —#E,

Gl

N Lok e it P

x| BX

A

"o | iR Hh DA 2 EE R

‘o' | FAF. TEAT BN HIRERE R A AR Y unicode A

var | THFTEE K DA 10 S ELBUN R .

Yo' | NFEHRE . Hr DA 8 S EBI R

x| PRI Hh DL 16 S EEINECY, ER/NE SRR 9 DAY .

"Xt FNEERRE . H DA 16 S EEG R, RS RN 9 DAEREGS . FETe
“HORREOLE, ISR ox " R A KRB IESL 10X,

'n' ﬁioﬁﬁWTmM,KﬁZﬂETE%@W%mgﬁﬁE%@Aﬁ%%ﬁ?ﬁ@
FAFo

None #1 'd' #f[F].

T LR R AL A, BEHGA AT DA S B R 2R KBRS AL (B T 'n' A None), X FEfIY
i, SRR B float ()RR TR A
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float FlDecimal {HIA] HFTRERA:

%
il

i

B

|el

B8R WM ERRE p, FACTRE AP RE e 70 B R RN R0
Bt Bk b . BB/ MR Z BT — 0L, ZJaA o L, Eite + 1 MAREK
fio MARIGENGEL, WA float RPN ZIG 6 MR, TiiXtDecimal MR
Prf 5. RN Z IR B S, NI g 2%, BRARGEN 1 # 6301

|El

FRATHGE. 5 e AL, AAZAETERIKRSTE [EA R,

Vf'

TERITRE WMT—MRERRE p, SO NS Z JE 8 A o Br)
NEOE . IRAEERBE, WXt float RA/IMIUEZ G 6 MRSBE, TixtDecimal
VU P R ) R0 S s Ty R KRG R o R INBUR 2 TR B s, /NS
BE L, BRAEGE T # 25

VFV

FEMFR. 5 £ ML, (HEF nan 4 NAN ¥ inf #5°4 INF,

lgl

WM. XTAEREp >= 1, X&BFHMES AR o NMERENL, FREEHA
ﬁﬁﬁéﬁﬁiﬂifr Bokit gl , BARRR T HAER R/ K 0 2 8oh 55
AR 1.

VERRRLN A - (R ] 2R ve RS p-1 T8 AL B 45 3 LA $5 50
flexp. AR m <= exp < p, HFmPL -4 F/RPFSEMPA -6 F/RDecimal
i, REF R £ T p-1-exp #7481k, BIMAGTE, ZECFRHE
HFERER e NG p-1 S8k, FEPIRMELL R, #Ba WA BB H R
%%“XEQX%%, W /INEOS 2 5 A A PR NBUS Sk, ARl T
TH BRI

WARIGEREE, X rloat RA 6 MBI . X TDecimal, G5HMFRE
LU EAE R BB T4 E/INT 1e—6 FOME DA K S/ N S R T
L B 2> (0 R A 80, e s B0 W) 2> 05 5 s 3R i

IEGTESS, 1E6EM nan &4 HIPAE4EL R inf, —inf, 0, -0 Fl nan, FEitHEW
A BERE

TR BT "o, AREZAAET BEEAER R 2008 "B . o555 NaN
WEFRIKRELA.

éﬂlkﬁf X5 gt AL, AN Z AR T G 2 1 DA R AR AT 2 B0

T

V%'

ot R R LA 100 IS s A s (£ A%, JEII —E

Nong

XY float RULXEMT "g', AEZATET A HE SERREN, MU ER
2R PR SR E) R ARG B2 45 2 H{H-

X T Decimal RULIXAH YT 'gr B "G, HAKEYT Y] decimal bR SCHY
context.capitals {H.

SRS st r () B PEHC R HAAR AR 7 B 2 R T

e Xl

A G str. format () HIKHARBIA KSR % HX1bm L.

RIEEAERZRH O T S IHAR & MC3epn, JU3hny (3 A - SREBUC 5. fin,, '%03.2£" WA
:03.2£}",

WG N " 4

RS A TERIE SCRPBS AN [ 0, REAELA /R Bl e B o
LAV ZEC

>>> !
'a, b, c'
>>> !
'a, b, ¢’
>>> !
'e, b, a'
>>> !
'c, b, a'

'.format('a', 'b', 'c")
'".format ('a', 'b', 'c") # 3.1+ only
'.format('a', 'b', 'c")

'.format (*'abc") # unpacking argument sequence

(CFgkzE)
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>>> '"{0}{1}{0}"'.format ('abra', 'cad') # arguments' indices can be repeated
'abracadabra'

ATV SEC

>>> 'Coordinates: {latitude}, {longitude}'.format (latitude='37.24N"', longitude='-
—115.81W")

'Coordinates: 37.24N, -115.81W'

>>> coord = {'latitude': '37.24N', 'longitude': '-115.81W'}

>>> 'Coordinates: {latitude}, {longitude}'.format (**coord)

'Coordinates: 37.24N, -115.81W'

VISR St

>>> c = 3-5]
>>> ('The complex number {0} is formed from the real part {0.real} '
'and the imaginary part {0.imag}."').format (c)

'The complex number (3-5j) is formed from the real part 3.0 and the imaginary part.
—~=-5.0."
>>> class Point:
def __init__ (self, x, vy):
self.x, self.y = x, y
def = str_ (self):
return 'Point ({self.x}, {self.y})"'.format (self=self)

>>> str (Point (4, 2))
'Point (4, 2)'

e S ORIt

>>> coord = (3, 5)
>>> "X {0[0]}; Y: {0[1]}".format (coord)
'X: 3; Y: 5

A s S

>>> "repr () shows quotes: {/r}; str() doesn't: {!/s}".format ('testl', 'test2')
"repr () shows quotes: 'testl'; str() doesn't: test2"

XFFF SCAS LA B A R TEEE:

>>> '/:<30}"' . format ('left aligned')
'left aligned !

>>> ' /:>30}" . format ('right aligned")
! right aligned'

>>> '/:730}" . format ('centered')

! centered !

>>> '/[:4730)" format ('centered') # use '*' as a fill char
l***********centered***********l

BN s+£, 5-£ M % £ ARIRE LS

>>> "[:+4f); {:+7}" . 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 Tl S0 DA BT A [l 37 4 A4
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>>> # format also supports binary numbers

>>> "int: {0:d}; hex: {0:x}; oct: {0:0}; bin: {0:b}".format (42)
'int: 42; hex: 2a; oct: 52; bin: 101010°

>>> # with 0x, 0o, or 0Ob as prefix:

>>> "int: {0:d}; hex: {0:#x}; oct: {0:#0}; bin: {0:#b}".format (42)
'int: 42; hex: 0Ox2a; oct: 0052; bin: 0b101010"'

MEHZ S TR B A

>>> '/, )" . format (1234567890)
'1,234,567,890"

PR AT

>>> points = 19

>>> total = 22

>>> 'Correct answers: {:.2%}'.format (points/total)
'Correct answers: 86.36%"

(AR s R & TR s Ak

>>> import datetime

>>> d = datetime.datetime (2010, 7, 4, 12, 15, 58)
>>> '"{:%5Y-%Sm-%d $H:%M:%S}'.format (d)

'2010-07-04 12:15:58"

IRES AR ZR IR Bil:

>>> for align, text in zip('<">', ['left', 'center', 'right']):
"{0:{fill}{align}l6}"'.format (text, fill=align, align=align)

'left<<<<!

'ANAANcenter AT

'>>>>>>>>>>>right’

>>>

>>> octets = [192, 168, 0, 1]

>>> " [ 02X} {:02X}{:02X}{:02X}".format (*octets)
'COA80001"

>>> int (_, 16)

3232235521

>>>

>>> width = 5
>>> for num in range(5,12):
for base in 'dXob':
print ('"{0:{width}{base}}"'.format (num, base=base, width=width), end=' ")

print ()
5 5 5 101
6 6 6 110
7 7 7 111
8 8 10 1000
9 9 11 1001
10 A 12 1010
11 B 13 1011
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6.1.4 By 1

P FEAFERRAL T B PEP 292 FTH 3R 0 3 ) (8 1 A R B4 X o A4 R 10— A 2 2 SO [
Prik (18n), PATEMIASET, B & ARG R A Sh BEGEAS SCAS B % A U ) Python A LAl Py 8 7 4%
L TR E R . MR T R AF R A B ASEE 1180 [ EM — R, 52 fluflil8n £,
FNCFAFER ST S WO, B AR R0 -

o 55 NEENFTS; BN S,

* Sidentifier NFM HMFF, BEVLHE—14 K "identifier™ AUMLGTEE., FEERINEOLT,
"identifier" FR#HIMEE ASCH FHIATY (HU4E FRIZ) AR Fe, ARG, AR
R s ASCIL P 3k . 76 S FAFZ G — D IR R PRS2 5 0 AF I & 45 .

e ${identifier} &{F sidentifier, 5T 5 EIREABAIESNZE ST —ER 0 rbR
A ERFN RSN, Bl "${noun}ification™",

TEFAFER I AL B R s K585 K valueError,
string FEHBRAL TS ELX BN Template 35, Template 5 N E:

class string.Template (femplate)

M ISR SZ— NS R T TR

substitute (mapping={}, /, **kwds)
PATBANCE e, IR0 — A8 778 . mapping ST E T IISHTR , HoA B DL RIS Y
FiAFe CE AR AT DASR I — 4L R P S8, R R T RIS 5 64T 24 [ 45 tH mapping
H kwds I HAFAE RSN, WPA kwds Hi) 5 645 RIS

safe_substitute (mapping={}, /, **kwds)
R Fsubstitute (), NEZARIMBA L OLFFRAE mapping Fl kwds R F], K2
gl kKeyError SJ#, 1 I I 5 (L FF A B B RoR FE S5 R FAF R . 75—
Hsubstitute () W22 5 R ALMAE H AL 0L T 1 BUAY S FF ] S R [l s T A 2 5l

ZiValueErroro
W RN “a”, BBV TR & A HAL T3, (HE S22k [0 v H ) A AFER M
AEGI K= WH—IrHkREL, safe_substitute () WATRBIRATA B4, HH
B M 2 B DA% AR, BIINEL & 2 R 2 BRAT . A O B AESE 5 BN 2 A1 Python
PRIDFFIY (5 AL A5 4

Template [SEBIESRBE—A A Bl w1

template
RN N AL AF) template ZHIRALE NHIR G . —ORUL, IRANZBHNE, EHAREIEK

BT

PATR S — A n e fik PSR 4 7w 081 -

>>> from string import Template

>>> s = Template ('Swho likes Swhat')

>>> s.substitute (who="'tim', what='kung pao')
'tim likes kung pao'

>>> d = dict (who="tim")

>>> Template ('Give $who $100') .substitute (d)
Traceback (most recent call last):

ValueError: Invalid placeholder in string: line 1, col 11
>>> Template ('Swho likes Swhat') .substitute (d)
Traceback (most recent call last):

KeyError: 'what'
>>> Template ('Swho likes Swhat') .safe_substitute (d)
'tim likes Swhat'

PERY IR ARATLAIRE Template )12k B OERATIETE . 2 HafF, SO0 TN A R i A
IEMFEA AL H Y, AR LB HOX L2 i -
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o delimiter -- iX5& A RN S AF R IR 0 BRI AT R A . BOAEDN S RIS T ik
IR FRS, RS IR AE L BRI W EAF R re . escape () « BT RARASREFEREZ
Z AR B BEAT (BT 280 28 44 25 1) HR AR BN [R] B 40 BRA )

o idpattern -- X J& F R IR AW AL TGS 09 5 OLAF AR IR W) LGk =0 BRIAE N IE Rk =0 (2
a:[_a-z][_a-z0-91%) ., WUREAH T MEM I H braceidpattern “hj None N AR X 0 $FVE H T4
EHE S 0 AT

s T ERIARY flags 5 re . IGNORECASE, 3 [a-z] W PAVCECHELEE ASCIL F4F. [HbFA]
TE3X B T RS a.

1 3.7 JEEL: braceidpattern W] K 7E OS5 ESFISMNEHEST IX 73 B A

* braceidpattern -- W JEVEIIT idpattern (B2 R AHIE S SV AL . BRIAE None I
#0138 3 idpattern (RIFEAETE S PN ERFIANERAE A A A0 o SR H @, OB ARV A 16
FES AR LSS5 10 5 A SOR R AR

3.7 FrR I HE.

o flags - FHAE % 13 F TR 3R 40 P 28 A4 E 00 2 08 00 . 0 0E ) 2Rk AR . BRI R re.
IGNORECASE, IR re.VERBOSE G & #iM NiERR, HILH & X0 idpattern W75 B4 41
IENFEER A E .

3.2 BRI HE.

PER 5 —Fpakait, 4] DA B R P pattern KB TE MR ASRARIAEML, R (E 0
H— B G A4 AR R IE M kAR XS R BT T E 245 AN, PAR IER L i
AFRALIN -

* escaped -- X NLHVCHCESE LT, FEERIABH R $5.
* named -- XL G S 0 G OAFAFR BN 26 SRR i 43 B AT o
* braced - X/ NHVCECH A BTG50 G OIAF 240K BN 408 SR i s B Ar ecE e s 5 .

o invalid - EXAGIPCPEAT A HAD M R AFREN GEFN A IEAT) . FF B 24 e IR A5
Ko

6.1.5 Hlilhrh%

string.capwords (s, sep=None)
fstr.split () BSEIRD NI, @flstr.capitalize () FRIAE N RFGEA, €
Mstr.join () ¥ KRG EFE AT WRTTIERNE NS sep B W BN None, W%
%g‘;gg?ﬁ%ﬁ%ﬁﬁ%’l‘%ﬁi‘%ﬁ“#ﬂﬁ%ﬂlﬂi%E’J SHTRWREER, BN sep KGAHRIFI
B

6.2 re - [EMIFEA XM

PRCHS: Lib/re.py

ABHARAL T 5 Perl 155 AAURY IE M FR A VTRCERAE

BEAFIPHL R A AR R AT AJE Unicode “FAFER (str) , WRTLAZE 8 P35 5 (bytes). {HRZ, Unicode
TR 8 AL NIRRT - 2, AREH A AN ITAC Unicode FAFHR, JCZIRARS [RIBE, %5
Bt VEns, Bl A s i B 5 B A SRR R AT B i R 2 — 2,

IR BORALF4F ("\ 1) FoRFRRIE, 8O RV BRI TR, AR5 ENTBIRR S o
X5 Python F) A5 TRIME WA TR 5445 AR TR H A B ™ A b 5 s B, BEPURE— AN SR 71
6, AP S NN\ ORISR, O IE AL \\, R SR AE 8
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Python “FAFH3 I T SRR \\ o T HAB SR, 7E Python By~ 445 53 2 T HH 66 1O et n
RAEATICRIEE PS, BHERM & Deprecationiarning, (HAG&UCASyntaxError. WATH
RISt IR ek R UiA R S AT R A

FR DRI Je N T I M Bk AR ] Python SR AT F0RIE; A o RIRIFATH I {E T
RAHTR AT FRA . P £ \n" FoRa '\ Al 'n' PIASAROTARER, 1 "\n R R
AL — AT R FAFH . BEHE Python (RS HH 3 3 4R 68 F R UG 247 HR FR 15

AR ZHOE WA BRI B R BRI Tk, AR 20358 E 0 fad X X BRI — MR, AFR
JedmiF IR, R T S HL.

S U

iiﬁ*ﬁﬁ% regex , ffit TS HRERE re BIHRA R APTEE T, [, ab 5 it T3 2 2 REMI B 42 1Hi (1) Unicode
.

6.2.1 IEMHEE ik

MR (B RE) $5& 7415 Z LRI FAFH 5 AR s 80T AR AR P AT 2 5 5 4 E /Y IE
Mk Pehe (03 1R WSk A PERC R 455, X R & SR ) -

IEMFERA T DABERE; A05R A Al BARZIE N Faka, W AB 2 Mgk, EH, WMRFAH p PLid
A, I HB—AFLEE q IUH B, B4 pg TTPAVLEE AB. [%:dF A 53 B W S RL e 34E, A F1 B {745
R B A dsI . A, AR 0] AR 2 S 1 Ak LA i fa BB R Ui . 2 0E
MR AHE A LI, L the Friedl book [Frie09] , i HAWAY B g 140 10 1555

PATR R IE MR AR A T B0 . RN (5 EANER . 2% regex-howto,

TE Mk 5 URT DA 35 8l B FR R AT . ORI Tl A, bean A, rar, BT 10, AR R B
IEMERR. BATHICES H & AR ADFEEEEFAF, FrPA last PEECFAFE " last ', (FERX-—H
flER s, FATREA this special style R AFIRIENFRENX, WHEANWETS, LILERKFERFH
] 'in single quotes' , BHF|EIEK.)

AUCELE, W 1 B O, R TRRATAY . FRR TG AROR B REHE S L, AT AR I 55 i
) TE M Fak A AR

BEREBMIMF (. +, 2, {m, n}, ) NREEBERE . R TIEREEE » BI5F, MHAST I 81
T 2 L. BNV H—ANNEEERE, ATAERES. b, £ (2:a{6}) * IEEL 64 'a’
TR EEAEEIREL

FIRTAA
- OR) FEBROAEES, DCPCRR T HATIATE AT WPRIEE TIR8ED0TALL , BEXF IR IF A TAF AL
TAE o

A (FEAFFS) ICEC ARk, I BAEMuL 11 INE Bl el 7 e i B M .

$ VCPCEAFER B BCE R AT B R A TAF I BT — NP4, FEMULTILINE FXF W2 DERC A T4F 2 Hi )
VAR, foo PLfRfoo’ filfoobar’, {HIEN|ZEiAF foos HILH foo’ s A MRAIE, £ ' fool\nfoo2\n'
HE & foo. s, LA foo2’, (HFEMULTILINE #53 N A PAVLHCLE] fool”; FE ' foo\n' Hi#E $
SHRBIA (FH) VLt —ANEBRTRZ 8, —NMETFARIEARE.

KB B IE VTR 0 BT A, REZHILE F4AFH . ab* &K 'a', 'ab', B 'a' J§
HRFETEA "D

S B B ) IE VTR 1 BT S . ab+ SVUE 'a' SR 1 ANUA EEMEEA 'pr, BASIT
fi *a',

Ko} R A A T UG UEHD O 3 1 R EEAE . ab? &ULH 'a' B 'ab'.

*2,42,22 "5t R BIATER R R ARey s EATEFA SR T R T REZ I UL . A MR AN TR
AT A WERIEN <. *> HEHILE] '<a> b <c>', BRHSVUEENFAE, MAME '<a>'.
TEABAF 2 JEaIN 2 B ERER DA 3E 720 & X dfn: % T BT ILED ;. RE VAPt
DL, (HHIEMEL <. 2> BRI PURL ' <a> '

*

<+

J
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{m} XFHZ AR IE MR EVCEE m B DT m B SEOCRR . N, a{e} FFILE 6 4

rat, HEARER S 1.

{m, n} XFEWEIEFT m 2] n RULES, 76 m Fln ZEHURRZ . I, a{3,5) FFILE3F S 4 rar. &
W m EOARE TR 0, 20 n 45 E B ONICHRI. H a{4, yo FFILEE 'aaaab' B5F 1000 1
‘a' B A b, (HRREIEAL 'aaab' . SRR, 15 TCIESE RIS T 1% 2 WE S 2 B

{m,n}? Hi—AMEWFIETTAEE, R B/ DA i, XFF 'aaaaaa’, a{3,5} L
54 'a', Ma{3,5}? HILE 34 'a’.

\ FSCRRRTAF (SUVRURITHES '+, v 2, B ), B 2R —MRRIRIF S RRRT8I 2 G 2T

e

WERAREAT G R R AR (o raw' ) SRFBHEX, ZEA2C Python WA AL AL SUF51;
UL S 5 A Python B 70T 3R, SORMLAI A5 4 BE th BUAE 747 HE o A28t Python W] PATH
HXASFI, ISR R BT PR o XK SRR ARRRT , P AR RS, B fo Al LA %
B, W R AT .

[1 HFER TS B EGP:
o FAFRILAMMMANH, AN [amk] PEAD 'at, 'm', HE 'k,

o WIAFORTAFER, @il - B TEAF R, e [a-z] FFIEEALAT/NE ASCI ¥
£F, [0-5] [0-9] KFILECM 00 | 59 BIPINIELT, (0-9A-Fa—£] KFUCECALAT 7 db il Hfr .
MR - PEAT TR SC (LN [aN\-2) ) BEEEMMETEEAECERRE (W [-a] 8 [a-1), Bt

(/4 A |

HEREEEAF -
o WK FAEEAT, RETCHEIRS L. [ (+*%) 1 REAVTEGX LA SCEFRF ' (', '+,

'*',OI")'O

o FARFERM \w HF \S (WTE ) EEANI AR, B0 PAVCE A F45F HASCIT 5§
FLOCALE B,

o ANESATEE N B TR AT Al BORORBEFTILRC . ARG TR " TR RERS
W FAPRFSPICES, o (5] FFICECHTA TR, BRT 'S, (] FFILEITAE AT, BT
AN ERAESRGE L, MR 3L

o TEHEGWEILH PR "1, AWM, BaMEEZ RN BB, Zat ez
ELEEM. e, (O NI A 11O (4] #nT PACEHES .

* Unicode Technical Standard #18 HL iR E 5 A FE A BAE SR T BBFEAR RSN . 2R 2 2048 15
¥, AR THEEBIX AN, —ANFutureWarning Rratef 2 LAE LY raise, A5
PURJURME DL, SEEH ' [ G, BSOS IO FERTH -, tes, ' ~~" f ' AT
WAL FHERFEATH R AL X

5 3.7 U HC QR — PR AR TEAR R LU, — A Futureliarning & raise .

| AIB, ARl B RMRERIEMZELN, €@ IENFEERX, VL A 80 B AT E W Fk A mT A
VR, BWRADMEAS (WFA) WNEH. S EREAERR, 1 SRR IE R ZE R
HMATICHL . M — RS R TTECR), XA IO, HEEE, —H A TERY), B
PEATUCHD, BRfEEREF A — AN WU DCHD . s iE, ' 1 BRSNS . IR T ' AT,
i\, EEINEESEFAER, ).

(...) (HE), KEESHEEENERS, IFFRRBEAGRIHASRE. ITREERE, AN
A PAGEREL, ] PATEZ G \numbe r # SUFF AT AR VCES, 2 ot AT Egl i i . BPCE 45
verEEE ) LN (E\) AR E T EA R (0, D .

(2+) RN RIRICE (—4 "2 EREE T O T ). 2 FHE A E T EER A
frafeiifk. My REFEIFAERNAS; (2P<name>. . .) ZME—KIBI5. PATEHRIS
FEIY o

(?ailmsux) ('a','i','L','m",'s', '"u', 'x' PP—DHEA) X PHGIEH— DB FRF; XLk
AP IE N AR E L T hnicre . A CLIEHEC ASCI Z£4%), re. I (ZWEK/INE), re. L (iF 5 #iH),
re. M (ZATHER), re. s (i dot LR AH4F), re. U (Unicode PTRL), and re. x (JUEKAER). (X4L
FRACAEAL S 79 2 HAR) A0 SRARACR X S bRt ) S e IE Mk s, XAt R A ., kT
fEre.compile () Witk flag ZH0. FRiC NZAERBNFAF R RN
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() IENFESHYAEHPIRAS . PEECAESE S W AT IE W Zks, (H BT DERCH) 140 8 R et
AT USSR B 2 2 SRR R s | ]

(?ailmsux—imsx:--) ('a','i','L','m','s', 'u', 'x' YO E LA, 2GR - fElS
WEREE "1, 'm', 'st, k! PR EAY) XEEERNFR U H b R B KR
Fricre. A (PEHL ASCID), re. I (ZWEK/NE), re. L (BT WK, re. M (Z47), re. s GRVCEAHTA
F4F), re. U (Unicode VL), and re. x (JUEMR) . (FRicfiRfE s n 2 )

'a', 'L' and "u' YENNEBARICRHEHERE, FIABITRRESS & E i, oiEmEE ' . 24fh
TR A BEE N, Bt TS AR PLECE . #E Unicode FEXH, (2a:...) V)
ek HUCHE ASCI,  (2u:...) )4l Unicode PERD (BRIN). 7E byte FEXH (?2L: .. .) YICHIES
W, (2a:...) P LICE ASCIT (ERIN) . XAt LB S A P ICES, 55 7N DU
R SZ

3.6 B RE.
T 37 R #4755 ar, LA tut AT AAE— LA N

(?P<name>--) (A 4lE) EOUENAE, ERICHECH 1 HHAESNBRE L & LY name 3R -
H G4 W AURATRLUN) Python ARiRAF, IF HAF AN A48 HBEH — M IEM Sk 0E L, HAEE L—K.
—MPSAGHERE MG AS, MBI NHABA S —FE.

A A A AE=R B SCP S AR (2P<quote>['"]) . *2 (?P=quote) (Hylje
Yo, PERCERS ]S B MG SRR 1 A7 H) :

51 4lE"quote” A 3¢ EILWRIA
TEENH BN

* (?P=quote) (WI/R)
e \1

ALPRPERCRT 52 m

e m.group ('quote"')
e m.end ('quote"') (%)

i) re.sub () HKY repl ZH0T . \g<quote>

e \g<1>
. \j_

(?P=name) S5 —A A4 G: EICHCHTEARAS Y name [ fir43 414 DRG] Ef [FIRR A 7 ER
() R HUEH NP

) VCRD - BINE, BEIHEAHBREXWNE. XA lookahead assertion., WA, Isaac (2
=Asimov) Ll 'Isaac ' BATEGHE "Asimov' WIHE.,

(21-) PUEC - RGN . XA negative lookahead assertion (FiMLEL) » LENPE, Isaac (2!
Asimov) HAJGH & 'Asimov' WEA VLA 'Isaac ' .

(?<=-) VSECERFERM YR B, EREIEICHE . . . NEZ:YFI{LE .. XY positive lookbehind assertion
(IEMJSHMIE). (2<=abc)def RFE 'abedef' HFHRE|—ANILR, FNERARIER 3 TR
KA R A LR AR A IEECARE A2 e K, BELE abe 8 a b @ RAVFRY, {Hi2
a* fl a{3, 4} ANA[Ph. ¥ DA positive lookbehind assertions JFAGHIREZ, I (2<=abc)def , FHA
M a IR R, MM dERER. RATREMEREMHscarch () WAL, MARmatch () &
B

(?

>>> import re

>>> m = re.search (' (?<=abc)def', 'abcdef')
>>> m.group (0)
'def'

B TR — M AR 13
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>>> m = re.search(r' (?<=-)\w+', 'spam-egg')
>>> m.group (0)
leggV

TE 3.5 MUE MG B e KA A5 IS

(?<!V-) VCERMEIMIEZHIAR ... IFER. XY negative lookbehind assertion  (JGHLKTEEEE) . 2K
PUE S IETE , a5 ISR 2 2 KB . H negative lookbehind assertion FF- 45 A2 AT PAA
FAFR I IR R 7 B T VLR .

(? (id/name) yes—-pattern|no-pattern) Il & 45 & §Y id o name 17 7E, B & 2% i VU fd
yves-pattern , 2 VCE no-pattern, no-pattern AL, HWAIDAREZNE ., Han, (<) 2
A\w+@\w+ (2 :\ . \w+) +) (2 (1)>1]$) 22— email 3L PCHE, JFVUAC '<userfhost.com>"' B
'user@host.com' , {HASPLR '<user@host.com' , HHALPLRH 'userfhost .com>",

N AR POt RS2 ASCI RS ASCH 4, TRATE

NIRRT LSS — A 54F. e, \$ PERCTAF 's .

\number PLEIHFRFEWAHEG. BMETE—THEG, AN 1 HHHES. i (.+) \1JCH 'the
the' B3 '55 55', HARLILAL "thethe' GERAGFEMEMZM). EAFIKTH BB T ILAC
HITH 99 NH G . QIR number W55 — 140002 O, BUE number j2 =4 )\SEHIEL, BERASWEEZE
—AA, MR\ E. £ LA FREEAN, AR R TR R AT -

\A& HPLELERF R iR .

\b DCHl %S FAFER, H R AE IR R e &5 B AL B . — DA goE O — a2 s . i, 3@
O\ SO \w FIN\W FAFZ 0], 5308 \w AR TG/ R, BRGLE v \bfoo\b"' L
fic 'foo', 'foo."', ' (foo) "', 'bar foo baz' {HAJLE 'foobar' B# 'foo3’,
BT, Unicode - EHRICSF 275 Unicode By, ILEZAIDLHASCIT RS Asie, 1
RL0CALE GREHL 0TS, NI A A R BN, \b BT, DM
Python 4 A IR

\B VLEIZFAFH, (B RAEFERI T koiE 45 . BEE r'py\B' L 'python', 'py3', 'py2",
fERTEHL "oy "', "py. ", B "py! . \B & \b WHEE, FrbA Unicode #3142 B Unicode
B, BUFEUR RIS, BT AR ASCT T ARk s . WAREEH T LOCALE #rak, WiR]AYI S
P24 TS DI

\d
%t Unicode (str) F£ A PLREL{TAr] Unicode T#EHiI% (3i/&7E Unicode “F4F H 5% [Nd] HLIF4F)

XAFET [0-9] , FRZ HAMR B 58 WPRIKE TASCTT bnif, WiHILRS [0-9] .
T 8 i (bytes) FEA:  VERCALfT-HiEHI%L, i (0-9].
\D VEPEATATIE+ R4 B \d Bk, WPREE TASCTT fRak, AHYMT [70-9] .
\s

%} Unicode (str) #£5X:  PEECATA Unicode 25 AT (55 [ \t\n\r\£\v] , BHREL HMFFF,
EC AR [R5 5 HEROI N 24 58 B AN BRAT2548 ) o ASRASCT T B, Wi HPEED [ \t\n\r\£f\v]

T 8 fif (bytes) #£3X: VUit ASCH Y4 74T, w2 [ \t\n\r\f\v] .
\S PEREUTATIES AT e \s Bk, WREE TASCIT s, A4 T [~ \t\n\r\f\v] .
\w
%fT- Unicode (str) $£:X:  PCFC Unicode JiliE 74T, A& 1 AT DA BRI ) 46 )G 247, A
FERCERINRIZR . WARE T ASCIT Ak, WEHILEL [a-2zA-20-9_] .
T 8 fif (bytes) X :  VLL ASCIL FAFF BB A M RN R R, w2 (a-zA-20-9_] . 1SR
W T LOCALE BRic, #EVCHC Y HiiE S KIRA B 7 iR R R .
\W VLR EBRR ERF AT X5 \w IEMR. MR TAsCIT bR, X%+ ["a-2zA-20-9_1.
WA T LOCALE AR, DU PUEC 24 wif DIEk H BE AR B8 B AR T R B 7455
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\z2 HICHFEGS .
2 4y Python FARIE L A5 Wl 1F W b XA i 0 # % -

\a \b \f \n
\N \r \t \u
\U \v \x AR

(R \b BN THRR BB A, ERIETREANRRBRK, L (\b] )

"\u', \UT R AN B OF S TE Unicode B RTER B, 7E bytes B EATS SEET . RIIHY
ASCIL L SUPSIRBAER R, SBEUEE RAAL

NS AL SR — A RIEA. MRS G2 0, B8 A = AN, IR AR e\t
B S HAMRRE oL, AR AGIN . XTFAERSCR, Nkl URZ A = ARk

5 3.3 U S BT \u' FNUY B U
T 3.6 BUEEE: iy '\ ' A~ ASCIT 4R 4L A 1 X2 A i«

TE 3.8 R SN T " \N{name} ' ¥ 75|, STEFAFRFHED -, B R T 4 Unicode F4F
(Bilfn " \N{EM DASH} "),

6.2.2 itk %
BHE SCT LA L. W, M— Do AL EuR Hi 5 iR RE A0 B iR (b7 —8k
Frtk) o EEERYIRRT K2 QAR e 4 1 1R Hik =
TE 3.6 CE N AR IR R RegexFlag KRS, XML enum. IntFlag T2,
re.compile (pattern, flags=0)
FRIEMFB AR iR — B0 Ak X 2 (IEWXESR), WA T USRS, @i ik R4y
Yimatch (), search () PARFHABDI I HiiA .
A FRIEAX AT W] DB 1 8 AR e AR EE . (HAT DL DA AR AR &, WA (27 OR #
ekt (1 BA4E4F)
5]l

prog = re.compile (pattern)
result = prog.match(string)

ST

result = re.match(pattern, string)

WER T L WM XA IE MR, i re. compile () MGRFAEEXNIENXFR A AL, W]
PALERE SR8

M Wlidre. compile () HIFIGIIRER, FIBERIN RESWZEAT, FrA B ik Wk Xl
FHICTE 25 JE 2 1 1Y) I

re.A

re.ASCII
ik \w, \W, \b, \B, \d, \D, \'s #l \'s HPCH ASCII, ffii//& Unicode, iX H X} Unicode FE:UHRL, £
1% byte #ECZ 0 . M AT RITEIEE P NBRRE (2a)
W, N TRFRGHE, re. URCHKAAIAAE (BB MR X re . UNICODE FliR ATER (2u) ),
{H2iX 267E Python 3 J2TUARY, PFMERINFAFHR EL 42 Unicode T (I H. Unicode VEEEAS 21 byte
HE).

re .DEBUG
SRR debug (58, WA NIEFRIC.
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re.I

re .IGNORECASE
AT MR NE VUL Fiba A [A-2] WA VLE/ NS F4F. Unicode PEFE (Hbin U PEFE 4) [FEA
M, BAFRE T re. ASCTT FRic k25 - ASCIL PLT. 4 HiiE & R AL U X MR, Bk E
T re.LOCALE FRid. iIXMHHY T NEARIC (21) ©

R, HiE T IGNORECASE FRit, % Unicode #£3X [a-z] { [A-2] MZEERT, BRSILHL 52
A~ ASCH FAFHI 4 MAAMAAE ASCH 4% T (U+0130, £ T KRS T AN A L), v (U+0131, $if
TU/NBGEA S, T (U+O17F, 51T /N5 s) and 'K (U+212A, HI/RSCAFS). iR ASCIT dRid,
WIS 7 firA” 22 .

re.L

re .LOCALE
Y B DI E \w, \W, \b, \B FIR/NEHUEILAL . X AR HAEXT byte FEUA L. X MRid
AWEFEME, FOE S RIEHLHRATTEE, B R KR —A" 2B, 1 HHEXT 8 A3 E 3K
Unicode VLALTE Python 3 BLERIAJSH, A DMEFEAFIE T o XM AR (2L) .

Tr 3.6 R : re. LocALE HEEM T byte #ER, i HAfEM re. AsCTT —#H .

7E 3.7 BUE B W T re. LOCALE FRit i 4 idk 1 W% G FAe S 3 OB & IR B . 1B X
IR AR VE T Y I 52 e HL 2R

re.M

re .MULTILINE
WEG, BT BRI, 81T (BRI ERNAES ) s
FF s TLRCFAFER R, BTSSR (BATAFRTEAR S ) . BRAEOL T, ~ PERCERFeR =k,
'S LA . R NERERIC (2m) .

re.S

re.DOTALL
ik RRR AT IR EE A AT, AR TR WA X AL, . BEUCHD R T AT A HAh
ERFRF R NEARIE (2s) .

re.X

re .VERBOSE
EASFMC VARG 5 5T BT B B AU IE W3Rk K. i o BORITR Iy ERE . S BP9 2 20,
BRAE— AR A Y P ECE B RRHLE S, BUEETE *2, (20 or (2P<> SFHZ N H—FTH
A # AEFRFERGE SUT, WA EZJFHIA T2 R,

SR T TR DR 3 CA A L DT S — - 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%) o

re.search (pattern, string, flags=0)
FAREA T4 B RBICEAER S — D OE, FFRE— MR T fe s 2. ARA TERE, #iik
[l—A~ None ; VERIX AR EN—PNFK L2 AR .

re.match (pattern, string, flags=0)
MR string FHIGHY O B0E ZAFAFICHE] T IE R AR, iR [l — AR D fext 2o AR
AUEAS, kW None ; VEREREBREZILARARM .

HERERMULTILINE 247850, re.match () R VCE PAF R ITIA AL B, 1A VEEC AT TR .
WRARAEE L string AT, il search () KM (WA BFsearch() vs. match() )

re . fullmatch (pattern, string, flags=0)
WEFEAS string VUL S E W FRIEARER, Wik B — R T fext % o BEER [ —A> None 5 ¥F
BRI ERK TR AT .

3.4 BN RE.
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re.split (pattern, string, maxsplit=0, flags=0)
N pattern 53T string . QURAE pattern "PHIREITE S, IR FTA H R SCF M ETESIR . W
R maxsplit A%, 2 IAT maxsplit Yoy B, TR B PR RRR R 25 21 s — oK.

>>> re.split (r'\W+', 'Words, words, words.')
['Words', words , 'words', '']

>>> re.split(r' (\W+)', 'Words, words, words.')
['"Words', ', ', 'words', ', ', 'words', '.', '']

>>> re.split (r'\W+', 'Words, words, words.',6 1)
['"Words', 'words, words.']

>>> re.split('[a-f]+', '0a3B9', flags=re.IGNORECASE)
[ro', '3', '9']

W AT B ARG, I BT EIFERF R G, IBAZRE S AN EE/RFR . XT4
R E—

>>> re.split(r' (\W+)', '...words, words...")
rty, ..., 'words', ', ', 'words', '...', '']

DORERTE 73 PR 4R 2 Hh BRSSP AR A (07 2
R 2 VERC S BT N2 PERC A GBI A SR 7475

>>> re.split(r'\b', 'Words, words, words.')
(v, 'words', ', ', 'words', ', ', 'words', '.']

>>> re.split(r'\W*', '...words...")

['l, IV’ VWI’ 'O" lrI’ ldl, lsl, IV’ ||:|

>>> re.split(r' (\W*)', '...words...")

[", l'..V, |', Vl, IWI, ", IO” |', ’rV, ’l, 'd', 'l, ISI, '---'[ IV, IV’ VIJ

TE 3.1 JCE B BN T A bR id S AL
TE 3.7 MR B B0 T 2 AT ER AR 0B

re.findall (pattern, string, flags=0)
Return all non-overlapping matches of pattern in string, as a list of strings or tuples. The string is scanned
left-to-right, and matches are returned in the order found. Empty matches are included in the result.

The result depends on the number of capturing groups in the pattern. If there are no groups, return a list of
strings matching the whole pattern. If there is exactly one group, return a list of strings matching that group.
If multiple groups are present, return a list of tuples of strings matching the groups. Non-capturing groups do
not affect the form of the result.

>>> re.findall (r'\bf[a-z]*', 'which foot or hand fell fastest')
['foot', 'fell', 'fastest']

>>> re.findall(r' (\w+)=(\d+) "', 'set width=20 and height=10")

[ ('width', '20'), ('height', '10'")]

T 3.7 BOE R AE2S PERE A E AT DAERT— 2 RRE 2 J BT .

re.finditer (pattern, string, flags=0)
pattern 1E string BTA RIAEEL VLS, R B —AE R iterator (377 T IR By & o string MAEF A
i, VCECHRIBFHES . 23 DUt S e 2 R B .

5 3.7 B R4S PERC A AT AR — NS IL 2 e B T

re . sub (pattern, repl, string, count=0, flags=0)
AR 03 G repl BRARAE string s 2 AR B I pattern AT FAFER . WRFEA AT 12,
WA B A 1R (7] string. repl W] AR FAFEREREG A1 FA7ES,  DIHC rp AR AR S AL 4% SO 21 R
DRI WYL, \n SBEEBCN—DRITR, \r SBEBCON—DIERF, K. RA
ASCIIL “F1F5%E SUF AR BAEAKRME I, WA R GORALBE . HARR NS SUF BN \ & S0R4F 5
Feo w5 IMGRE \6 2 MFEUT S 6 T ITRCE 1 A Ara k. Bl
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>>> re.sub(r'def\s+([a-zA-Z_] [a—-zA-Z_0-9]1*)\s*\ (\s*\):',
r'static PyObject*\npy_\1(void)\n{"',
'def myfunc():")
'static PyObject*\npy_myfunc (void) \n{'

WS repl Z—A KL, IEXMEGA AR pattern TR XA BEA — AR iexf %
28, R AR AT . B

>>> def dashrepl (matchobj) :
if matchobj.group(0) == '-': return ' '
. else: return '-'
>>> re.sub('-{1,2}', dashrepl, 'pro————-gram-files')
'pro-—gram files'
>>> re.sub(r'\sAND\s', ' & ', 'Baked Beans And Spam', flags=re.IGNORECASE)
'Baked Beans & Spam'

FET AR — PR B — M Xt 2

S count 2 BRI T K UCH count WAFUZ2AETUVRER. WERE MG NS MK 0, Frfy
Y PEBCHR R e, AR s EEE(XT‘?HU*’I\ SVCHCAAR QB A e i, BIrPA sub ('x* ',
'-', 'abxd') &M '-a-b--d-"

T%fﬁ‘%%’@ﬁ%ﬂﬁwpl%’ﬁli il[lJ:F)?x.E’J%X%Hﬁ G5 HH, \g<name> &l &4 4 A name, (1
(?P<name>--) 1BYAPE L) \g<number> & IEF4; \g<2> #id \2, @bﬁﬁT#XT ,
U \g<2>0, \20 SRR A 20, WA 2 JEm BB — 74 10 . [E51H \g<0o> {8
pattern VER—HAHHATH] H

e 3.1 B S T R EARE S A

e 3.5 B AVCEE A A - 2 A

TE 3.6 JUE I pattern I ARFNE L (B "\ Fl—4> ASCIL FAFLH L) B i iR -
TE 3.7 WU repl I ARFNEE L (f1 "\ " Fl—A> ASCIT FAF4LR ) B A E iR
e 3.7 R AP A 23 DT RCAH AR I 2 B4t

re. subn (pattern, repl, string, count=0, flags=0)

Froigsup () MR, ERRE—ADITTH FRE, BiiED .
15 3.1 U BT ] EARiC S 4L
e 3.5 B AVCRE A A - 2 A

re.escape (pattern)
5 X pattern FREIRTAF o WSRARAEAE 20T g4 3 12 W FRb TP 1 SCAR AT R T IC L, &
WA M. e

>>> print (re.escape('https://www.python.org'))
https://www\.python\.org

>>> legal_chars = string.ascii_lowercase + string.digits + "!#S$S&'*+-."_ " |~:

>>> print ('[ ]+" % re.escape(legal_chars))
[abcdefghijklmnopgrstuvwxyz0123456789 1 \#\S3\& "\ *\+\ =\ . \"_"\[\~: ]+

>>> operators = ['+', '—', '"*', /v vsk1]
>>> print ('|'.Jjoin (map (re.escape, sorted(operators, reverse=True))))

ZIN=INHINHFNF A

XA BERI T sub () Flsubn () BT, A BRI Z B0 S o Bilin:

>>> 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
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5 3.3 O " AR

1 3.7 R HATEIE N ZR N HAT R IR & SO AR A 2 fe Lo g, o, rme, rsr, e,
v’ l, l/l’ l:l, l; v’ '<l, v=v’ l>l’ Qe %n nson ;{%Z{E%%&i?}(o
re.purge ()

THERIE A AT

exception re.error (msg, pattern=None, pos=None)

Y b 2y A IE MR AVE (RS A IER ) , B e i B VLRI A b oy B A B i )

REIRSH . TR TATHR AL AR 25 5 .

msg
AR R B .
pattern

IE MR R S .

pos

S SEBIA LA PR

SR I pattern AL EZRG] (FPAZ None ).

lineno
R, pos (W] PAJ& None) B9FT5 .
colno

XFI. pos (A LAZ2 None) B85
TE 3.5 Bk B T A A e
6.2.3 (EMIFE RS (M%)
G e A IR ) Rk 2O 4 SR AR 7 vE Rl g

Pattern.search (string[,pos[, endpos] ])

FIHEEEA string FHEF— VRO E, TR — ARG DB xf %o QRACA PURL, Wik e None

P EREMER AR AR .

AT —ANSE pos i T PR IR RO ALE R T BRI 0, EASEEFN T FAFRY)

-_‘/\1—‘—»/\‘/?

Frs v BT IR P AT HIERIT S, FHRATAT S SR — 54, EASIEER G HMETT I
ALE
S A endpos IRE T FAFH R RIEH BIEUE FAFH K EE endpos . Bt AR A M pos #

endpos - 1 HYFAFRPIEAC. WIR endpos /T pos, WAKAVCHL™E; Fioh, AR rxg—4

PRiE G IENIXT 4, rx.search(string, 0, 50

) ZEMT rx.search(string[:50], 0).

>>> pattern = re.compile("d")
pattern.search ("dog")
.Match object; span=(0,

pattern.search ("dog",

>>>
<re
>>>

1), match='d'>
1) # No match;

# Match at index 0

search doesn't include the "d"

Pattern.match (string[, pos[, endpos] ])
LN string 1) 4515 B fE
VLHE, iR [H None ;

A ESHL pos Fl endpos Y search () £ A .

HR LIS RS B (ERE NSRS, I — R 12 et . AR
HERE 5% KT R A

>>> pattern = re.compile("o")
>>> pattern.match ("dog")
>>> pattern.match ("dog",
<re

# No match a
# Match as
2), match="'o'>

1)
.Match object; span=(1,

nmon

s "o" is not at the start of "dog".

is the 2nd character of "dog".

BSRARREE RLVCICAE string WIALE., [l search () R (3SFsearch() vs. maich()) .
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Pattern.fullmatch(sﬂMgL;xmLendmn]])
WSRHEAS string VERLIXANE N ZRIBF, wlk B —HE A I fexd % o Bk ] None 5 VERERE
KEVERL @A o

T ¥ESEL pos Rl endpos S search () & XAHIA .

>>> pattern = re.compile("o[gh]")

>>> pattern.fullmatch ("dog") # No match as "o" is not at the start of "dog
n

>>> pattern.fullmatch ("ogre™) # No match as not the full string matches.

>>> pattern.fullmatch("doggie", 1, 3) # Matches within given limits.

<re.Match object; span=(l1, 3), match='og'>

3.4 BN RE.

Pattern.split (string, maxsplit=0)
S TFsplit () BB BT HIFEIIHEK.
Pattern.findall(sﬂMgL;umLendmn]])

Kk rindall (), fHT AR, HERARICT RS L pos Ml endpos , R RTEH
W search(),

Pattern.finditer(sﬂMgL;xmLendnm]])
RS finditer (), MM THIFEFE, HAW] DAL AT HES4L pos Fl endpos , FRHiIHE ZIE
Fl, @i search().

Pattern. sub (repl, string, count=0)

EMTsub () BEL, AT @wEERIRE

Pattern.subn (repl, string, count=0)

ST subn () WAL, BEAT AR

Pattern.flags

IEMPEREARIC . X i PAME 25 compile () MSHL AT (2-) WBARIC, R C AN UNICODE

HUELTE S

Pattern.groups

FEREN AR 2 AR
Pattern.groupindex

WS (?P<id>) & XM AT AT AL an 7, WEREARS4, I e =,
Pattern.pattern

GRS

£ 3.7 BUEEL: isfilcopy . copy () Mlcopy . deepcopy () REISCRE . Sk Ja i IE Rk 20 A
e TR .

6.2.4 PLACXI %

VCR T 5 e — /R (E True. WA ILELiEmatch () Msearch () i&[A] None FfPAYRAT PATA]
M 1 AR HIWE A PR

match = re.search(pattern, string)
if match:
process (match)

DERCRS G 345 LA T I ik A e i -

Match .expand (femplate)
% template JEAT RCFWTEE SO HaR ], sitfg sub () gk —RE. % CANTA] \n gl il 4
T, BTG (1L, \2) Mg E (\g<1>, \g<name>) H# HHNH G HE .

e 3.5 BCEH: APLEER A G- 2 AT
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Match.group ( [group], ])
B —A S LA ILER T4 AR A — S 4P — AR, IRAZASH 45R
Wil (BASE NI, WRASE, 41302 0 CRATCEREaRE ) . f2k
— NN ZHUE N 0, AU AR MHEREE B VCR AT E S PR E R —NEH [1..99]1, 48R
WS H P A AR S R 0k, s AT R e AR, w51 % —A> IndexError
A R — D HU SRR —, IFICRCZ W, R a5 — N PLid.

>>> 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(l, 2) # Multiple arguments give us a tuple.
('"Isaac', 'Newton')

R IENIZA S T (2P<name>. . .) 3K, groupN ZHU B RER A G104 7. AR —
NP SRAER AR E SOG4, W51 — A IndexError {3,

—ANFEXF A A 1

>>> m = re.match (r" (?P<first_name>\w+) (?P<last_name>\w+)", "Malcolm Reynolds")
>>> m.group ('first_name')

'Malcolm'

>>> m.group ('last_name')

'Reynolds’

& A ] A R 5 E 5

>>> m.group (1)
'Malcolm'
>>> m.group (2)
'Reynolds’

R —AALICE N 2K, it R [l f e — PR

>>> m = re.match(r" (..)+", "alb2c3") # Matches 3 times.
>>> m.group (1) # Returns only the last match.
IC3I

Match.__getitem__ (g)
XAEMT m.group (9) « XAVFE RG] H—PLA

>>> m = re.match (r" (\w+) (\w+)", "Isaac Newton, physicist")
>>> m[0] # The entire match

'Isaac Newton'

>>> m[1] # The first parenthesized subgroup.

'Isaac’

>>> m[2] # The second parenthesized subgroup.
'Newton'

3.6 FIHE.

Match.groups (default=None)
RE—ATe, WE A LR TH, TEFEUP I | BHERZ MG . default T A S
SHILERIEDL, BRINK None.

Bian

>>> m = re.match (r" (\d+)\. (\d+)", "24.1632")
>>> m.groups ()
('24', '1632")
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WERBATVB NI T, IR AMARSS SR Y . XA EINZRE—1 None
, BRARE T default Z4L.

>>> m = re.match (r" (\d+)\.?2 (\d+)2", "24")

>>> m.groups () # Second group defaults to None.

('24', None)

>>> m.groups('0") # Now, the second group defaults to '0'.
('24', '0")

Match.groupdict (default=None)
AT AE T AR G 8 T4 key R4 . default ZHA T RS SIERCA A BIA
 None. filf

>>> m = re.match (r" (?P<first_name>\w+) (?P<last_name>\w+)", "Malcolm Reynolds")
>>> m.groupdict ()
{'first_name': 'Malcolm', 'last_name': 'Reynolds'}

Match.start([gvup])

Match.end([gnmp])
R[] group VERCEN 1 HR I FF G FNZE AR o group BRIAK O (FERUZHENILICH) 15 ) . W group
FEAE, (HARPEDLRD, SRR E -1 o XF—ATCEXN S m, M— RS 5L H e, He ENT
m.group (g)) F=AE R VLHD 2

’m.string[m.start(g):m.end(g)}

HE m.start (group) &% T m.end (group) , W group VUit —A~2S FAFER GG . Huan, 78
m = re.search('b(c?)', 'cba') ZJ5, m.start (0) H I,m.end(0) N 2, m.start (1)
Mm.end (1) #HE 2, m.start (2) 5|k —IndexError FW%.

XA T4 M email Hidik L G5 remove_this

>>> email = "tony@tiremove_thisger.net"
>>> m = re.search("remove_this", email)
>>> email[:m.start ()] + email[m.end() :]

'tony@tiger.net'

Match.span([gvup])
SFF—ANVEEE m, RE[—AJC4H (m.start (group), m.end(group)) . FEEAE group 1%
HIEXAVCEE S, Bhakm (-1, -1) o group BRIAKH O, Hh2EEATLHL.

Match.pos
pos WH, 2f&iitisearch () Bmatch () W a BN 7 o XA IE NG| GGTE 747 548
KR RT .

Match.endpos
endpos [P){H, 2xf&#4search () Bmatch () W a BN o XA IE 5 845 e A7
BRI RS .

Match.lastindex
TR e J5— A VCEC R BB R 5 ME, 3% None WIEREA VLR ™ A£G . e, X757 rab',
Fiks ()b, ((a) (b)), Ml ((ab)) 153 lastindex == 1, 1] (a) (b) £13F] lastindex

Match.lastgroup
RF— M IERER a4 A2 T, B3 None WIEREA 4 LI .

Match.re

A [ A X AN SEBI Y U AT R, RS B IR R mat ch () Bisearch () JriEFER.

Match.string
e Blmatch () B search () WFRFH.

£ 3.7 BUERL: #5011 % copy . copy () Mlcopy . deepcopy () HISCHF. PLRCRGBHR R THERY .
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6.2.5 EMEA BT
AR T
FEBCANGIT-HL, FoAT VA DA Sl B R 50k B 6 7 DS i % 2

def displaymatch (match) :
if match is None:
return None
return '<Match: , groups=¢r>"' % (match.group(), match.groups())

BARES — AR T, — PR TN AT, BTN K, 2”52 A, kK,
”q” Q, ”j” J, ”t” ﬁ‘j ]O, ”299 %U’sgw %%ZT_\‘ 2 %U 90

HEGEN TR ROAR, FATTLASE DA T 9%

>>> valid = re.compile(r""[a2-9tjgk] S

>>> displaymatch (valid.match ("akt5q")) # Valid.
"<Match: 'akt5qg', groups=()>"

>>> displaymatch (valid.match ("aktbe")) # Invalid.
>>> displaymatch(valid.match ("akt")) # Invalid.
>>> displaymatch (valid.match ("727ak")) # Valid.
"<Match: '727ak', groups=()>"

Ja—FH, "727ak" , WET XY, SEEPEKFERBER . SRR T, Mz
EVEEILEE IR

>>> pailr = 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 T i AT AR, T AT AR IR T 2R PERCR G2 g roup () J5iA:

>>> pair = re.compile (r".*(.).*\1")
>>> pair.match("717ak") .group (1)
l7|

# Error because re.match() returns None, which doesn't have a group() method:
>>> pair.match("718ak") .group (1)
Traceback (most recent call last):
File "<pyshell#23>", line 1, in <module>
re.match (r".*(.).*\1", "718ak") .group (1)
AttributeError: 'NoneType' object has no attribute 'group'

>>> pair.match("354aa") .group(l)
'al

54, scanf()

Python H il %A — 42K ¢ %L scant () AR . IENRBF:ER L scanf () X FFFHEHERK
— HATRE 2 . P FEASIRAL T scant () A aURFRE N F65 B0 W i B«
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scanf () ¥4 | IENFEIREG

%C
%$5¢c {

(\d+ (\.\d*) 2|\ .\d+) ([eE] [-+]?2\d+) 2
(0[xX] [\dA-Fa-f]+|0[0-7]*|\d+)
[

X [-+12(0[xX])?2[\dA-Fa-f]+

o\
X
o

MR AP SR BT AT

’/usr/sbin/sendmail - 0 errors, 4 warnings

YR PAEH scanf () #a1k

%$s — %d errors, %d warnings

U IE kR

’(\S+) - (\d+) errors, (\d+) warnings

search() vs. match()

Python $24t TR AR HAE: EHTre.match () MEFRFRIFK, BiFre.search () KEFLFHRN
fEENIE (BRIA Perl HAYFTH) .

Bl
>>> re.match("c", "abcdef™) # No match
>>> re.search("c", "abcdef™) # Match

<re.Match object; span=(2, 3), match='c'>

fEsearch () W, FLAHL "~ AR ITAR A BRI P BCE] 740 AR 14

>>> 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'>

HREMULTILINE 2478 P i $imat ch () RICEFAFR LG, (B search () FIDA "~ FFURIIE
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'>
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HfE—A i A

split () FPRFep SRR BRI X AT X TR SO B 21 B i HL78 2 A8 B i) et
giy, EARA MR, AR E TR .

B, XEUERA . BEFORA AR, KRB ZEG SRR I

>>> 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"""

FHMABEZ AT IT . BHERA R FAF R 5%, B IEEITEA R

>>> 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']

L, RN FREDE -l AT IR, RIS HEAHIE A SR AT split () BT
maxsplit B2, FONHhE 6 E&A PIRAEN 2 BB A% 4T

>>> [re.split(":? ", entry, 3) for entry in entries]
[['Ross', 'McFluff', '834.345.1254', '155 Elm Street'],
['Ronald', 'Heathmore', '892.345.3428', '436 Finley Avenue'],
['"Frank', 'Burger', '925.541.7625', '662 South Dogwood Way'],
['"Heather', 'Albrecht', '548.326.4584"', '919 Park Place']]

22 BEAKICRE S E 5, HILEAHBAESI R R . QR maxsplit IWEHN 4, FATEAT A
b AR 5 )5

>>> [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']]

S

sub () BHFRERR I IR — S0 XA IR TR sub () REEPISCY, sFFEL LA
NFRFRILLE, 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+) (\w)", repl, text)
'Pofsroser Aodlambelk, plasee reoprt yuor asnebces potlmrpy.'
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AR AT i)

findall () VCECRESS BT A I, AMUEHsearch () HRYE—ITHE. Hean, R MMEE R EE
B FR A A, AT RES A N ¥ findall ()

>>> text = "He was carefully disguised but captured quickly by police."
>>> re.findall (r"\w+ly\b", text)
['carefully', 'quickly']

A AR AT R il ] B JE A7 ¥

WERFFHEICRAE AR ELEE, finditer () WIDLGEFIER, B4R T I dext 2 MR EIE, AR T
o kS BT BT, R AMEE A BRI A R BRI AL, W LMEI T A M finditer ()

>>> text = "He was carefully disguised but captured quickly by police."
>>> for m in re.finditer (r"\w+ly\b", text):
print ('202d-202d: %s' % (m.start (), m.end(), m.group(0)))

07-16: carefully
40-47: quickly

PG b il

JEIRTFATARICYE (r"text ") SRAIFIEMIZFRIAAIER . BN, RASEN R RRAL (" \ ) L ATHT 2 — 1
FCRFLRAE o Hean, NPT AR A ?Jt%%é*ﬁlﬂﬁ

>>> re.match (r"\wW(.)\1\w", "™ £f£f ™)

<re.Match object; span=(0, 4), match=' ff '>
>>> re.match ("\\W (.)\\I\\w", " ££ ™)
<re.Match object; span=(0, 4), match=' ff '>

L T PUHL NP AT, EAATEE R s . TR, BUR o\, AR
BUR M\, kR R

>>> re.match (r"\\", r"\\")
<re.Match object; span=(0, 1), match='\\'>
>>> re.match ("\\\\", r"\\")
<re.Match object; span=(0, 1), match="\\"'>

A

— A VA SR EGRE T AT AR, R R R E IR SRR S —

XCEB%EEEED"J%% BHAFEER . X FAZBILFFX LA G FH R — AT, H HARPRITHC R 5K
E2)

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 = [

(Faksn)
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(& b))
('"NUMBER', r'\d+(\.\d*)?"), # Integer or decimal number
("ASSIGN', r':="), # Assignment operator
('END', r';", # Statement terminator
('1D', r'[A-Za-z]+"), # Identifiers
('op', r'[+\-*/1"), # Arithmetic operators
("NEWLINE', <r'\n'"), # Line endings
('SKIP', r'[ \tl+"), # Skip over spaces and tabs
("MISMATCH', r'."), # Any other character
]
tok_regex = '|'.join(' (?P<%s5>%s)' % pair for pair in token_specification)
line_num = 1
line_start = 0

for mo in re.finditer (tok_regex, code):
kind = mo.lastgroup
value = mo.group ()

column = mo.start () - line_start
if kind == 'NUMBER':
value = float (value) if '.' in value else int (value)
elif kind == 'ID' and value in keywords:
kind = value
elif kind == 'NEWLINE':

line_start = mo.end()
line_num += 1

continue
elif kind == 'SKIP':
continue
elif kind == 'MISMATCH':
raise RuntimeError (f'{value!/r} unexpected on line {line_num}")

yield Token (kind, value, line_num, column)

statements = "'’
IF quantity THEN
total := total + price * quantity;
tax := price * 0.05;
ENDIF;

for token in tokenize (statements):
print (token)

IR AR AR B

Token (type="IF"', value='"'IF', line=2, column=4)

Token (type="'ID', value='quantity', line=2, column=7)
Token (type="'THEN', value='THEN', line=2, column=16)
Token (type="ID', value='total', line=3, column=8)

(

(

(

(
Token (type="ASSIGN', wvalue=':=', line=3, column=14)
Token (type="'ID', value='total', line=3, column=17)
Token (type='0OP', value='+', line=3, column=23)
Token (type="'ID', value='price', line=3, column=25)
Token (type='0OP', value='*', line=3, column=31)
Token (type="ID', value='quantity', line=3, column=33)
Token (type="END', value=';', line=3, column=41)
Token (type="'ID', value='tax', line=4, column=8)
Token (type="ASSIGN', wvalue=':=', line=4, column=12)
Token (type="ID', value='price', line=4, column=15)
Token (type='0OP', value='*', line=4, column=21)
Token (type="NUMBER', wvalue=0.05, line=4, column=23)
Token (type="END', value=';', line=4, column=27)
Token (type="ENDIF', value='ENDIF', line=5, column=4)
Token (type="END', value=';', line=5, column=9)

6.2. re --- [FMRE AR 123




The Python Library Reference, %1 3.9.13

6.3 difflib --- P E M) T ]

PR Lib/difflib.py

BB B T OB P B SRR . BN, T T HCBOSC T, FHF ]2 2 s U AN ] SO 22 5
HE, B HTML HLERSCA R GE— 11 diff Bl A o U H SRASCHE, il S £1 1ecmp B

class difflib.SequenceMatcher
Rog—RIEWAE, AT BRI P I, REFPICR Nhashable 35 . HEA LS
Ty Ratcliff 1 Obershelp T 1980 4F AR A I LA “RgaUERDLRC” #9455 5K 4 FR 44 RO SA
I B AL HREER R B E “Blk” STRMERELITE T8 Bl ‘bR JoR
et HAER A B OE, Bl A s aF. (AR TR 20 Ratcliff F1 Obershelp 55
VAP ) SRS TRVRE A SRR Y ) T PC R S 26 179 B XN BB AR dw /N
IS, HESCRE A ANTER “IERR” AIPCHE.

FEIRF: FE A Ratcliff-Obershelp 5334 75 fi U8 1% &0 K 2y 3777 Wk (8] 1 AE — fe 0 00 1 2 ~F J7 I 1]
SequenceMatcher LEHING OL T N ~FJ5 i 8] i 76 — A 00 K i 47 0 52 2 )5 81 b oAy 22 D Tl
JCERX — N RIS 5 e AT DL WA et a] o

AN K N5 sequenceMat cher SCRHIAE KA TR R H A RHRHE 7 5B . X
P R T B G RA HE P4 ot BB AR — T (FE2E— T2 J5 ) (B IR AGE
WP EER 1% F BP9 EE 20 200 W0, ZIARich <3017 H A 7 91 DL i
W XFhE &G E R DGR R R B sequenceMat cher B autojunk BEI% N False k%
M,

3.2 N fg: autojunk 2.

class difflib.Differ
XA AE T2 L b SCARAT AL P 51, 5 2wl N ) 52 1) 22 S k3 5 5 . Diiffer 45 —{ff
il SequenceMatcher F5EMATIFHNN LR DA KA, (B2EVEEE) 77 NEFAF 751 1 ik

Differ SRR —ATHI AT RHUHTT K :

MCOFRUH | 2
- Ao L Bl

+ TAFY 2 sy
t ATAEP 51 A ]
B TAFET R A TS

PR2” 3T 3 AT 2R I 5 | 24T AN AAEAE THE— S AT 22 5. A0SR 7 516085 i 245 X
TR e NIEI A K
class difflib.HtmlDiff

XA T A1 HTML A% (S &R 52 8 HTML SCHF) AT HEMLEAT /n SCR LR, AT
A SATAMNY S EBCR 2 s o RS AT ABE T 58 4 sl bR SO A

AR

__init__ (tabsize=8, wrapcolumn=None, linejunk=None, charjunk=IS_CHARACTER_JUNK)
WIlhtbHem1D: £ (RS

tabsize &— AL XAET-SE, FEEHIROMMEE, BRIAEN 8.
wrapcolumn J&— AW X FSE, BT CR BT WA TR E, BRIAMEN None
FRAH AT
linejunk F charjunk ¥J 521k KT ZH, & Andiff () WiHtm1D: ££ R4 NH-HERE R
B HTML 25%). E&ndiff () S T RS EERIME XU .

RHR AT 7
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make_file (fromlines, tolines, fromdesc=", todesc=", context=False, numlines=5, *, charset="utf-8’)
FLEE fromlines Fl tolines (SEAF RN FR) IR Bl — A F4FH, Fon— 528 HTML S0, Hri
FEATZE NG, AT ST AN E SR B
fromdesc Fl todesc 3532 ] 3% AT SHL, 158 R H PR SCAFMTIAREFAF R (BRA A= B

=2

FIFE) .

context | numlines 332 " % KEEFSH . 24 HEE/R T SCEFIHRR context B84 True, &
NERINE False NE/RTEE A, numlines BRINN 5. 24 context >Ny True W} numlines Y45 ]
il Ge B R 28 S ) B R SCATE . 24 context Sh False W numlines X545 676 i H "next” i
FERER 28 R 22 7 Z BT PT R AT (B B2 330 next” BEEHRE N — o R
ZE SR HCAE N Y2 T, AT HT S R 30 .

A fromdesc il todesc £ S A X 1) HTML SAREE, 4 BEMCR AT R IR0 A 1%
HESHLIEFTR X

TE 3.5 BOE S 4T charset X425 S 4. HTML SURREGAFAFEM ' 1S0-8859-1" Wik
Sh'utf-8',

make_table (fromlines, tolines, fromdesc=", todesc=", context=False, numlines=5)
FLBE fromlines A1l tolines (AT H51I2%) IR A24F Y, Fom— M & A2 519 58 HTML
F&, ATRI ST E MRS R

WIS S make_file () JrikpIMANR .
Tools/scripts/diff.py XN TR, HAPEE—MRGHEH ARG,

difflib.context_diff (a, b, fromfile=" tofile=", fromfiledate="", tofiledate=", n=3, lineterm="\n")
P a F1 b (FAFHRFIZR) s k] R S0 A RS S A5 B (— D AR B AT R generator) .
JriE B CE R BN A B T RIS B ST R ETER . WM RN A Z R/ R
WFE. BT ST n i, BRACH =AT.
BUER N, ZRERAT (DL **x or ——— FRIR) Bl REBATA ORI . XA I ab 2
Mio.IOBase.readlines () BN AKBR]EH T io. I0Base.writelines () WZERE
K, PR AR R A AR A TAT o
RETLEA A MR REAF lineterm S5 ™ | SCRER 25— RAFIATA
BN R A DR SO FME B TR AR Sk o X BEAE R 4 B A mT DA
7 fromfile, tofile, fromfiledate Fl tofiledate 48 i « A& TH)H 7 DA 1SO 8601 #%=FRn . WA+
SE, XA A

>>> sl
>>> 52

['bacon\n', 'eggs\n', 'ham\n', 'guido\n']

['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

Kk ok ok ok k ok ok ok ok ok ok ok ok ok

* %k 1,4 * x kK
! bacon
! eggs
! ham
guido
—_—— 1,4 —_————
! python
! eggy
! hamster

guido

TSR difflib o A AT FRBCETEAIR RG] .
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difflib.get_close_matches (word, possibilities, n=3, cutoff=0.6)

W ATl PERCH Y AR . word Sy— 48 H RIS TS GRS I FAFER) |
possibilities Jj— At I T ILAL word YFFSIRISII S GlH N FARHSIER) .

S EL 0 GRINH 3) $7E B Z IR M Z DAL UPLES; n 0T o.

FIESHL cutoff (BRINA 0. 6) 22—~ [0, 1] JEH NHYIFE RiEL. 5 word AR RISEZIE R ik
UNIRERE ol

PEEPCRC T (AHL n A>) BRSO ASI B R ], A LR HER , SRR (Bh i HEAE R
T -

>>> 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)

FLig a Ml b (FAFER 515 iR D1 £ fer LA MRS S (— A= LB B AT generator).

AJ 3k KA TE S linejunk 1 charjunk Y5733 % REL (84 None):

linejunk: W EREUIEZ AN TR S B0, QR HON B 4 50 R ol EE, 75 R R E . ZRIAK
None. IWANEAH —AMEHZHRIKEEL 1S _LINE_JUNK (), ‘B4t iefises ol WEAFmeT, BIkZ
IR T 2L NI/ (") - [HREFER SequenceMat cher REBIESAHTMbLEFTHY B S
SR JE AT SR, 330 4 O A I eR B R

charjunk: WCRREIEZ—NFAF (KBER 1 IFEFFER), WHRHCA R4 LR B EAE, 5 WHR EHE
. BN NBERZR I RIS CHARACTER JUNK (), ‘Bl as AT7AF (SAEATEiH =M |
W EHATFF ] AR T2,

Tools/scripts/ndiff.py X RN 6 47 B o

>>> diff = ndiff ('one\ntwo\nthree\n'.splitlines (keepends=True),
A 'ore\ntree\nemu\n'.splitlines (keepends=True))

>>> print (''.join(diff), end="")

- one

s A

+ ore

s A

- two

— three

? —
+ tree
+ emu

difflib.restore (sequence, which)

AR [ A e A R AR —

4 —AHDiffer. compare () Hndiff () PRAER) FB5), FEBUHR A SO 1 5L 2 (which T£5) 1Y
17, BBATHIZ .

vl

>>> diff = ndiff ('one\ntwo\nthree\n'.splitlines (keepends=True),
. 'ore\ntree\nemu\n'.splitlines (keepends=True))
>>> diff = list(diff) # materialize the generated delta into a 1list

>>> print (''.join(restore(diff, 1)), end="")
one
two

Q)
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(& b))
three
>>> print (''.join(restore(diff, 2)), end="")
ore
tree
emu

difflib.unified_diff (a, b, fromfile=", tofile=", fromfiledate="", tofiledate=", n=3, lineterm="\n")
8 a F1 b (FAFHRAR); RIS — 22 g s UG 15 B (— D A AT generator) .
FRAGE— 22 5 — B KRR A SESAT R LA R S TR BB B o on R AR
(MA R T Z R ZJGCARBY) o R A4 n e, BRI =47
BT, ZHEHAT (A ———, +++ B e FIR) Bl R BHATFR BN . X iFAL 2
Mio.IOBase.readlines () B2 AFEREEN T io. I0Base.writelines () WER(E
K, PR AR AR R A TAT .
X TBARBBIATAFRRA , WFF lineterm SRR ", XA N AERFGE— A A T4
SRR GEE A AN IE SRS RS SO TR A5 Sk o 33 2645 5L IR0 40 5 43 mT DA =7
FFER fromfile, tofile, fromfiledate F tofiledate FFg 72 . A& I [A]3E 7 DA ISO 8601 k&R . W AFE
SE, XA EA A .

>>> sl
>>> 52

['bacon\n', 'eggs\n', 'ham\n', 'guido\n']
['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 @@

—-bacon

-eggs

—ham

+python

+teggy
+hamster

guido

S Rdifflib o 44T 0 FRBOETEAIRY R 7] .

difflib.diff_bytes (dfunc, a, b, fromfile=b", tofile=b", fromfiledate=b", tofiledate=b", n=3,
lineterm=b’\n’")

i dfunc W a F1 b (FATHRXZF0K); P24 A dfunc TR I ER I 227478038 (W2
). dfunc YRS, B Nunified diff () B{context_diff (),

SR L3 dm i AR B — B R s . [ n Z ANRO BT S AEBOA 0 R 77 SR 6 S i AR AR ER
PEM T SO To s Br A A (B n 280 #e4 A7 e, IR dfunc(a, b, fromfile,
tofile, fromfiledate, tofiledate, n, lineterm) . dfunc FJHyH 20 R EE B =
Fr, RFEARPTR R R EITREA S o 1 b MR R — G0 .

3.5 B

difflib.IS_LINE_JUNK(Mw)
XA 2B AATR Bl True. QISR line AZSATE A E A 4 W line F7uft /2 v ZR& 0, 15 Wt
ANV . SRR B ER IR A ndi £ £ () W lingjunk £ 59 ZRIAE -

difflib.IS_CHARACTER_JUNK (ch)
KPR ARG B FAFR ] True. F4F ch MR N ZSAE AR il R A7 ch w2 T 286, 5 st 2 AT
ZWEH . BCERE FIVEndi ££ () W charjunk TEZ BRI .

S

FBEAPLAL: % AH% Ji7k John W. Ratcliff Fil D. E. Metzener % F— RIS RUERITHE . 13T 1988 4E 7 A
J% 2T Dr. Dobb’s Journal,
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6.3.1 SequenceMatcher %} %

SequenceMatcher RAG X ELE:

class difflib.SequenceMatcher (isjunk=None, a=", b=", autojunk=True)

A ESAEY isjunk AN None GERIAE) Bh% 32— N FAIICERI 24 LAY HON Y 28600 “Bid)k” oo
FIIR P EEI RS R L. 2 A None 1120 isjunk RIEIATA T2 A lambda x: False; Wit
SEVA WAL BN, LA

lambda x: x in " \t"

WERARAFSF P T AR T AT LU, I B B8 DX A AR ol A ) 457

A[EESEL a F b HBEWEWFA) WEBRICAZEE/S . AT TCRER LA R hashable.,

Al ZEL autojunk W] T B A B ki )g & TR

3.2 B IfE: autojunk &2 .

SequenceMatcher X} 423557 = AR @ VE: bjunk 52 b 241 isjunk Jy True [HICESES; bpopular 2%
AR (WEIRE RS ) W MR SRR TR LS b2j 2R b 4Rl e K Wi 5
— BT E S R FI . TR = AR B R b it set_segs () Biset_seq2 () HE
P

3.2 B IfE: bjunk F1 bpopular J&1E .

SequenceMatcher WHRAF VN HE:

set_seqgs (a, b)

BCEE P TA o

SequenceMat cher TWWHIFFAFAH XH _NIFHINHEAEE, XFENRIREZR—A 750 5 24
FANEATIOES, R set_seq2 () — UMM B H 70 0T 35 s HoAth e 2 45—
WKset_seqgl (),

set_seql (a)
WEZ RIS NI BRI TR MBS,

set_seq2 (b)
WEB LR AT BRI DTS,
find_longest_match (alo=0, ahi=None, blo=0, bhi=None)
it alalo:ahi] Ml b[blo:bhi] HPRYHA LA,

W isjunk A ME B A None, find_longest_match () FFiRE (1, 3, k) fiffali:i+k]
EZTblj:+k], Hfralo <= 1 <= i+k <= ahiJfHblo <= j <= j+k <= bhi. |
TR RR LR (1, 3, k'), WRL == i, <= J' WHWE, WFHnsH
>= k', 1 <= i', WAL, X ITA S ICECE, REFE a B e B —AS, mxF T
TE a P S E B T B DEECEe, WERBIFE b 4 e B —A~.

>>> s = SequenceMatcher (None, " abcd", "abcd abcd™)
>>> s.find_longest_match(0, 5, 0, 9)
Match (a=0, b=4, size=5)

WRARME T igjunk, K545 LA ML E S — IR PERCHR,  (EARST RIS Feifrs py il B3RO0
RIYIRA . SRJERE (L) PURCP RSO RS AT REMLY i b . R R IR &
PERCHAROCE , BRARFRR SR O IR -5 T SR ERCA 4 .

XS5 Z i ENE T, HRG ST B . k71 Y abed! HESHE NTFIIAKRE
B ' abced' AHVCHD. 1 S ATPAVCHL "abed ', - H2VLELSE —NFHEAcding 'abed ! :

>>> 35 = SequenceMatcher (lambda x: x==" ", " abcd", "abcd abcd")
>>> s.find_longest_match(0, 5, 0, 9)
Match (a=1, b=0, size=4)
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AP CECH, s ERFR M (alo, blo, 0).
W R [Bl— S named tuple Match (a, b, size).
TE 3.9 JREM: A BRASEL.

get_matching_blocks ()
& B AR AR E S VLA 7P A = e s % . BA=e ey (i, 3, n), HEXH
ali:i+n] == b[j:3+n]l. yﬂb*méﬂ?”ﬁﬂjﬁﬁ i"‘ﬂlfﬂo
FF~/\ méﬂﬂﬂ‘.ﬁu, /ﬁ\ﬁﬁ 1en , 1en<b), . ﬂﬁ~n == OEI’J jcéﬁ

/[\ETE‘;'E, oy i+n < i‘ B j+n < j'; ?ﬁ%/ﬂiﬁﬁﬁ, *H@BE@Efﬁiﬂ%\%ﬁﬁﬂﬁﬁ@ﬁﬁﬁﬁ%ﬁ%o

>>> s = SequenceMatcher (None, "abxcd", "abcd")
>>> s.get_matching_blocks ()
[Match (a=0, b=0, size=2), Match(a=3, b=2, size=2), Match(a=5, b=4, size=0)]

get_opcodes ()
R EHGA TR a 28R b 1) 5 JEA R, BAITTHEA R (tag, 11, i2, 31, 32). 7F
B—Auodlh i1 == 31 == 0, MAEHRMTCA P il FTR—Mocdlny 2, H Hj1 e T
RI—NICdHm 2.

tag (EN FAFH , HA SO

ﬁ LAX
"replace' | a[il:i2] WH b[jl:52] k.
"delete' alil:i2] WgiiR. WHHEEAEIEN T 31 == j2.
'insert' | b[j1:32] WiEARalil:i1]. WEEEAEMNNGN T i1 == i2.
"equal’ alil:i2] == b[j1:32] FHATFFIIHMIA).

Biltn:

>>> a = "gabxcd"

>>> b = "abycdf"

>>> s = SequenceMatcher (None, a, D)

>>> for tag, i1, i2, j1, j2 in s.get_opcodes|() :

print (' al : 1 ——> Db : ] ——> '.format (
C.. tag, i1, i2, j1, j2, alil:i2], b[jl:321))
delete al0:1] ——> b[0:0] g > !
equal af[l:3] ——> b[0:2] 'ab' ——> 'ab'
replace al[3:4] ——> b[2:3] 'x' > 'y!
equal ald4:6] ——> b[3:5] 'ed' ——> 'cd!
insert a[6:6] ——> b[5:6] A

get_grouped_opcodes (n=3)
R El—AHH &2 n f7 B S0 A 2 i generator .

Mget_opcodes () FriRIEIAIITAG, BEI7IA S AR B/ INI SE AR - 1H B BOA S B0 18] B
Pk

XL A S get_opcodes () AHFAAE R [H]
ratio ()
IRl —ABUETEE [0, 1] B77 BV E R P S AR DA B
Hrir T 28 TR S g, MZICErEcE, B 2.0%M/ T, iSRS F55E
SRR, 1.0, RWE LA ARFN 0.0,

¥ get_matching blocks () B get_opcodes () MAB W HiEZEEER K, 17
BT AR RERF B quick_ratio () ireal quick ratio () FRFIRE—1 LF.

TR W ratio () WSS RES LT ZEIUT . Bl
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>>> SequenceMatcher (None, 'tide', 'diet').ratio()
0.25
>>> SequenceMatcher (None, 'diet', 'tide').ratio()
0.5

quick_ratio ()
A PR R ] — A~ ratio () B S

real_quick_ratio ()

R B HR B — A~ ratio () HEA.
X AN IR ] PR 2 o S A B B0 G 31 T 3 R RE TR ) R 0 (LR A T 45 oS —RER 45 48, (H2

quick_ratio () fll real_quick_ratio() MESZE/DY 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 ) f1

PATR R BILLB IS4 A, R A o il

>>> s = SequenceMatcher (lambda x: x == " ",
"private Thread currentThread;",
"private volatile Thread currentThread;")

ratio () IR—A~ [0, 1] JEFE N BV REEA NP F IR IMER BE & . RIS, ratio () {H 0.6
APPSR P e -

>>> print (round(s.ratio(), 3))
0.866

AR A A SIAHPEBC A (L B4R, W) get_matching_blocks () #ARTIf#:

>>> for block in s.get_matching blocks():

Ce print ("al ] and bl ] match for elements" % block)
al[0] and b[0] match for 8 elements

al[8] and b[17] match for 21 elements

[29] and Db[38] match for 0 elements

o))

iYL get_matching_blocks () REIWHEE— Mo B 2 R HT 56 (len(a), len(b), 0),
xR ARREITE (EERTTESGE) 0 FME—IFN .

AR AR BERGE AR — P SRR AN 51, WTPARE get_opcodes ():

>>> for opcode in s.get_opcodes():
.. print (" al : 1 bl : 1" % opcode)
equal af[0:8] b[0:8]

insert af[8:8] b[8:17]

equal al[8:29] b[17:38]

S

* WHIR I get_close_matches () BREURR T WTHET SequenceMat cher ¥ fa] BT
KT AT RE -

o ffiff] SequenceMat cher M/INRI I (4 50 ARl 7 4.
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6.3.3 Differ %} %

WYER DL ffer IrA M EIFAPRIIER /b S . M, vhNERAEERSREEN, FAEMI2H
AR T BTy, A R EE R AN AR 100 T VCHC . R [F] 20 i BRI A iE S VUl AR B T — L8 R iR i
Wi, XERa kA K2R AR
Differ JRHAA XM GRS
class difflib.Differ (linejunk=None, charjunk=None)
Ak K FIES linejunk T charjunk 35k 8 R EL (BH None):
linejunk: $%52 WA FAFERAE A SEI R, A0SR H DR A5 R B B . BOAEN None, 3%
M B A T AR AT
charjunk: 32 AT (KBEN 1 FERFER) MENSEREL, AN 74 IR ] A . 2R
NN None, BEIREEA M FAF 2B ALK FAF .
T2k 8 7 3 3 U R ICRT DA R S S VEEE R B, I HORN & S BUEAT 22 AT SO AT 0 2 . 1
¥ifind_longest_match () J7¥ER isjunk 0GR T BER .
Differ MG — AR (g E) 1:
compare (a, b)
WA ATALR P, AR R (— S hATa s Es) .

BN Wb AL B — A DA AT A 45 B 10 B AT AT HR . KRR 20 AT DAGE A SO 8 4
Wreadlines () J¥ERIREL. B2 B 386 & 6] R B DABRAT A 45 BB B0 AT R A i, mT DA
WXL writelines () JF¥ERFEFTEIH K.

6.3.4 Differ -4

PER B LR P B SOAR o o S FRATT I B S A DASIA T4 &5 R ) BAA T A R AR I 7 51 (XA P 271t AT DA
WS4 readlines () F{ERIREL)

>>> textl = """ 1. Beautiful is better than ugly.
2. Explicit is better than implicit.
3. Simple is better than complex.
4. Complex is better than complicated.
. "' .splitlines (keepends=True)
>>> len (textl)
4
>>> textl1[0][-1]
l\n'
>>> 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 —A> Differ X 4:

>>> d = Differ()

THERAESBID L £ for XPRINFRATAT A RBORL I bR fTRTAF. WS Ipitrer ()
SRV

g, BATHEPIAFA:

>>> result = list (d.compare (textl, text2))

result @ —PPAFRSIER, ERNTREHSALTTHI R :
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>>> from pprint import pprint

>>> pprint (result)

[ 1. Beautiful is better than ugly.\n',

! 2. Explicit is better than implicit.\n',

'— 3. Simple is better than complex.\n',
3

'+ Simple is better than complex.\n',

' ++\n',

' - 4. Complex is better than complicated.\n',
l? A P /\\nl’

'+ 4. Complicated is better than complex.\n',
' ++++ “\n',

'+ 5. Flat is better than nested.\n']

TR B 2247 AT HS S R M2 A

>>> import sys

>>> sys.stdout.writelines (result)

1. Beautiful is better than ugly.

2. Explicit is better than implicit.
3. Simple is better than complex.
3

+ Simple is better than complex.

? ++

- 4. Complex is better than complicated.
2 A ———— A
+ 4. Complicated is better than complex.
? FH++ A ~
+ 5. Flat is better than nested.

6.3.5 difflib [\ &40

XA LB R T WAl difflib SR A E#—ARLT diff TR, ERFEETE Python JiA% & it
44 °M 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.

mn

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 '

(FOAkED)
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(& b))
'(can use -c and -1 in conjunction)')
parser.add_argument ('-n', action='store_true', default=False,
help='Produce a ndiff format diff'")
parser.add_argument ('-1', '—--lines', type=int, default=3,

help='Set number of context lines (default 3)"')
parser.add_argument ('fromfile')
parser.add_argument ('tofile')
options = parser.parse_args()

n = options.lines
fromfile = options.fromfile
tofile = options.tofile

fromdate = file_mtime (fromfile)
todate = file_mtime (tofile)
with open (fromfile) as ff:
fromlines = ff.readlines()
with open(tofile) as tf:
tolines = tf.readlines|()

if options.u:
diff = difflib.unified_diff (fromlines, tolines, fromfile, tofile, fromdate,
- todate, n=n)
elif options.n:
diff = difflib.ndiff (fromlines, tolines)
elif options.m:
diff = difflib.HtmlDiff () .make_file (fromlines,tolines, fromfile,tofile,
—context=options.c,numlines=n)
else:
diff = difflib.context_diff (fromlines, tolines, fromfile, tofile, fromdate,
- todate, n=n)

sys.stdout.writelines (diff)

if name_ == main :

main ()

6.4 textwrap --- 3K A2 IR

PACHS: Lib/textwrap.py

textwrap BURFEME T — S RGER AL, VAT LASEUIT A TARMSE Textnrapper, QRYRIZ RIS —
PIASCAFAFER AT A Sh AT BORTE, PREEsR BV IR 175 BWEIE, IRBO% M Textmrapper
SR FReR -

textwrap.wrap (fext, width=70, *, initial_indent="", subsequent_indent="", expand_tabs=True,

replace_whitespace=True,  fix_sentence_endings=False, break_long_words=True,
drop_whitespace=True, break_on_hyphens=True, tabsize=8, max_lines=None, place-
holder="[...]’)

XJ text (SEAFER) T BB BV H ST AMERAT I FE I 2 o0 width ANSEAF o R 8]l i B AT 2 31

%, ITRAWIATIT .

AR KBS BN YT Text wrapper BSEBIEME, BRI T .

W& W Textrapper.wrap () LT A Kwrap () 1T RHMTELE R
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993

textwrap.£ill (fext, width=70, *, initial_indent="", subsequent_indent="", expand_tabs=True,
replace_whitespace=True,  fix_sentence_endings=False,  break_long_words=True,
drop_whitespace=True, break_on_hyphens=True, tabsize=8, max_lines=None, place-
holder="[...]’)
X text FAY BB H B0A T, R I — NS H ST B R B AT . £111 () 2PATIE
AR HREGE T

"\n".Jjoin (wrap (text, ...))

R EGEIR I, 111 () #eRHwrap () SEAMFER KRBT SE

textwrap.shorten (text, width, * fix_sentence_endings=False, break_long_words=True,
break_on_hyphens="True, placeholder="]...]")

PrBIEIEL E N text ST ELREN) width.
B, PR ex PROZAR (T ESES BN AR ) o ARG BEIE & width WK HGR ]
5 25 37 R BRI AR B3R AR B3Rl placeholder fBMfify width:

>>> textwrap.shorten("Hello world!", width=12)

'Hello world!'

>>> textwrap.shorten("Hello world!", width=11)

'Hello [...]"

>>> textwrap.shorten("Hello world", width=10, placeholder="...")
'Hello...'

Al ) R B S BN Y T Textirapper [ S5 B J@ PR, B AR IL R 3¢ i HE R SCAE
W& ATextwrapper WFill () MBI Z W &I &, Wik Ztabsize, expand tabs,
drop_whitespace fllreplace_whitespace BB A TR

3.4 BRI HE.

textwrap.dedent (fext)

Pl text Fpg—ATRAT AR AT AT 2R 25 AT
XA AHIRIE B =5 S PP T MK, MR SRTETRRS S8 b i A% 2

TR RN ST R ZE AT, HEAIFAME: PATHAT " hello” Ml "\thello"
AR BATH R R0 2 A

RS2 AT AT AR A 2 HEAE i I b AL A B AT 7

Bi4n:
def test():
# end first line with \ to avoid the empty line!
s = T \
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)

K prefix T E text g EATHIH K

HS A text.splitlines (True) FXATHATIR .

ERINEDLT, prefix MBI A A2 RS AR (BT r85 .14 ) 4iifT.
i

>>> s = 'hello\n\n \nworld'
>>> indent (s, ' ")
' hello\n\n \n world'
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ALY predicate ZHJ7T R4 HIWBLEA TG HE . BIAN, FTDAMRZ 5 ¥ h 25478 A 25 AR A THs I
prefix:

>>> print (indent (s, '+ ', lambda line: True))
+ hello

+

+

+ world

3.3 B e

wrap (), £i111 () flshorten () WIVER 2 HANE— TextWrapper SEHIFAEH BRI BEA . %
SCFIRSHEE M, HIS T wrap () A/E£111 () FALTF L SCARFRF SN 08, SIEHR A
Ol TextWrapper M4 REEHARCR .

SCAR I AR S AL E H S AT, AR I EAF A R E TR 2 G KBRS R, B

JETextWrapper.break_long words #¥ HRIE.

class textwrap.TextWrapper (**kwargs)

Textirapper MIEAHEZZ N IEN KBTS, B RBTFSERIN—%L0lENE, i

wrapper = TextWrapper (initial_indent="* ")
HHT

wrapper = TextWrapper ()
wrapper.initial_indent = "* "

PRATAZ R IR I Textwrapper X4, I AR TT DATE R ] $00 [F e 2k A 432 o) S5 91 J P TR
ERCE AT .

TextWrapper HSEBIEYE (PARAERR I KT SH) WFFTR:

width
(BRIA: 70) A B HAT B RAT R E. A B A SCAR P B K Twidth [ 5 A B,
TextWrapper FLREMRIEBA KT width DAY AT .

expand_tabs

(%j;g\ True) WIHCNEE, W text HFTA 1 Il 2AFRE6E A text 1) expandtabs () FEY RN

tabsize

(BRIA: 8) W expand tabs HEAE, W text HPTA R TR BN HZAN2HE, BiE
YRR 24 i ) o7 B AR 20 1 B TR S

3.3 Bk e

replace_whitespace
(default: True) WA EME, FEHRIEFYRZ )G, BEATZH, wrap () FFERFEEA%

AP O A% . PRI BT IR, T, REEHIR, JEAURE 4
("\NEARA\VAEATL '),

. WHexpand tabs NB{HH replace whitespace NEAH, B FAF R
HEAERG, XS HIRAFY R R,

HEf#: PR replace_whitespace AMRME, FE—4THH R4 AT RE H BEATATIH S 2R 1
. P, SCRBY (f]str.splitlines () BEMUINER) P WBIE 22T H 3l
BA7.

drop_whitespace

(BRIN: True) RN EM, B—THLARENZEAFN (EERRZG. #tEZn) awmE
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Fo AR BOEIT I 2 P AT AR R N AL AT AR 2 A P AP AN 2 E T WRBE TR 25
HFAF G T — AT, WA AT,

initial_indent
GRIN: ) FERER BN BE E Shiset T i WA RS — AT 74 R . HRESYOT A TR K
JEo TR St

subsequent_indent

(default: ' ") REGAS N EIHE A SHA T WA BR S —ATAMNR AT 77 . HRESPETA
BT AT T AT K

fix_ sentence_endings
(BRA: False) MR NE(H, Textwrapper Foidieillm) 745 I AR A) 1 ALE & A 17
AESHERF ORI o 0T 8 28 B MR B SCAS SR Bl AR B R FUR, A TR SRR 5E
x: BREM AR AVNE TR L B0 A, IR AT
B AR AR . AR I — 2 B TR 2 AR SCAR YD

’ [...] Dr. Frankenstein's monster [...]

FIPAR SCA A 5 Spot.”

’[...] See Spot. See Spot run [...]

fix_sentence_endings BRI HERE.

T TR IR T string. lowercase KifiE “/NGFRE”, PAR @A) MU
PIASZS MR A3 B AL T IR —ATHY A, PRI T30 S0AR

break_long_words
(BRI True) QSR EUMH, WK BE M T wideh (4 B3R 55 % 40 FF AR TEAT B9 K B R £
wwideh, ARMMEAE, BREFASHPHIT, HimELTHRETESBEviath, (BK
FRARF R —AT, DAV BB wideh BT, )

break_on_hyphens
(BRIA: True) WERGIL(E, FARIGICTER GG 0 AE s AT Gl i HE AT 2 )5 B 3liiAT .
W BAE, WA 2 AT 2 ARE AR WA T AL, (BRI ARER S A7 22 B2 JT 1Y
B R A break _long words BONBAE. Z BIMRAS BIBRIALT A U LV Tl 1%
TAFHERA

max_lines
(®RIN: None) WA None, W H N 2R 2 6155 max_lines 17, FA# placeholder i ERAE
H N ERIR R

3.4 B RE.

placeholder
BRI L. 1) SCASRAE i SO BRI 1 AR SO R R
3.4 F e

TextWrapper ibfRML T —SAFITIR, RETHRIUZHHFEHEREC

wrap (fext)
R text (SAFH) T M BT B ST DA BT I B v e n AR BT E BhR T
TR A TextWrapper SEBIRSLEEPE. R0 B ATHRRNSE, TR .
A B ST AR, R 2551 5%

£ill (text)
X text W BB Y B B0 T IR IR S0 1 S T BT I BRI A R
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6.5 unicodedata --- Unicode ##bi)4:

IR AL T %] Unicode Character Database (UCD) fiJj i1, FHrb i SCT Ay Unicode 4G A7 @M. It
Wb e A B e 4% B UCD JicAs 13.0.0,
%%%ﬁ%@ﬁﬁ £ Unicode ARUEFF {4 #44  “Unicode “FAP&E " T XRIMHEI A ARAIATS . B X TAT
AL
unicodedata.lookup (name)
J’ﬁﬁ%ﬁﬁ&?ﬁo TR AR BN A 45 E AR FAT, R B ) 4 . PRI R E, WKeyError
Bk
1E 3.3 UG I AR 5144 " Fidn 44 5507 1 SR

unicodedata.name (chr[, default] )
R B4 BL 25 “FA4F chr WA FRAVE N A8 . QNS BH & LA FR, WER ] defaulr , WNSREA 4
MvalueError #5|% .

unicodedata.decimal (chr[, default] )
R BLLE FAF chr BT BERMEAE A EEE . ARBA E SGXAERME, MR ] defaulr |, G0 45
W, WvalueError #5]% .

unicodedata.digit (chr[, default] )
IR 3B FAF chr WA AR A . QSRR SO AR, WRB] defaulr , QIR 45
WvalueError #%5|% .

unicodedata.numeric (chr[, default] )
R BELE AT chr WOBUEAE TR R QRS @ SGXRERIMEL, AR [ defaulr , QARG H A H
MvalueError #5|% .

unicodedata.category (chr)
R B FLLR AT chr W RIS R A o
unicodedata.bidirectional (chr)
R B EELE AT chr B AN A7 E . AERAR E SCIERAE, AR 0] 25 =P A5
unicodedata.combining (chr)
R BB TAF chr RORLTE A G IAE B . RS LA A2, WM o .
unicodedata.east_asian_width (chr)
R CER AT chr BARIE S8 BE AT 4 £
unicodedata.mirrored (chr)
R BLEE FAF chr BV BHRRIENBEA . MR AR SRR “BB” 554F, MR 1,
AR E 0 .

unicodedata.decomposition (chr)
R HELETAT chr AT ARV E R A s o AR s SO, IR o] 25 FAF e

unicodedata.normalize (form, unistr)
12 8] Unicode ZZ45F 5 unistr I IERTER, form o form B RUE N NFC . "NFKC' . 'NFD’ fiI’NFKD’ ,

Unicode #7 # 5 - FIL i 55 f F e 25 PR S5 300 8 SO LT Unicode “F 45 5 1 45 P RLTE AL TE . 7
Unicode Ht, 0] PALASSF Ol U FRR ZANF4F - BN, 24 U+00C7 (454 CEDILLA 1) LATIN CAPITAL
LETTER C ) 7] PAZE 7 K /F%] U+0043 (LATIN CAPITAL LETTER C ) U+0327 (COMBINING
CEDILLA ),

XTHAFAE, AWAIERER: EMEX CHEMRERXD . EHEX D (NFD) ARG
ﬁtﬁ, g#%??ﬁ%ﬁ%ﬁﬁﬁ#%fm IEMIER C (NFC) BB MMM, RIGFRRAHAGTHIH
S

! https://www.unicode.org/Public/13.0.0/ucd/NameAliases. txt
2 https://www.unicode.org/Public/13.0.0/ucd/NamedSequences. txt
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BT IXPIRIERZ A, A PR T A SR At M 2. 7E Unicode H1, S35 HLS624F
A A% —. 10, U+2160 (ROMAN NUMERAL ONE) 5 U+0049 (LATIN
CAPITAL LETTER 1) 544, {H/2, Unicode SCHye A FAFEE (4N gb2312 ) ez,

IEALE KD (NFKD) CRf B2 A o0 i, BR800 e B e PR 7 4% . IEALTE 3 KC
(NFKC) H e ARA i, Risemindls.

RS> unicode “FAFER A FIEAL H B AR B ERAR, MR HAHEFHFN D — M,
MIEATTPT e TCEAH S

unicodedata.is_normalized (form, unistr)
HIWT Unicode FA4FER unistr 275 RIS, form. form WA R{E #’NFC’, "NFKC’, 'NFD’ fI’NFKD’,
3.8 Bl Hife.

IeAh, ZAHIRER T DA &

unicodedata.unidata_version

AR R 1 B Unicode 58 R A AR o

unicodedata.ued_3_2_0
KRB EA R R RS, (X TR IR E A ) Unicode £ (41 IDNA )
AR AR, W8] Unicode i il 4 3.2

NE

>>> import unicodedata

>>> unicodedata.lookup ('LEFT CURLY BRACKET'")
e

>>> unicodedata.name('/")

'SOLIDUS'

>>> unicodedata.decimal ('9")

9

>>> unicodedata.decimal('a"')

Traceback (most recent call last):

File "<stdin>", line 1, in <module>
ValueError: not a decimal
>>> unicodedata.category ('A") # 'L'etter, 'u'ppercase
lLul
>>> unicodedata.bidirectional ('\u0660') # 'A'rabic, 'N'umber
IANI

6.6 stringprep --- HFFMAFH TS

PR Lib/stringprep.py

TERMRAR R LRy (BIanENL4 ), B HFEICBOX SRR (F%) . XA LA B AT T ik
%E}%H&EE\L%EEE@NEI’ BIAIE AR E X 7 R/NE 4 o A7 I a] BETR ZERR H AR VFAOAR O “RIHTED”
FAFLL -

RFC 3454 5 SCTAENFR MM Unicode FAFERY “Piar” WA, 1R FAFERELERm AT, ENak
SN LR T, 2 RN AREMAREE. % RFC & T —RIIFME, BN ANAS
NPT e R BC B E SO A%, stringprep b R HCAth AT B2 th 2 e B8 1% AL Bt o o
stringprep BCEH— I T2 nameprep, BRI TH LIRS .

Bt st ringprep UATF T K H RFC 3454 (A%, i Tk SR FAR AR F /R o 7 I e8| 20 AR H
PER, ASBLEAE N T Unicode “PATEUR R . A RA B IR IS 2 ] mkstringprep. py TH/AE
JEHY o

P, I e A% DA R B0 AE R 45 A JE U TT . A6 REC A AR As: a5, MTEA,
stringprep fefit 7 “RRALRREL”, RIUIRIES LR B0 MR EMEDY True %L, XHFBS, €
Pefit TR EREC B ES E RYBAR ] BT RIRAY(E . DA A A T ml ] e B 51
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stringprep.in_table_al (code)
5 code 275 8T tableA.1 (Unicode 3.2 H AL L) o

stringprep.in_table_bl (code)
Hi5E code J 75 8T tableB.1 Gl BB 7 ().

stringprep.map_table_b2 (code)

1R8] code <5 tableB.2 (Fit & NFKC (i I K /INE AR Frisk S (e -

stringprep.map_table_b3 (code)
& [H] code HcHE tableB.3 (R IERAL I R/ ING Hr B Sp) BTt i {eL.

stringprep.in_table_c11 (code)
T4 5E code 275 & T tableC.1.1 (ASCII 25 FHF#4F).

stringprep.in_table_c12 (code)
1€ code 275 )@ T tableC.1.2 (JF ASCI Z5 HF4F)

stringprep.in_table_cll_c12 (code)
W58 code 27 BT tableC.1 (25 F4%, C.1.1 Al C.1.2 [IE4E).

stringprep.in_table_c21 (code)
BiE code 2145 @ T tableC.2.1 (ASCIIL #5 HlF4F) o

stringprep.in_table_c22 (code)
i7E code 15 & T tableC.2.2 (E ASCII 35 H1F4F) o

stringprep.in_table_c21_c22 (code)
7€ code Z-15J&T tableC.2 (#1747, C2.1 #1 C.2.2 BFf4E),

stringprep.in_table_c3 (code)
T 5E code 7245 J& T tableC.3 (FAHH ).

stringprep.in_table_c4 (code)
Wi /€ code 215/ T tableC.4 (FEFHFALLL).

stringprep.in_table_c5 (code)
5 code 275 @ T tableC.5 GHALHY).

stringprep.in_table_c6 (code)

i€ code 7215 J& T tableC.6 (ANidi T4l U A

stringprep.in_table_c7 (code)
72 code )25 & T tableC.7 CRidE H THIEFRR).

stringprep.in_table_c8 (code)
i€ code 215 )@ T tableC.8 (72 R @ ML F A .

stringprep.in_table_c9 (code)
i code J275 & T tableC.9 (FRILFAT).

stringprep.in_table_d1 (code)
i5E code ;275 J@ T tableD.1 (i G AL JEYE"R” B AL HIF4F).

stringprep.in_table_d2 (code)
HisE code }2 7@ T tableD.2 (i G AL r] J& "L BIFA4F)

6.6. stringprep --- KFFM =45 H Pidh
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6.7 readline --- GNU readline $%11

readline BEHLE LT V2 J7 M Python MR 58 UMY E AT S SCRFRY R, ISR T DA B 3223
M, B0 SCRHES R R T 52 Python ARiRFY rlcompleter B . AT IBERIEATH B A
Sl R WRE 0 S AR A DA PR o () SRR OMIBA A

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.

R )21 Readline J# API AJfE{#iff] 1ibedit R LI A2 GNU readline, ¥F macOS | readline
R S AETZA TSI T A 2 R T

libedit F7 F W ELE SCHE 5 GNU readline f9 AN [l 41 2R URZEAE 2 )7 o 20 A BC B 7 F4F B AR W] DAFE
readline._ doc__ W& ScA libedit” 3 [X 43 GNU readline FI libedit

WARARIRAE macOS LAl ] editline/1ibedit readline #5540, WAL TR 3 H & R0 46 A SCIE 24 FK A
.editrc. BN, ~/.editrc FILATAERITIE vi #EHIEE A TAB fh4x:

python:bind -v
python:bind "I rl_complete

6.7.1 Witk
TR ECS W AR AL ST P A K

readline.parse_and_bind (string)

PATIE string ZHEPHEALIRIG0AT. SR B STHHIEZE ) r1l_parse_and_bind () .

readline.read_init_file( [ﬁlename] )

AT —A> readline F)4e A SCHF. BRINSCHEA S fig 3l B (11 19 SO 44 MG R K802 TR 2 R )

rl read_init_file().,

6.7.2 fithnIx

AR A AE TSP X EAR AT
readline.get_line_buffer ()

R AT KA BT A A ORJZEHY r1_line_buffer),

readline.insert_text (string)
FESCAAEAATZ N XA B AR OB . ZR ST HRE AR r1_insert_text (), A2
HORTI{E .

readline.redisplay ()

R St 0 SR DA SR T b DX 2 BT N 2 BRI IR)Z Y r1_redisplay () o
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6.7.3 pisa et
AN SREAAE T S S b

readline.read_history file ( [ﬁlename] )
A —A> readline [y 5231, FHAFHIFMBI 5% BOASUE4 R ~/ . history. KRBT
JREEFH read_history ().

readline.write_history_file( [ﬁlename] )
Ky 25K PRAF N readline [y s S0, BEREAEATIA SCHF. BOASCES R ~/ . history, MKHS
FHEEERK write_history ()

readline.append_history_file (nelements[, ﬁlename])
K1 S0 AR B 5 nelements SR Py 3230 BAASCHEA4 S ~/ . history. SRR EAFAE.
PR B M2 1) append_history () . BLEE{X Y Python Fiid iy A7 S Fr L I REAY R
AN 4 S HFAE

3.5 HRTge.

readline.get_history_length()
readline.set_history_length (length)

TR 0] R AR AR B g s SO RIATEL. write history file () B it )2 i
history_truncate_file () PASEHIZERBIUL SL3CHF. S RRE ARSI P sL SCPERI R/

6.7.4 Vit 5l
PAR BREL TR 4 R Dy A2 31 26 b # A -

readline.clear_history ()
THRRMEIDT L. RS IRZPER clear_history () . It Python BE{V 24 Python 4k Uiy
A SCFR I BE R BERCAS I A S AFAE

readline.get_current_history_length ()
& 7 S A R 2 BE. (WERECR [ Troet_history length (), Ja& @iRMNHE AL
SCPFRIRRATEL)

readline.get_history_item (index)

R ] Fp 50k index BT S 45 H B M BTN A . £ HIP 9 M—JIF1h. Mok Eoa 8 R 2 & T i)
history_get ().

readline.remove_history_item (pos)

NG e e B =D V= i T U A = A = VA W A e P A S 1 D EID = e )

remove_history (),

readline.replace_history_item (pos, line)
Frdg E ML E LRI BB BN line. Z5HOLEMNFIT IR UL ek E0 2 U0 1R 2 R H )

replace_history_entry (),

readline.add_history (line)

B line TRMEN PIRGEAHIK, M4 T2 EAT AR 1T, RS THMIRZEF T add_history ().
readline.set_auto_history (enabled)

JA B4R 1) 2438 i readline BEHUH AR H BT add_history () . enabled ZH% H— A /RMH,

L E(ER R A, SHERMERZE T B 3.

3.6 FrIRE.

CPython implementation detail: Auto history is enabled by default, and changes to this do not persist across
multiple sessions.
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6.7.5 kighey 1

readline.set_startup_hook ( [function] )
WCE SR IRIRE M r1_startup_hook [HIYEF AL AR &L WISRAGSE T function, EXFH]
YRR 8 1o 8 AR Sl None, AEATE 22 M R BRI IR . 8 1 BRSCRFAE readline T E])
MR E B Z A SR .

readline.set_pre_input_hook ( [function])
BCE A BRIRE R r1_pre_input_hook [EIYH BT A A AR AL, UIRIEE T function, EXF
PORVERRI TR 4G R I ECh None, HEATE R BRECR R IR . 80 1 BRECRAEFT NS —
MRERME 25 readline UG EENU A AT Z I AT SEOBGIA N - KLY Python Fif Aoy
A TR I RER BERRAS IS A4 S AFAE

6.7.6 Completion

PATR BRSSO« 4 pR AR SE A o Il H (] Tab SEUEFTHRAE, RERSIR/RIT B Shth & IEAE M
ARG, BRIAE DL T, Readline B8y i rlcompleter xbar X H AR Python AR AT, 4N
Rreadline BB A A E LAHMAERRBORMIN , WIFGZEBCE AR B9 73 AT -
readline.set_completer ( [function] )
BCE RN WRIGTE T function, "EXFHINEFT AN R E AR I ECY None, 4T
T E LR AN R B PR I . AP R B PN function (text, state), Hrfstate
0,1, 2, v, BB —NEFRFAH. ER24R M —APA text TFK B BERERM 22 A2 -

O LR RM A SRR R B I 452 EH r1_completion_matches () W] entry_func [0 1§ B4R
KA. text FHEFRETIREED rl_attempted_completion_function [H]JE R EEE
—NEZ,

readline.get_completer ()
IR R H, AR B BCE AN K EOUIR [9] None.

readline.get_completion_type ()
ARPUETE A2, RS IRZE ) r1_completion_type A& AN — N HEELR
ml

readline.get_begidx ()

readline.get_endidx ()
RO =W R RS XEFSHEELES R EE P
rl_attempted_completion_function [HJERKEN start F1 end S5,

readline.set_completer_delims (string)

readline.get_completer_delims ()
O ORI 2 B3R S R AT . A3 IR A T 225 B S BRI A TR IR R TR B (bl
XLE RS EREEM r1_completer_word_break_characters 48 &,

readline.set_completion_display matches_hook ( [function] )
WOE B R A2 BoR KB WRAGE T function, "B REB AR B B9 4 4 Wos o8 BG40 R
B W B h None, i %4 M4 & B BRECRF B AL . LR L & i B BUE R IKZ E W
rl_completion_display_matches_hook [BJHEE. #h4 BN R ESAER IR FE T /RNVLE
Wil PA function (substitution, [matches], longest_match_length) WIEBE
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6.7.7 = pil

PAF R B R T Al il ] readline AR by s BE el 5 A BRECR H M ARGFE R P EHR THA N
'péjt;cgon_hiswry AP S SC . DA AT i Y 24 7R A2 . AT MO PR PYTHONSTARTUP U4
HalthAT.

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)

AT SEFT b £7E Python JEAT T A2 HAN A BIEAT (B W Readline T 5).
DAR R BISEEL T RARAY FLRR , (LRSS I S 1y SRR SR 5 T 20

import atexit

import os

import readline

histfile = os.path.join(os.path.expanduser ("~"), ".python_history")

try:

readline.read_history_file(histfile)

h_len = readline.get_current_history_length()
except FileNotFoundError:

open (histfile, 'wb').close()

h_len = 0

def save (prev_h_len, histfile):
new_h_len = readline.get_current_history_length()
readline.set_history_length(1000)
readline.append_history_file(new_h_len - prev_h_len, histfile)
atexit.register(save, h_len, histfile)

PR RGP & T code. InteractiveConsole DA S ARTENRE

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"):
try:
readline.read_history_file(histfile)
except FileNotFoundError:
pass
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(£ L£50)

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 1jfh4 %X

PACHES: Lib/rlcompleter.py

rlcompeleter JHILAMEA A Python HRil fFFI X8 € L T — Ml T readline BRAGRMERREL

YA B P Y readl ine S Unix 583 A, —4> Completer SLAR#E H BN HE
H) complete () VMR E Nreadline HAMERSE.

Pl

>>> 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 i@k T # ] Python 1) &2 AR M. F2IE Python 2t —s YEWEFT, X M4
B2 B g A HRCE (B WReadline T 7).

TEW A readline PG, IWALELE LK) Completer AR AT DA H & XATH.

6.8.1 Completer %} %
Completer X§ 52 HA AR ¥

Completer.complete (fext, state)
K text IR [R5 state TAME .
WERFEE Y text AELZ R (), EXRHRIEYSET__main
T reyword i) FrE KA FRIEATHM2
WA A A FRPATI N, B SR A BB 5 J5— B4 A LA P AR R 2 (BR
AEWERIE, HETLMERR __getattr_ () W), Hididdir () REORILERIATRY . 72
X FRIRACRAEINR G WAL S ER . A B R M None.,

,builtins FI{REH BT (EX
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CHAPTER /

i1 G S

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 - F 1 R R ONAT WA 2R

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 .

A BOARFOLT, FTE45E C 4SRRI IBOE P AT AP M C JIULRER IERRIXT T 2K
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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7.1.0 BRI

WASTHE SCT R4 S AR 4
exception struct.error

SAEZ TG E TGRSR HSHO— R S B TR
struct.pack (format, vi, v2, ...)

iz [m]—A~ bytes Xf 5, HA el SiRAAg X FAFH format FTHIME v1, v2, .. SRR S FAT
FR I BRI {EL5E AP RC .

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 B fE.

struct.calecsize (format)
ﬁ@%i)‘%ﬁ?ﬁ“% format FXF LSRN (IR pack (format, ...) A=A i x4
RN

7.1.2 R A

M A HR o RAES T CU R AR B8 I i 28 U SR AL . BT IO 48 E B T (/R L i 2R 2 A 4% X
FAF PTHE . BEAh, A BRI AT R O K et R A
TV, KAFRESF A

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

TR | T AN REIP N
@ A HIETY | $RR
= Gt b ofi o
< /N hifi e
> Ky P of 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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AHUINFIXS T I RS2 C Hikdsiy sizeof RIXAKMEN . XERL GAYFIUFHILEE .
FRUER /MU TR R FAF 5 S 5 X545 3 P A%
YRR e 0= Z R BASERE ALY, B R INRD 5 O SR AR ALY o
B AR AT SR 6 FAE TETE REC 1700 o T & LRI T o
WA 207 B AN TATUT (SR F 100 ) 5 W IERRERRE A < 5>
R

(1) $EHIE R ASTEHELEEEH N R 2 18 3R . SR SN gl 4T L AR 2 .

(2) A EAEANL NS A<, >, =, and " IR SR IR T

(3) BLFEERI A AT T B G BRI FF 20K, 3 AZ SRR e 2 v H B BV A SR

Z L),

B XA

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

f= | C KA Python 27! NN
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) I RER 2 “)
£ float 77 A 4 4)
d double T AL 8 (4)
s char[] FTER

p char(] TR

P void * R (5)

TE 3.3 MCHE R ST ot AN REERAY SRR
AE 3.6 BRUEM: TR T X Te M.
ERE:

(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

e 3.2 R EC: 3G 7R ARR RN __index_ () JriARIERES
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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
fr, SAFEEALAN 11 AHEEEAL (BIFfA6 10 A7), 7T PASE R Rs REGURITE 6. 1e-05 F
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.

KR Z B Z A EF AN AR TS A AR 2= 545

YT s AEERTE, HESBRT R EAT K E, TR G A AR A 185 B, " 10s?
R 10 PRI, 11007 F0% 10 MFAF. AR FE, WMDY 1. 4FTHT @,
FATR P Y HAR W ESOH A S FAT AT A EOR . X TR EEAE, SRR O RE T B TR e S
HFH . ERRIEI, 05 fon AR (00 o1 0 ).
LRSS (', "B, Th, THY, T, T L, LY, gt o) AT < I, AR x AR
A RTE B Z SNIPRF 5| & st ruct . error.

T 3.1 BCE S AEZ AR AS Rk A TRTE BT &5 K Deprecat ionWarning MiA

HEstruct.error,

o' TR TS “Pascal FATH, RIFFAATE TR I 1B R KT 5 P AR R R TAT
FRAFAR ) 26— AP O FAFER R LB 255 I R/IME. Z IR R TFATH X7 . MR Apack () 1
TR (BB 1), WA PR R count -1 M SPHEE . IR TR T count-1,
M SR T2 AT ABEAE 1 T count 77, WHERN Tunpack (), 'p' MUFRF&IHHE count
AT, HIR PP RS A 2 Bl 255 A~ 7.

MF 12 FAE, SRR True 8ra s, fEFT RIS HT SEO QIR DAL bool
HMFTRIY O B 1 YT R, (T IEB LA True.

il

TR PR OIEMEE S — & KL A AL T ME . R/NHIR 55 755K

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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(£ L£50)

>>> Student._make (unpack ('<10sHHb', record))
Student (name=b'raymond ', serialnum=4658, school=264, gradelevel=8)

RS AF I T RERS RN A 0, DAy R 57 BRI 5 R T R AN (7] 4

>>> 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%3C " 11001 $REAER AP MEIE T, BUE long JEUHE 4 Ay gL x5

>>> pack ('11h01', 1, 2, 3)
b'\x00\x00\x00\x01\x00\x00\x00\x02\x00\x03\x00\x00"'

ALY ALK FF 5 AR A R VE A ARl R /NI 55 7 s A S50 A AT AT X 55
S

Biarray 0 — SEHIAEAE A B .

Bitexdrlib FT(IFIf#EL XDR %

713 Rk

struct BHGAE LT AT RAL:

class struct.Struct (format)
AR [l —ANBr Struct X5, ESARIARNFAFE formar K5 AMBH IEHIEAE . — K I
Struct 5 -8 T VA LU AR R I RE RS s £ ruct BECE ATIRL, ROACBERS R 4 1
TR

1M L4y st ruct FITHYZ IR B C AR U7 AT AT, IR DA%
TR LR O E M B sc ruct L6,

41N Struct X SCRFPAT A @bk
pack (vi,v2,...)
EMTFpack () BEL, i TEHRFWKL. (len (result) HEETFsize, )

pack_into (buffer, offset, vi, v2, ...)
G Track_into () WAL, HHTCHmFME.

unpack (buffer)
EM T unpack () R AT EHFEMK. Zop RTINS RK/NBAE T size,

unpack_£from (buffer, offset=0)
S Tunpack_from() A AT EHHFAMNA. GBI DAGLE offset TFIf A
MBEHsize,

iter_unpack (buffer)
ST iter_unpack () AL, MM T EHIFRIKE. G RER/NDATUN s i ze RIRERS .

3.4 B fE.

format

F T3t Struct X4 kg 20745 H
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1 3.7 WOE i AP AR R R st r AT &by tes,
size

WM BT format MEFHR/AN (IRRllpack () Pk BRI F T RETRN) o

7.2 codecs --- YfRMSZ3HHRA G 3E R

PCHS:  Lib/codecs.py

This module defines base classes for standard Python codecs (encoders and decoders) and provides access to the
internal Python codec registry, which manages the codec and error handling lookup process. Most standard codecs
are fext encodings, which encode text to bytes (and decode bytes to text), but there are also codecs provided that
encode text to text, and bytes to bytes. Custom codecs may encode and decode between arbitrary types, but some
module features are restricted to be used specifically with fext encodings or with codecs that encode to by tes.

WRRHE ST VAR T B AT A 24 A B 1 0 20 D R PR £ o

codecs . encode (0bj, encoding= utf-8’, errors=strict’)

1A encoding TEMHAY SRR obj FEAT i -

AIPAZ3E Errors DAV B TR BT IR . BUARF IR T R " strict ' FoRmILH R
?]ZiValueError (B R E i R 28 A Y 28, BliunicodeEncodeError), E:[R % it
SRR TIRA XA R T 215 E

codecs .decode (0bj, encoding= utf-8’, errors=strict’)

A encoding TEM i fETEAS X obj BEATARTY o

FIVAZEAE Errors DA E TR B RS RAL T 58 . BOAMI A R T 58 ' strict ' FURGADHE IRFF
Bl %k valueError (Bl B EIRIBIG I X1 T2, HliNUnicodeDecodeError), 55 5% At
SRR TRREA XYL R AL T 245 E

A g PR s 1Y) S R A Y th ] DA B A AR

codecs . lookup (encoding)

1t Python Zif i aS it rp A ARSI R, FFaR [l —">CodecTnfo MR, HE I T3

HARHSEAMRE AT ERRN, DR RE, WSHET MR RRESFR. R EEEK
Fl|codecInfo X4, WG| K% LookupError, 5N, CodecInfo XfEREFMIFALZEATH IR M4 1H
M.

class codecs.CodecInfo (encode, decode, streamreader=None, streamwriter=None, incrementalen-
coder=None, mcrementaldecodeerone, name=None)

PR BV 2 I3 B SR SR T (5 L AT B8 B MR (AT ) 4% 1 SR

name
AR

encode

decode
TR G b AR DR 2K I:TI]JA‘ HA 5 Codec [fJencode () fldecode () AR
H R E ¥ (3 WCodec 3= 1 @E@ﬁﬁ VAN TAET TS r .

incrementalencoder

incrementaldecoder
b R IR T S R e < I T S G S < T G VAR s o 71 0 Sl
IncrementalEncoder MlIncrementalDecoder g X, ¥ Tﬁﬁﬁﬁ%%%ﬂl)j\
PRERIRES

streamwriter

streamreader
T O A AT AR S B T R A X 4 R B g R B RSt reamiriter
flst reamReader P HYEE D o R MRAS A% ] ARFRIRGS .
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?ﬂgfﬁ{hﬁ%ﬁéﬁﬁﬁﬁ%%ﬁéﬂﬁ%iﬁl‘lﬂ, ABHAR P T DA MR E, BN Lookup () SRINAT S AR
Ak

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)
EHL E IS B AR IR M St reamiriter JEB LT B,
LR TR BN & LookupError,
I E S R s 145 D e e e S 2 244 1) G AR e e P 2R B
codecs.register (search_function)
HEM— i A R R . B RRKEFUN S8, eV NG PR 1 9 i 04

PR, e P AR AR A N 2, HR A CodecTIntfo X5, TEHR MBI E
FEsmARUE 0L, BN 4R [E] None,

T 3.9 BUEE: PRI S S PEHON TRIZ .

T SRR BN H AR AR, IXAERLENE I T Al RE SR, A B eI A R A
3

BEIRNER open () FIAHKIRAY 1 o B C 9w 5 SR U 5, (HARE 3R 4t T & ohim) T
HRBORIZE, SRVFLERRAE 3R S 6 38 2 2 28 g i i s -
codecs . open (filename, mode="r’, encoding=None, errors= strict’, buffering=-1)

{1 45 5E 1 mode ¥ T & 4 i SCFFF R [ — > St reamReaderiiriter WSEHl, EAEEHIH %4
/GRS . BN SRR o, FOR AU TIF L

MR TIRE S SRR DA HERIRIAT IR BRI S AR & B30T " \n' AR
mode ZAI A PAJe W B open () BT AL — b HIEEC "o SBASIEN.

encoding 1 7€ SCF BT EAE A B RS FRIFAT T 2 B D0 51 S BOM 7740 EP AR RS 0 2 A% 2K, 1 SC
5 TR 0 S A R S 2R U BB ke (1 114 2 AR D 5 -

T DA RE errors 5 SUAERACEE )72, BRIME ' strict ' FRTE H B AR S| & ValueError,
buffering (& L 5N E open () BETIOMHF . BRINME -1 FR000 L ERIA I i XK/
codecs .EncodedFile (file, data_encoding, file_encoding=None, errors=strict’)

R o]—A~St reamrRecoder 5B, EIRHLT file MBI A QAR . 240020 MRASHE I PAT IR i SC
(SRS SN
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G AT SR LG 7E 1) data_encoding R, SRS VAR file_encoding 17 LA E A
JEAASCE . MG SCPFSEIRY 7 1 B RE ARG file_encoding ik, HE AL data_encoding AT
.

W file_encoding K455, WIBIA N data_encoding.
A PAFG 5E errors g USRI BB ' strict ' FTRTE B R4S RN G| &K valueError,

codecs.iterencode (iterator, encoding, errors=strict’, **kwargs)
i B S U D AR R B AR TS i irerator FITRALIHI A o BLRREE T generator . errors Z4 (DA
FATATHAL XS H50) SpiiL e gminas .

IR B BR dR i 23 52 s t v WRIEAX W SCAIA TS . BRI E A KR B E i i dmitdds, Bl
il base64_codec,

codecs.iterdecode (iterator, encoding, errors=strict’, **kwargs)
ol 1 B S C AR A 28 R B AR RISty irerator PITRALIEI A o BLPREE T generator . errors Z4 (DA
RATATHA XA S H0) 2piie e min ey .

DR B BRI 28 by te s MR IEATIRIY o TR E A S SOR B SCAR ) gt 2%, B8 rot_13,
{H/2& rot_13 A RAEAT FIBERURK) i cerencode () R

ARGGARAL T PAT R, 1S T EON B AT 5 i S

codecs .BOM

codecs .BOM_BE

codecs .BOM_LE

codecs .BOM_UTF8

codecs.BOM_UTF16

codecs.BOM_UTF16_BE

codecs .BOM_UTF16_LE

codecs.BOM_UTF32

codecs.BOM_UTF32_BE

codecs.BOM_UTF32_LE
XSEE RE ST 2R, RIS gn it A% 2 Unicode 75 7 Aric (BOM). ‘BATT#E UTE-16 Fil
UTF-32 $dfsi i 4 AR WA ) 25 5y, HFAE UTF-8 Hhg A Unicode %544 . BOM_UTF16
2 BOM _UTF16_BE B{BOM UTF16_LE, BARERTEEHANFEIIFE, BOM £BOM _UTF16 [
W44, BOM_LE 4&£BOM _UTF16_LE {944, BOM_BE f&£BOM_UTF16_BE %44, HAth)F 5] N R
UTF-8 #i1 UTF-32 g hd#&= 411 BOM,

7.2.1 S a MR
codecs BT LT — RIUEIE s UL AR QAT TARIGHE T, FF FLALRT 01 Tl
AL L.

BERR AR AR A0 E SO A4 O AT Python i gt . TS IGAS . TOIRSHREA: . L
RIS Ade . WLEEAS IS AARE 5 2 B TR D 48/ AR e R SC BSOS SRS ARV
BERE S AR R A5 R A ] ALk P B AT AR B 5% o

CHES (FLDTE'S

To simplify and standardize error handling, codecs may implement different error handling schemes by accepting the
errors string argument:

>>> 'German B, #'.encode(encoding='ascii', errors='backslashreplace')
b'German \\xdf, \\u266c’

>>> 'German B, 4&'.encode(encoding='ascii', errors='xmlcharrefreplace')
b'German &#223;, &#9836;"'

The following error handlers can be used with all Python 47 £ %43 2 codecs:
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{H £

'strict’ Raise UnicodeError (or a subclass), this is the default. Implemented in
strict_errors().

"ignore' 2B AR R B I HAS e — 20 il MR Ak 2 A T
FEignore errors () HSLHL,

'replace’ Replace with a replacement marker. On encoding, use ? (ASCII character). On

decoding, use € (U+FFFD, the official REPLACEMENT CHARACTER).
Implemented in replace_errors ().

'backslashreplace' | Replace with backslashed escape sequences. On encoding, use hexadecimal form

of Unicode code point with formats \ xhh \uxxxx \Uxxxxxxxx. On
decoding, use hexadecimal form of byte value with format \ xhh. Implemented
in backslashreplace_errors ().

'surrogateescape' | TEfFMSE), REFETT R U+DC8O & U+DCEF Ju B I AN EEARS

VAR ' surrogateescape ' FIRAAHET R, AR
BRI FE R T . (SR PEP 383 T . )

The following error handlers are only applicable to encoding (within text encodings):

1

X

' xmlcharre firReplaceawith XML/HTML numeric character reference, which is a decimal form of Unicode

code point with format & #num; Implemented in xmlcharrefreplace_errors ().

'namerepladeReplace with \N{. . .} escape sequences, what appears in the braces is the Name property

from Unicode Character Database. Implemented in namereplace errors().

BEAh, DA B RAL T SR L 1T T 48 E B A a8

1

i g =X

'surroghutlasatf-16, utf-32, | Allow encoding and decoding surrogate code point (U+D800 - U+DFFF)
utf-16-be, utf-16-le, | as normal code point. Otherwise these codecs treat the presence of sur-
utf-32-be, utf-32-le rogate code point in st r as an error.

3.1 FhRINBE: 'surrogateescape' fl 'surrogatepass' FIRMTH T E,

TE 3.4 JiRHE L The 'surrogatepass' error handler now works with utf-16* and utf-32* codecs.
3.5 #HfiIhBE: 'namereplace’ $ERANTE T E,

TE 3.5 BB i The 'backslashreplace’ error handler now works with decoding and translating.
FRVFBOELHE A AT DA LT 6 24 B B R AL BT SR e -

codecs.register_error (name, error_handler)

FEZ B name 27 NS RAC B pR L error_handler, X4 name #3558 ML RS0, error_handler %
BT H8 78 BN SR 2 TS F AL B0 10 2 2B IR A T O S #R A

ST 9taBE, K28 error_handler 4% AN—~UnicodeEncodeError SLfil, HArfl &4 %4k
BROCEIER . B HRR P 205 | A S s i, s e LRl —A e, Hoh &
NPT Gt i R 0 5, DRI Y RS A TR L B . B R R T AR st r Bibytes 2
B, QAR GO T, Rl AR A SR A By g ep X AR RT GCA AR, dR
TR X R X 2 AT IR AS o N R AR A G i e E S AE 38 8 O B4k b T S O B
AT A PR RIA R . QR g A B B R 5| & TndexError,

fle 5 f OB ¥ 0y o ¥ RO L, AWz A& T K HUnicodeDecodeError

B{UnicodeTranslateError G4 A PRAEFF, I HOR B 8515 AL BLRR 3 1 5 H X 52 R0 9 B 4%
N Fi H

ZHTEM SR BT 5 (BARFRHER AL BT 58) mlilad A4 R AT A4k -

codecs.lookup_error (name)

iR Bl Z HIAEA4 TR name 2 FYENHA A AL BT 56
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TEAL BT RICIRREINRF 5| K LookupError,
PATR AR A Ak L S th i i AR 2 e R O 2O -

codecs.strict_errors (exception)
Implements the ' strict ' error handling.

Each encoding or decoding error raises a UnicodeError.

codecs.ignore_errors (exception)
Implements the ' ignore"' error handling.

Malformed data is ignored; encoding or decoding is continued without further notice.

codecs.replace_errors (exception)
Implements the ' replace' error handling.

Substitutes ? (ASCII character) for encoding errors or € (U+FFFD, the official REPLACEMENT CHAR-
ACTER) for decoding errors.

codecs .backslashreplace_errors (exception)
Implements the 'backslashreplace' error handling.

Malformed data is replaced by a backslashed escape sequence. On encoding, use the hexadecimal form of
Unicode code point with formats \xhh \uxxxx \Uxxxxxxxx. On decoding, use the hexadecimal form of
byte value with format \ xhh.

T 3.5 MU PR Works with decoding and translating.

codecs.xmlcharrefreplace_errors (exception)
Implements the 'xmlcharrefreplace’ error handling (for encoding within fext encoding only).

The unencodable character is replaced by an appropriate XML/HTML numeric character reference, which is
a decimal form of Unicode code point with format & #num; .

codecs.namereplace_errors (exception)
Implements the ' namereplace’ error handling (for encoding within text encoding only).

The unencodable character is replaced by a \N{ . . . } escape sequence. The set of characters that appear in
the braces is the Name property from Unicode Character Database. For example, the German lowercase letter
'3 ' will be converted to byte sequence \N{LATIN SMALL LETTER SHARP S}.

3.5 B fE

JeAR BRI Gy RIS
BAR Codec KE X TRXLETTIR, [AINFEE ST IR S i A B A pR K 1 -

Codec .encode (input, errors=strict’)
Gt inpur XFGIFIR [l —A T2 G X4, WHAEK D). AN, text encoding 231 F5 & W AT SE 95
F&2 (B cp1252 B 150-8859-1) FFFAFRIFEH N FATHXTZ .

errors ZH0E L TN BRI T %, BHOAH "strict' A HE.

W EAR—E S AE Codec SEBIHRIEIRES . A LFURAFIREH) St reamiri ter fENIRRID A
DA = R A T 4 A

Gt Tt e W0 RS AL P25 JRE F Ay AT FAE G DL 2% [ i H O RS T 25 0) 52

Codec .decode (input, errors=strict’)
fRRS inpur XF52 R [Bl—ASTCH G X4, THFER D). BN, rext encoding BRI EAES T R e 1Y
FAF ARG 2R T B R AR AT R AT 42

Xt SCA G g ORI 7 5 B AT S A A, nput AAJFOR— AN AT ER T R BRI T RS g K% 1
FRIXEER - BN, G DX R AN B N AFH SO

errors ZHE SCT E IV RAE BT 2. BRIACH 'strict' IR,
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BT EA—EXAE Codec LRI PRIPIRAS . A LARIPIREH St reamReader 1N 4 IS E:
PASE = RO A TR
PR AT REAS A B K P A AT AEBE R B0 3R 0] i 0 R A A 25X 4R

B G Ry R

IncrementalEncoder MlIncrementalDecoder ZRIEMAE T BRI ARG E AR O, X
N B G B/ A R AN 2 30 3 6 TGOIR A G B /AR S R 0 — U R, T2 o X 3 o G R AR A e
fencode ()/decode () FEMZ WA 352 g o4/ MR A0 4% 2 78 J7 ¥ V8 39 0] SR 25 4 /ot i 1k
s

WM encode ()/decode () J7¥ )G W45 thAH 24 -85 BT A 8 2k JOR S Gm b 28/ AR I 25 201 T 4 T/ AR 1)
BN N TEFEAE— i S B )t

IncrementalEncoder %} %

IncrementalEncoder RIS A AT S, B L TAT I, S0 Egmio et
0 R XX B PATE Python Z RS 2R 3 HRAHFE 2

class codecs.IncrementalEncoder (errors=strict’)
IncrementalEncoder LGRS o

JIrh s G AL AR A A e 2 1 11 o AT 0T DA s S A O B P 24, (HAATEX B
SE SIS HA 29 Python i fRTEaS TN T (1 «

IncrementalEncoder W PAHATHEHE errors JBEFSHOR LA R B EHRC BT 2. vl HE(E S
B4R AT 5 R,

errors ZECEWIRIE LS — AR @1 ) @ R (B sk 7T PAYE TncrementalEncoder X4
AR A ] N FEAS [F) A SR A LR M 2 ) A T D) 46

encode (object, final=False)
i i object (K5I M AR SWAFZE HRECOHB WL RN L. MEXZ
Xfencode () W ZHHN final TR EAE (BRAANIRME) -

reset ()
R as BB NHIIRIRAS . Wi RieE %5 Y8 .encode (object, final=True), fEib
BHME A DB FA PR, BRI .

getstate ()
R IR ER ) 24 BPRAS, R(ERA N — AR SEPIM SR 0 2o IWIRPIRAS . (HLEEHCE
E§%§k§ 718 AT DA 1 2 A3 PR S R 48 R A HR 1 7 1 R G Sy B ROR B ol — 1
BHUE) .

setstate (state)

FHIRTS R PPRAS N state. state WA K get state () FrREH—miSERRAS .

IncrementalDecoder %} %

IncrementalDecoder JFRI— A AT 65 . B LT AT I, &R 2
ME X% 77 VA A Python Z fif A &1 0H2AHFRA
class codecs.IncrementalDecoder (errors=strict’)

IncrementalDecoder SERIIHTE RS

JIr s B RS R AR A MO T 25 1 11 o AT WT DA s S A O MY B P 240, (R EIX B
SE SIS HA 29 Python i fRTEAS TEME2 I (] «

IncrementalDecoder W PAHATHEME errors JBEFSHOR AR AR AC BT 2. vl HP(ES
B4R AT 5 R,
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errors ZHRCIFRIRIEL — R4 BBk Jlabur e E HEIR(E R W] PAfE Tncrement alDecoder X5
PR3 A i 393 AR AN [ ) R AL B SRS - ) EA T D048 o

decode (object, final=False)
filEtt object (£ *Ff il % 4 1Y 24 BIAR S99 A% 18) I 3R [l © M A% 19 25 R 4. 2R X 2
Xfdecode () WYLV final AN EAE BRINHBIE) « QIR final Sy FLAE W T5 4%
WA AFURT i A AT 58 A2 FRAS I LA HT T A e of X . QAR ToyEes] (Bl i T2e i A 450
BT ERF IR GERE) W ARAE TCIRAS T I R ARRERI IR LS AL B (X P RES | R —A

FH) o

reset ()
Fifi s BB A IRIRAS

getstate ()
iR [E] RS AR M BDIRAS . XA —A e, BT L 1 R A 1 B A B SE o
KXo SBIABUN—AREE, ATDAFORFIIRASE B (SEBLR 41 1R 0 J2 s WL RS
FE e ) MR P AR E BN 0 W75 T AKHRR RS 85 B R B0 & ol A ELDA 0 1Rt
IARZSAE R, PASERESE R T G2 o 1) i A D008 30 A A 45 ol H ke o] 1) Jf il g PR AS T AN 7 A AT Ao
e (HEBERICTE S iy BT IR 2 A5 BT DASH o S H A R A AR DR 45 R A7 R 0 2 1 s
G BB o — AR )

setstate (state)

FHERS GRS BEA state, state WM get state () PRkl — MBS GRS .

e Gy AR Y

Streamiriter fllSt reamReader JEFRMAL T —2897 ) TAERE O, W SR AR5 (0 Hb S 3087 1) 20 A A%
KA. 1S5 encodings.ut£_8 FH/RGI T AU TR X — 8.

StreamWriter %%

Streamiiriter 2j& Codec W2, BENL T AT, BB AL E LiX 275 vk AE 5
Python # a5 M RAH AL o
class codecs.StreamWriter (stream, errors=/strict’)

Streamiriter LRSS

PrA NS A AR LA i 28892 1 o BT A B B s K i F 28, A e L E
S SR 29 Python Z it e 2R B G -

stream SR — BT R SR H T 5 A SO B 3k A0 1 SO 4
Streamiiriter W PAIHITHEME errors KBTS HOR TLIMA R E RGP . HS RS RAL 2
£ TT 2GR ] SRR R R A BT

errors ZHEHIRMEL — A EM . @t EWIRER T ATE St reamiiri ter XF4RYE M
W N AEAR[R] A4 P s 2 TR EA T 446

write (object)

RS S I NS AEL -

writelines (list)
Writes the concatenated iterable of strings to the stream (possibly by reusing the write () method).
Infinite or very large iterables are not supported. The standard bytes-to-bytes codecs do not support this
method.

reset ()

TR RS 1 S AR 2R G2 X

VAT BT 3R N 24 B ORAE TR IO S B, DASSVF LR I 1 T v el i o
CEREEi RIS VRIS

BT EIRMTTE, Streamiriter iBARRAR BT Z AT HA I AR
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StreamReader %%

streanReader ¥JE Codec i 7, EREXT Tk, ST BERUHIAATE L8y AR 5
Python BISAENFAHEA .

class codecs.StreamReader (stream, errors=strict’)
StreamReader SLHIF TGRS,

A R A B ARG 4 1. BT T A B iR gish e st v 28, (HRATERX HEE
XIS R 216 Python Zi R e R P G -

stream S AN —AFETHEE G AR TIT A T BB s R B i SO &

StreamReader A PAIHATHEML errors B F S HOR LA R R £ . 1§ S R4 7452 7
E T FEN R R 2] SRR E R AL B R

errors ZHEHIRMEL — A @M. @i b @ IR 7T ATE St reamReader ST RYE
WA R R A 1R AL PSR M 22 R) 0B AT HT) 488 o

errors ZEUT ARVFEE ST UM register_error () R @,

read (size=-1, chars=-1, firstline=False)

FRRE A H R IR M SRR

chars Z B35 W S0 0] A RS JS B (7 B T B0 . read () 7 YRZEIN 22 0 [ATER H 1 SR B30 1 4
i, (HAUR AT AR, BT RER D TR B i B

size ZRICHR W EETEBO RIS ) EL A 5 1 sl R (7 A e R RICE (A AARAdls v DASE 24 M B Pt
WE . BAME -1 FRR REZ B BOF MRS . IWE SR H 2B Ik— Mg T B R 3¢
o

firstline TEARAE I ANSRAL 5 ST S AL RGBS e, I OGR Bl 55 — 47k 208 1.

SO YRR A “SuaE” ORI RRAE TR g A e SORIES E /NI FRivF i
DU R REZ MBSO, AN, APRAE R EATAE nl e e A A R BRI, XA

readline (size=None, keepends=True)
ME AT EEE AT 1% [B] RS )5 AR R
WRZGE T size, WPRFHAER size ZELIBH R read () ik,
W keepends A, WIATEE SRAFREMGR [ A9FT H 255

readlines (sizehint=None, keepends=True)

M AT A T HREHAE N — 75 Sk 1]
FTEARAT M gD st decode () J7ikoRSEBL, HF HANR keepends y FLE I 25 HA 35

TP FLH .
WIERZEE T sizehint, WIRFHAEN size ZHAE B LR read () Jik.
reset ()

T IR A ORI 20 A A e G v X
TN XA AT B AL T BT VAR F2 2 F AN T RERS AR B e TR
BT EIRRITE, St reamReader IMNARAER B R B A A 5 IE AR E -
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StreamReaderWriter %} %

StreamReaderiiriter ;ge— MR, SRR TAET B 5 AB i T2t .
HAAHHEIT R FZ T PAE ] Lookup () BREUFIR B LT Bk F vE 52451

class codecs.StreamReaderWriter (stream, Reader, Writer, errors="strict’)
Bl7E—A~StreamReaderWriter SEf. stream WoW-R—P AN 5 . Reader F11 Writer a5k 4y
FRML T St reamReader MlStreamiiriter ¥ IR L) HREELE . SR B 5 7 A eI A1
BRI A R 5 2R 58

StreamReaderriter SLPE X T St reamReader MlStreamriter FRHEGEHED . BIIAYEE T

KA T2 FrA HA T R

StreamRecoder *|%:

St reamRecoder R —Fhamh i 2R 5 — Bl X0 T AL AN [] 2 FE PRSE A 1 DA I AR
HEH S IF A E AT AR Lookup () BRI 1) T BREOR M IS5

class codecs.StreamRecoder (stream, encode, decode, Reader, Writer, errors="strict’)
BB T W St reamRecoder SE: encode FiI decode T AETHij i
YA read () Ml write (), ] Reader 1 Writer TAET )5 im—stream FHIEHE o

PRAT AR X 20 ROk AT IR, BIANA Latin-1 %2k UTF-8 DA K 1] 446t .
stream BRI N — A SIS R

encode 1 decode Z5 WG Codec ¥: . Reader 1 Writer Wo/il K4 BHAL T St reamReader
MStreamiriter B OXMBH L] KA.

FER AL L 5 I A B AN B AR T R SCRAR [R5 2R 52
StreamRecoder SEfE X T St reamReader flStreamiriter EMHAGR . BN EK THRE T
JZ BT HAt ERE M .

PN CTIRINIUE e

7.2.2 45k A5 Unicode

Strings are stored internally as sequences of code points in range U+0000--U+10FFFF. (See PEP 393 for more
details about the implementation.) Once a string object is used outside of CPU and memory, endianness and how
these arrays are stored as bytes become an issue. As with other codecs, serialising a string into a sequence of bytes is
known as encoding, and recreating the string from the sequence of bytes is known as decoding. There are a variety
of different text serialisation codecs, which are collectivity referred to as fext encodings.

I 8] B SCA G i A 20 (FR R ' latin-1' B 'is0-8859-1") R fL 0--255 Wb 545 {H 0x0-
-0xff, X EWRE WS U+00FF DA b5 AL 1 5 A J3 O 42 T0 vk 8 1 O o R A R AT e . X
FEABCRF 5] K UnicodeEncodeError, HIEAFEM T XA ORI 08RG BT RRSA T
Xﬁﬂ):UnicodeEncodeError: 'latin-1' codec can't encode character '\ul234' in
position 3: ordinal not in range (256),

A T A —H AR (FrIE R T AT WU it ) 2208 43 Unicode A5 7 A4 AN[R] 158 T BEE AT X 28
B LRI R 5 0x0--0x £, BAFDCRUNAELI, H T sbIT I IS 4 encodings/
cpl252.py (i — A Windows b A 4SS 0. HpP & — 5 256 PR AT
&, ARHEA AT T (E

All of these encodings can only encode 256 of the 1114112 code points defined in Unicode. A simple and straight-
forward way that can store each Unicode code point, is to store each code point as four consecutive bytes. There are
two possibilities: store the bytes in big endian or in little endian order. These two encodings are called UTF-32-BE
and UTF-32-LE respectively. Their disadvantage is that if e.g. you use UTF—-32-BE on a little endian machine
you will always have to swap bytes on encoding and decoding. UTF-32 avoids this problem: bytes will always be in
natural endianness. When these bytes are read by a CPU with a different endianness, then bytes have to be swapped
though. To be able to detect the endianness of a UTF-16 or UTF-32 byte sequence, there’s the so called BOM
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("Byte Order Mark™). This is the Unicode character U+FEFF. This character can be prepended to every UTF—-16
or UTF-32 byte sequence. The byte swapped version of this character (OxFFFE) is an illegal character that may
not appear in a Unicode text. So when the first character in a UTF-16 or UTF-32 byte sequence appears to be a
U+FFFE the bytes have to be swapped on decoding. Unfortunately the character U+FEFF had a second purpose as a
ZERO WIDTH NO-BREAK SPACE: a character that has no width and doesn’t allow a word to be split. It can e.g.
be used to give hints to a ligature algorithm. With Unicode 4.0 using U+FEFF as a ZERO WIDTH NO-BREAK
SPACE has been deprecated (with U+2060 (WORD JOINER) assuming this role). Nevertheless Unicode software
still must be able to handle U+FEFF in both roles: as a BOM it’s a device to determine the storage layout of the en-
coded bytes, and vanishes once the byte sequence has been decoded into a string; as a ZERO WIDTH NO-BREAK
SPACE it’s a normal character that will be decoded like any other.

There’s another encoding that is able to encode the full range of Unicode characters: UTF-8. UTF-8 is an 8-bit
encoding, which means there are no issues with byte order in UTF-8. Each byte in a UTF-8 byte sequence consists
of two parts: marker bits (the most significant bits) and payload bits. The marker bits are a sequence of zero to
four 1 bits followed by a 0 bit. Unicode characters are encoded like this (with x being payload bits, which when
concatenated give the Unicode character):

FieAE] EIE)

U-00000000 ... U-0000007F | OXXXXXXX

U-00000080 ... U-000007FF | 110xxxxx 10XXXXXX

U-00000800 ... U-=0000FFFF | 1110xxxx 10xxxxxx 10XXXXXX
U-00010000 ... U-0010FFFF | 11110xxx 10xxxxxx 10xxxxxx 10XxXXxxx

Unicode "4 e AN EE BEAY— >0l B ) b 62 xo

i UTF-8 J2—F 8 (i Zid#%X, Kt BOM 2 AWER), I HE D Fara hagt] u+FEFE F4F (B
i BAERE—ANFLE) ELWi A2 ZERO WIDTH NO-BREAK SPACE,

Without external information it’s impossible to reliably determine which encoding was used for encoding a string.
Each charmap encoding can decode any random byte sequence. However that’s not possible with UTF-8, as UTF-8
byte sequences have a structure that doesn’t allow arbitrary byte sequences. To increase the reliability with which a
UTF-8 encoding can be detected, Microsoft invented a variant of UTF-§ (that Python calls "ut £-8-sig") for its
Notepad program: Before any of the Unicode characters is written to the file, a UTF-8 encoded BOM (which looks
like this as a byte sequence: Oxef, Oxbb, 0xbf) is written. As it’s rather improbable that any charmap encoded
file starts with these byte values (which would e.g. map to

LATIN SMALL LETTER I WITH DIAERESIS
RIGHT-POINTING DOUBLE ANGLE QUOTATION MARK
INVERTED QUESTION MARK

X is0-8859-1 A% Ao UL ), XFETH THRYEF AT AR IEHE I ut £-8-sig GRAA%NAY LT Fr
PATEX HL BOM FAE FH AN /2 35 Bhff s A 245 e 90 B B P ) 2 D00, T A2 VR A B4 I s i ks =X iy
05 . EIEATHRISIT utf-8-sig Ji fRID#F-RHE Oxef, Oxbb, 0xbf {E Rk =AFHEHA M. TR
ut £-8-sig FFPRITX =AFAT, WEREAENSCIRL AT BB . 78 UTE-8 Hrdf R
BOM, i . 2438 5 B AT

7.2.3 brifEdiiy

Python Hily T4Z WE M GMFILSEY, EAMSIEE it C REL, s &l mu k. PUTF R e
FFRHEF RS A 5, TR T S8 UL 5044 DA S dm b = A AT X IR . B ANE S Y RERA
RERICE . EHEREACE KNG RGNS & AT I8t 5 A mEs 2 A R0 a2 Hit,
'ut£-8"' 2 'utf_8' HmMRSER A RN

CPython implementation detail: £ S5 L 25 i A% 20 1T DAGE o 2 e 1 o A SR AL R $ T H B . X 2e i1k
HL£s X+ CPython SR i (X REIE i — A PRI M4 (KNS ARHUEK) SKiH5M: utf-8, utf8, latin-1, latinl,
is0-8859-1, is08859-1, mbcs (Windows % J&), ascii, us-ascii, utf-16, utf16, utf-32, utf32, A3 555 F] T X Ze &
RIETFAF IR . X e A =0 HoA 51 44 T BB & S BB i AT .

TE 3.6 JREE M AR AIERXT us-ascii AL Z
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WE TR RIRE S . BAEDITA (B2 S0 Rf EURO SIGN 4%) DAKZE F4F BT/ BL iy
P OE Ty T AFAEZE S R0 TN TR 5 R0, Tl AFAE DA R LR 1A -

o HA-1SO 8859 ZRfiL4E

+ A~ Microsoft Windows Z5iTi5 5, SHEAZURAE 1A~ 8859 TS0, (L4 F AN PR3 0F A s
A

« 34~ IBM EBCDIC % fid 71

+ JA~ IBM PC ST, 4 2% ASCII

G GIES [
ascii 646, us-ascii Frars
big5 big5-tw, csbig5 ik
big5Shkscs big5-hkscs, hkscs ZRd
cp037 IBM037, IBM039 Pl
cp273 273, IBM273, csIBM273 i
3.4 B Pihe.
cp424 EBCDIC-CP-HE, IBM424 RS
cp437 437, IBM437 Bk
cp500 EBCDIC-CP-BE, EBCDIC-CP- | P§EX
CH, IBM500
cp720 [ENRER
cp737 A
cp775 IBM775 WP e
cp850 850, IBM850 PHRK
cp852 852, IBM852 HORR A AR R
cp855 855, IBM855 PRANFN I, FHRE W, S
Wiie, it ZERYETTE
cp856 [REESE
cp857 857, IBM857 T HHE
cp858 858, IBM858 PHRK
cp860 860, IBM860 A AT
cp861 861, CP-IS, IBM861 VK 1
cp862 862, IBM862 RS
cp863 863, IBM863 JIESNE
cp864 IBM864 [ER e
cp865 865, IBM865 FPHE B B
cp866 866, IBM866 ik
cp869 869, CP-GR, IBM869 A
cp874 ik
cp875 Al v
cp932 932, ms932, mskanji, ms-kanji H &
cp949 949, ms949, uhc Hhik
cp950 950, ms950 R
cp1006 5 )RR
cp1026 ibm1026 T HHIE
cpl125 1125, ibm1125, cp866u, ruscii N
3.4 B IIBE.
cpl140 ibm1140 PHNK
cpl1250 windows-1250 HHRICRIT A< K
cpl251 windows-1251 PRANFNTE, FHRP B, S
WiiE, s, ZERYETE
cpl252 windows-1252 PHNK
cpl253 windows-1253 A
cpl254 windows-1254 +HH

ERRE]
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F1-4 bW

it GIES HE
cpl255 windows-1255 Ak
cpl256 windows-1256 [EER[ERE
cpl257 windows-1257 W B RIE S
cpl258 windows-1258 T
euc_jp eucjp, ujis, u-jis H g
euc_jis_2004 jisx0213, eucjis2004 H&
euc_jisx0213 eucjisx0213 H1E
euc_kr euckr, korean, ksc5601, ks_c- | HfiE

5601, ks_c-5601-1987, ksx1001,

ks_x-1001
gb2312 chinese, csis058gb231280, euc- | fajfAHi ¢

cn, euccn, eucgb2312-cn, gb2312-

1980, gb2312-80, iso-ir-58
gbk 936, cp936, ms936 F—E
gb18030 gb18030-2000 % —IE
hz hzgb, hz-gb, hz-gb-2312 TR
is02022_jp ¢sis02022]p, is02022jp, is0-2022- | Hif

Jp
is02022_jp_1 i502022jp-1, is0-2022-jp-1 H i

1502022_jp_2

1502022 jp-2, is0-2022-jp-2

Hifr, ®hif, ks, Yok,

b

1502022 _jp_2004 | is02022jp-2004, is0-2022-jp- | Hi&
2004
is02022_jp_3 is02022jp-3, is0-2022-jp-3 Hi
18502022_jp_ext 1502022 jp-ext, is0-2022-jp-ext H1E
1502022_kr cs1502022kr, i502022kr, 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 HAE, SH A
i508859_4 is0-8859-4, latin4, L4 BB HyiEE S
i508859_5 i50-8859-5, cyrillic PRMANE, B2 g, DI
Wi, ik, FERYEIE
508859 _6 is0-8859-6, arabic [ER[ERE
1508859 _7 1s0-8859-7, greek, greek8 o s
is08859_8 is0-8859-8, hebrew T HR1E:
i508859_9 is0-8859-9, latin5, L5 T HHE
is08859_10 is0-8859-10, latin6, L6 JLRGES
is08859_11 i50-8859-11, thai HIE
is08859_13 is0-8859-13, latin7, L7 BB WS
i508859_14 is0-8859-14, latin8, L8 LRI
is08859_15 is0-8859-15, latin9, L9 PR
1508859 16 150-8859-16, latin10, L10 ZREENR
johab cpl1361, ms1361 Wik
koi8_r ik
koi8_t P
3.5 Bl e
koi8_u By 2y
kz1048 kz_1048, strk1048_2002, rk1048 WA TR T e
3.5 Bl fie.
mac_cyrillic maccyrillic LEAIE, RS HE, SH
Wi, ik, FERYETIE
mac_greek macgreek A

T IAksE
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F1-4 bW
it GIES HE
mac_iceland maciceland VK EE:
mac_latin2 maclatin2, maccentraleurope, | HH AT ZREK
mac_centeuro
mac_roman macroman, macintosh PHNK
mac_turkish macturkish +HHE
ptepl54 csptepl54, pt154, cpl54, cyrillic- | M EETOLIE
asian
shift_jis csshiftjis, shiftjis, sjis, s_jis His
shift_jis_2004 shiftjis2004, sjis_2004, sjis2004 Hig
shift_jisx0213 shiftjisx0213, §jisx0213, | HiE
s_jisx0213
utf_32 U32, utf32 AIES
utf_32_be UTF-32BE A ES
utf_32_le UTF-32LE AIES
utf_16 U16, utf16 TGS
utf_16_be UTF-16BE RS
utf_16_le UTF-16LE e
utf_7 U7, unicode-1-1-utf-7 A ES
utf_8 U8, UTF, utf8, cp65001 A EE
utf_8_sig AR

TE 3.4 JRHE P utf-16* Fl utf-32* FRid 281 A iFgn i A PRAD {7 (U+D800--U+DFFF), utf-32* fRiL#%4F
S TR 55 A AL (S AH R R B 35 41

TE 3.8 IRHE M cp65001 MUAEE utf_8 —A 5145 .

7.2.4 Python £)g 40 X

A LETIE LG iS4 22 Python L1, NI EAIHE Python Z SMEA TS o i SE 20 AR g ¥4 L B FL 01 114
g N 2RI R (R AR SO G Je A i s i o RO B 58, (BT 2R e
B SR R A QU SRR ) o X T AR ARG ARG A, 5 iR i 5 SO St 77 17 o

gl

PAT G b it 7 st r #lbytes Mgt Mbyres-like object | st r HIfERY, LI Unicode SUAL -
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i M LR

idna S Bl RFC 3490, % & &
flencodings.idna . {{FF
errors='strict',

mbcs ansi, dbcs Windows % J& : 4l ANSI 65
7 (CP_ACP) XIH/ERGH T4
fih,

oem Windows % J&: #R#f OEM Ui
i (CP_OEMCP) X #/E4iAT
S .
3.6 B IIfE.

palmos PalmOS 3.5 [ & A% =

punycode SEHE RFC 3492, ANXFFARSE

G fRALAS -

raw_unicode_escape

Latin-1 2 ith g =X B iy o oAt 7
7 PA \uXXXX Fl \UXXXXXXXX
AT . A BT A 22 PA
ATAT 7 205 L B9 T Python
H) pickle T8 .

undefined

IR FEAIERRF 5] R S, B
XS PR ER NG Sb. B RAL
BT RPN

unicode_escape

il A H T A ASCIL 4y i3 1y
Python JF X 55 /1 1) Unicode =
HH N AR, HE5]5
ANk L. X} Latin-1 JEACHS
AT . 15 Python JE A
5 b BRIA M A UTE-8,

TE 3.8 IR ¥k : “unicode_internal” 4 fRISAS WL 4 .

R

PAR S RS 28424 T — b fil 554 byres-like object by tes BIBLGT. B IARibytes. decode () Fr 3 HF
(R A st r R .

St GIEA R b as/ fEhd ey
base64_codec’ | base64, B EAVERE 8 24T MIME base64 (455 54, base64.
base_64 BRE—1NEKER "\n") encodebytes () /
e 3.4 MR B2 AF & bytes-like object {28 | base64.
B AT G b A0 A decodebytes ()
bz2_codec bz2 i ] bz2 B4 EAEEL bz2.compress () /
bzZ2.decompress ()
hex_codec hex FHEAERG TSt RN, BN H | binascii.
W5 b2a_hex () /
binascii.
a’b_hex ()

quopri_codec

quopri, quot-
edprintable,
quoted_printab

€

FEERAERGE N MIME A5 |5 (4 n] T EI R

quopri.encode ()
H.

quotetabs=True/
quopri.decode ()

uu_codec uu i f] uuencode 4 /EAL uu.encode () /
uu.decode ()
zlib_codec zip, zlib i gzip & 45 R EEL z1ib.compress () /

zl1lib.
decompress ()

7.2. codecs - Ziff iy ax HEMPRIAIEHE S

163


https://tools.ietf.org/html/rfc3490.html
https://tools.ietf.org/html/rfc3492.html

The Python Library Reference, %1 3.9.13

3.2 FIRTAE: DL R A
15 3.4 SR WS IR M4
P

PAF i e P Bt 7SO ser Bl st r B . B st r. encode () BT schy (BriE R libytes
REHH) o

i | B | &
rot_13 | rot13 | & [ml A ER ) BILASCE L fin 4 25 SR

3.2 FiINEE: R rot_13 SUARKE .
TE 3.4 UE M K E rot13 H144 .

7.2.5 encodings.idna --- W JH R G E BRI $4

PR S T REC 3490 (W H A2y H 09 E bribdsi ) #1 REC 3492 (Nameprep: H 1 [E Fribig44 (IDN) 1
Stringprep Ft'E SC{4F). B 1E punycode Jilh#g Al st ringprep WAL FA R,

If you need the IDNA 2008 standard from RFC 5891 and RFC 5895, use the third-party idna module.

X 28 RFC hfm] g LT — DRI 4 R JE ASCIT E A7 By th e — A & 9F ASCI £ 1Y 45 44
(Bl www.Alliancefrancaise.nu) ¥ 5 2 ASCI 1 45 15 4% = (fRi Ik ACE, il 4 www .
xn--alliancefranaise-npb.nu). Fifi)5HIE44 0 ACE BRI AT FrA e T4 Pslm o foir il
THMEZFIFR A, B4 DNS #if), HTTP Host FEAF% . IS TE N a7 WG n] BERExf
PRI Y. 24375 W R Unicode I W8 540 2k 1Y) IDNA | HHE ACE FR%s S B4 - 2wl
Y44 [ Unicode.,

Python PAZ Fl X SE HxX e idna RS 233047 Unicode Fl ACE 2 [a] {544, JETE section 3.1 of
RFC 3490 g LI B F AP A AR R IR0 AR%s . FIRIE TR 2O MR 25 3 ACE, U X
SET DR AT RIS IR, TSR BT ACE AR% A Unicode, IE4F, socket
BEER AT A HRF Unicode M4 HHly ACE, DA FIFERFE 14445 socket BRI IC /0 H A T56 8 T HLA
Rtz Ah, 2 G A ENAE RSB Gl Nt tp. client Mlftplib #R$%3Z Unicode FH144
(FHhttp.client WAHE Host FEFiBIHL A % IDNA FHL4K, R EFERRIZTFENIE).

M MR BRI LA T (BN A FRAE ), #] Unicode FHEHA 2 HBiBiAAT: 7522 1) I PRk e Ap
SEWLAA BB R, 4R E AT f#AS 4 Unicode .

encodings. idna BIHGASIHT nameprep 1, IR THLA PIATHRE R ITEALERAE, DASEILE
PRl B R NG AU RS SRR 7AF . AR 5 20T AEL ] nameprep pR%K

encodings.idna.nameprep (label)
IR[A] label 223t A FRALBRERAERI AR . XS0 H B3 T A F4A7E:, Bl AllowUnassigned HH
{H.

encodings.idna.ToASCII (label)
PR LA A ASCIL, #E L RFC 3490, UseSTD3ASCIIRules Mk MR(E.

encodings.idna.ToUnicode (label)
FihR2E 56454 Unicode, LI 5E LI RFC 3490,

VBT 59 £ %, 'base64_codec' W2 ASCII st r S T-#RD
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7.2.6 encodings.mbcs --- Windows ANSI {{i% i

BEAEE S E ANST RS TT (CP_ACP),
Availability: 1Y Windows 7] Jf]
TE 3.3 WU M SCRpE TR R b 2

TE 3.2 R 7E 3.2 BUZ |, errors ZAUS AN BB ' replace T4, HFHH ' ignore!
PEATIERD -

7.2.7 encodings.utf_8_sig -- iff BOM 2 #11) UTF-8 4%y

AR S T UTF-8 ZmfRidas iy — A2 R FEgmtd R4 UTE-8 £ 4015 BOM ¥5in 3l UTFE-8 Jahth 5%k
PRIk o ST AMREH B ILENE RHIT—IR (Y ERBAFETIN) o LEMFRS IR Bk ST SRR
WEIR Ey UTF-8 & 4545 BOM,
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CHAPTER 8

Wndend

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 --- JLAS H WA} [E] 2%

PACHS:  Lib/datetime.py

datetime BB T AL BE H IR A

E;%%E 1;;!; I ) iz SR AR TR, S BRR SC3E d SE HT AeT REAS S O A L e A A i
TR

S

Wilhcalendar i@ H PJiH %%k

Bt ime MR AY U5 AR

Module zoneinfo Concrete time zones representing the TANA time zone database.

dateutil 4 HAT YR XAEAT SRS =07 1%
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8.1.1 SRR GORITI S RN

HAIATIF AL Gl ARSI EATR S A & I KA R Rz A1 “fRjpa” mik,
FEOF AR N PSRN B P T R A5 S B A XA S ARG OL T, —A> BRI SOt REAH X

LR ZES G B 7 (02 B IR T) e RN B0 52 T SRR — AU g 2 [ i P )
] BRI 52 AT (5 SRS 22 1R R R TR SCHUA S T HiAth date/time X G52 A2 F By AL AT . ANIE—AMR]

PRI R T ARG 2t FARUER ] (UTC) . 24t )3 2 A~ HoAth i DX ) e [ 56 2 e T LR 1y, 3t
B— MR BT R R K, S R R e 2 e T ARy —FE . R g 5 T R A
A2 200 T L P S

XHFESRIBENA SN, datet ime filtime X5 EAA — AR IX(E BB tzinfo, BRI
Gt zinfo TR—ANEH. X ezinfo XRHIRS UTC BRI ZEE. BIXAFRARE S
B AR E R .

datetime Bt Rt T — A HIKW tzinfo 2k, Bltimezone 2§, timezone ZKA]PAFERNEAG I T
UTC ) [ B 22 ) a7 Bt X, 2 UTC A B sl Jb 3517 EST Fil EDT B X%, SZHRp[E] i PRI FE B B T
BRI . IR R B R R R BUA T2 T A B, @F 2 REAME, BT UTC ZAMF%
H—ABeE G A B AR .

8.1.2 Hi:

The datet ime module exports the following constants:

datetime .MINYEAR
date B{#F datetime WEARGHIER/NEN . FHEMINYEAR & 1,

datetime .MAXYEAR
date B{datet ime %% AR KIVES . HEMAXYEAR 2 9999 ,

8.1.3 &R

class datetime.date
— AR R R H B, BB 4 S A S B RRORAKGEA . @ vear, month, and
day.

class datetime.time
—AISE AR R H IR PEARAES (], RS — REE 55 T 24%60%60 72, (X HEH “MH
7 g, ) BEJEM: hour, minute, second, microsecond flltzinfo,

class datetime.datetime
H¥Fuf e 45 &. BIE: year, month, day, hour, minute, second, microsecond, and
tzinfo.

class datetime.timedelta
FIRWI N date WREF t ime WA, B datet ime W ZAIEFE EFE, FE6HEIHED.

class datetime.tzinfo
— AR DA BXT R R . Hkgidatet ime Flt ime ML @ LA RITHFEAR S (6
WAL B A X /85 2 4 )

class datetime.timezone

—ANSEBL T tzinfo (IRHERR T, MTFRMN T brEm ) (UTC) it
3.2 B fE.
XIS G AN T2 o
TEREAR
VAR UL 2 RN 1 o
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object
timedelta
tzinfo
timezone
time
date
datetime
WA J8 P

date, datetime, t ime Fltimezone ST FL T U5 FfFME:

o LSRRG R A ATALH -
RPN, XA EA TP 7 i i
o XUIIGRGSCFFl L pi ok e BB R BT

sz i R VL 2

date JIUNFRHR 2 AT ALY o
time B datet ime JERIFIRTR AT DAL B ] B2
— M datetime WG d TELAF A0 Al I AL IR 2 B ALY -
1. d.tzinfo A None
2. d.tzinfo.utcoffset (d) Aik[A] None
TEHAMEIL T, d R PR .
—Atime MR ¢ FELAT Z5 AR L R A SR 2L ) -
1. t.tzinfo AA None
2. t.tzinfo.utcoffset (None) Aik[H] None,
TEHAEI T, ¢ 2 A .
JERINALAN T BB 2 A X BTG Tt imedelta X4,

8.1.4 timedelta W%

timedelta XTHRFRWA date B E time FFJ I [E] [E] FE -

class datetime.timedelta (days=0, seconds=0, microseconds=0, milliseconds=0, minutes=0,
hours=0, weeks=0)

P SR T eI HBA N 00 X BESH0n] DA BBl E 7 i, AT DA IEREH 140
HAH days, seconds F1 microseconds S1EAEAENTR. SEEALLHE IR0 -

o 1 ZFPHEAAL 1000 fFD

o 1 Bh FAS 60 7.

o 1/ SFAS AT 3600 75

o 1 BHISHAR T K.
- H. days, seconds, microseconds &= Z AR HEAL AL IR DAMFIE R IR 7 20 mE—, B

* 0 <= microseconds < 1000000

+ 0 <= seconds < 3600%24 (—RMFED

* —-999999999 <= days <= 999999999
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N TE B R T Q0% days, seconds F1 microseconds VAAMIAT B SEINAT “HI BAEI AR
A=A R

>>> from datetime import timedelta
>>> delta = timedelta (

days=50,

seconds=27,

microseconds=10,

milliseconds=29000,

minutes=5,

hours=8,

weeks=2

)

>>> # Only days, seconds, and microseconds remain
>>> delta
datetime.timedelta (days=64, seconds=29156, microseconds=10)

TEFALAT S HON 7 25 849 H microseconds {E A /NI DL T, MITA SE0H & T I RFD B 9 &
I, I DU A AT A RLURE S 3 A B i i B UM . ISR AT S HCN T
MAPE T, WEBARRE R SR (AEEREE).

UERAREAL S B days B THEETER], Kbl overflowError FH .
TR AR A TR AL R T BE S NBREI R . 1IN

>>> from datetime import timedelta

>>> d = timedelta (microseconds=-1)

>>> (d.days, d.seconds, d.microseconds)
(-1, 86399, 999999)

K
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
PN AFER t imedel ta FEN SR F/MYAFE N timedelta (microseconds=1) ,

FEERENE, FAREANZE, timedelta.max > -timedelta.min, —timedelta.max ANAJ
PAFRIR— A timedelta X4,

SlErE (Hik):

JE [

days -999999999 % 999999999 , & 999999999
seconds 0 & 86399, 17 86399

microseconds | 0 & 999999, f17 999999

SCRFRIE S
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izH 53

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 FeDA—ANFEL, G ulidy AF] timedelta S5 4230 1 B AR . R AT

= f * t2 DU £ TR A AT AR

f=1t2 / t3 M) 2 G DATRIFR AN 3 (3). R []—A Float W4,

tl = t2 / £ or tl B DA— A7 S B S5 R o i A B timedelta S 32T 0 BB . K

=t2 / i B AR PO TR A A AS AR

tl = t2 // iortl = | FHIRE, HAHS (WRA) FeEm. EEMELT, KRl

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) Mt .days >= 0" HET +\ *t*, 4 “t.days < OWf-r. (2)

str(t) R [El—AEAN [D day([s], ][H]H:MM:SS[.UUUUUU] 45, Mt
R B, D WA (5)

repr (t) Rl —Atimedelta MRFRRFRIER, 1ENHH IENEHEER
AR -

R

(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

TE 32 R BIfEE X Fftimedelta X 55— timedelta MR MRS, WiikpizH
Midivmod () BRE. MFEW Tt imedelta XM EEFPA—1Float W4,

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 B fE.

class:timedelta Jti: 7554

— 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 ¥%

date XEMAFANHEATTEF W HY (45, HFIH ), BIY4 4 Bk 50 A 57 a8 A~ 1 JCBRAE
KICTAETHTIHZSELH, A0 TETH2HRZE2 H, RIS
class datetime.date (year, month, day)
P SRR B . SR TURTE T T B Y A R
* MINYEAR <= year <= MAXYEAR
* 1 <= month <= 12
o 1 <= [ <= ZE4F AR AT REL
WERSHONTEIX LG N, WL valueError 4.
Hetdgds, Framdnk:

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

X REG| K OverflowError, WISHREEUER & C localtime () MU ZHREREIM
%, FHHESHE localtime () HEERT| K O0SError, W ZEMES B IR HIFE 1970 4£ & 2038 4E 2
B THERTER A E S EPEHE POSIX R%: I, EF&Mrromt imestamp () 20 .

JE 33 MR ik 3| koverflowError A EvValueError, WS E] & FEB L TS
C localtime () PRELHI CHFFE M., I 27 localtime () 45 HI 5| ZO0SError fii A

HValueError,

classmethod date.fromordinal (ordinal)

AR [ BT FUAR A R AL S i B, P AC LA T A L RIS 8 1.

MdF 1 <= ordinal <= date.max.toordinal () HM&F| Ak VvalueError, XTFEEHY 4,
date.fromordinal (d.toordinal ()) ==

classmethod date.fromisoformat (date_string)

IR Bl —ANNE T PA YYYY-MM-DD #8345 i 1Y date_string ) date N4

>>> from datetime import date
>>> date.fromisoformat ('2019-12-04")
datetime.date (2019, 12, 4)

XZdate.isoformat () WWEAE., BH I Yyyy-MM-DD 485K,
3.7 FriR e

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 HrhiTfk.
KJE M
date.min
/N H B date (MINYEAR, 1, 1) .

date.max
HRKEHB, date (MAXYEAR, 12, 31),

2 3 5 Dershowitz I Reingold Jif 2 Calendrical Calculations 1 “TifiF& 5 & F” Jiysie X—3, EEEATZ B iEiEEmn
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
isH 4

date2 = datel + timedelta | date2 ZT M datel J§i 75 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)
HRE
(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))

Hr yday = d.toordinal() - date(d.year, 1, 1).toordinal() + 1 24F4FE/NH
WHIFS, 131 HMFES R L.
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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)

TE 3.9 JRE M g5 5 e hnamed wiple .,

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)

Ydate.strrtime () M. W EH A dat e M 448E LS FAF R ERIER R

s LT

FRERARME M st r. format () EATHE MRS T BB BAREUS AR QR SERIIR, WS snrftimel()

Fo strptime() 6947 A .

class:date k76

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 (" 2d/%m/Sy")
'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
>>> jic = d.isocalendar ()
>>> for i in ic:
S print (1)
2002 # ISO year
(Fogksn)
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(£ L£50)

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 %%

datetime WEZME K H date MRt ime MR PTAF BRI B—XT5 .

Hdate X g—F, datetime (B 2410 ARE S R DT HE P D7 0 JTGRRAEA: 5 cime X4 —FE,
datetime [BER—RKEITH 3600%24 Fb,

GRS :

class datetime.datetime (year, month, day, hour=0, minute=0, second=0, microsecond=0, tz-
info=None, *, fold=0)
vear, month Fl day ZHEVAN . rinfo TR None SFE—A e 2inro THRIGTH. HAMBH
WAATUEAE I T Bl A ) R
e MINYEAR <= year <= MAXYEAR,
e 1 <= month <= 12,
* 1 <= day <= f8&EFHIREL
. <= hour < 24,
. <= minute < 60,

second < 60,

o o o o
A
Il

<= microsecond < 1000000,
e fold in [0, 1].
WERSHAAEX LGN, WL valueError R,
3.6 FRIIRE: T fold 4.
Hetkd:, Pramdork:

classmethod datetime.today ()
IR 8] 7R 24 Fi b 5 Y datetime %142, HHFczinfo y None,

E

datetime.fromtimestamp (time.time ())

HiEZflnow (), fromtimestamp ().
W ERISIRESE M T now (), H@A tz JES.

classmethod datetime.now (tz=None)

IR 8] FE 7R 24w H T ) date T time X 42,

WA RS 1z 4 None BURFEE, Xt T today (), (R ESTE RN L N AL 8
i time. time () WHEIB TP AEE S AOERE (Fla0, #EFEHLT Cgettimeofday () MRELIT-
& EREAT DAMBENX )

Wk 1z A None, Babdisdtzinfo FARI—ALH, I H 2410 H BRI AL 2] 2 i IX
MR ET A today () Flutcnow ()
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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 ¥

IE 33 WEM: 5| koverflowError M A& ValueError, WHRmHEBEEAB LRSS C
localtime () B gmtime () PREUSCHRFEREIINIE. HLRFAE localtime () B gmtime () HE5H]
S|k O0SError MiANEValueError,

TE 3.6 U : fromtimestamp () AIRER [ fold (HBEN 1 HISEHR.

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).

6 33 WOHG 3| Roverslowsrror TR fvaluessror, MR FRBILERFFET G C
gmtime () FREW ZIETERIIE. HESAE gntime () BEERT| K O0SError Mi 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,

TE 3.6 MU 36N T tzinfo 2%k

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

B KRR T 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 B fE
classmethod datetime.fromisocalendar (year, week, day)

&[] DA year, week Fil day {EEI’EEUEJE/J ISO ik H Xt i datet ime, % datetime X} AR H HIFR
A3 HARE BB SRR T . X B REidatetime. isocalendar () WIERAE,

3.8 B g

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 HrhR I EE.

SEFFIER

125 45
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,

1 3.3 JE N RN B da t et ime SLHIZ [AIRYAH S LA 51 & TypeError.

HifR: N T I R B R R ERIA B Gk e 53X, datetime WA IEH 25| & TypeError,
WER R AR R A datet ime WEAYTE. A EATHEL IR A Not Implemented, WK H
PREA timetuple () JBYEATE . X4 T4 T HALRP A H IR SC TR ARB R P S .
BRI, MMdatetime MR G ARFERB KNG ST K TypeError, BRAER == 8 |= L.
JE PR LR 43R M False B 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
Zhltimetz () FHE.

TE 3.6 MU R fold {H 2395 Hil 25 1R [0l ) £ 1me X4,

datetime.timetz ()
3% [6] ELA5 [H] ££ hour, minute, second, microsecond, fold Fl tzinfo J@ ¥ £ ime ¥4, HiES W time ()
Tk
TE 3.6 MU i fold (B 2394 il 45 3R [ ) £ 1me X4

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 BIfE: HINT fold B4

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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(£ L£50)

utc = (self - self.utcoffset()) .replace(tzinfo=tz)
# Convert from UTC to tz's local time.
return tz.fromutc (utc)

15 3.3 MU 1z IR AT AR s o
1E 3.6 BUEHL: astimezone () Jriknl DA AT B2 SE BRI, o0RF B R A b 18] o

datetime.utcoffset ()
MHtzinfo A None, Nk None, HNIR[A| self.tzinfo. utcoffset self), HHEG
FHAIR[A] None 5 — IR/ NTF— ﬁE’Jtlmedelta RGP RE5] R 5

e 3.7 B UTC i ZE A IR 1 — S i L

datetime.dst ()

Mt zinfo A None, NJix[H None, fENiR[H self. t21nfo dst (self), FHIE)GHEAIRIF
None B{E— MR BE/INT— fﬁﬁtlmedelta GRS

e 3.7 WU R DST ZE{EA R G — R B E

datetime.tzname ()
WMt zinfo i None, NJi&[A] None, )”[J ] self.tzinfo.tzname (self), YWHRFHEANR
[#] None EJZ%‘~/[\??€$X¢%W%%IZ?

datetime.timetuple ()
REl—ANtime.struct_time, Bitime.localtime () Pk [BH)ZEAL,

d.timetuple () T

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 HIFE Y
EOHRIFS, BIEFS 1 FR LA L H. 85200 tm_isdst HEFRBEE Sk dst () ik
Htzinfo ;jy None Bidst () i&[H] None, W] tm_isdst }Fi&h -1; HMAHRdst () &E—FE
TAH, W tr_isdst RN 1 FEHMEIT tm_isdst KikH 0,

datetime.utctimetuple ()
R datetime L6 d RFHEEL, XELIT d.timetuple (), AEZAFET tm_isdst L5 il
R0, Fit d.dst () REMf2455% . DST XtF UTC i a) kit T3l
W d REANAL, d 238082 d.utcof fset () SRARME N UTC WFa], H-3R [ R E AL s i) oir i
NWtime.struct_time, tm_isdst Aﬁ_@fﬁ]uﬂy 0. TEHEZ IR d.year i MINYEAR 8{ MAXYEAR
- H UTC #5488 B — 4 p s BN ml gEg | K OverflowError,

Bh B TR PA datetime MR SWIF L datetime Jy ¥ 24 /A M B [B] >R AL BE, #%
2 AT AL H OB ) ok 3RO UTC B ) B, ] utefromtimetuple W) fE X
SRS R. WRRA —AFR UTC Wi L4 datetime, il datetime.
replace (tzinfo=timezone.utc) R H ok b B B, X FER A fefF fldatetime.
timetuple (),

datetime.toordinal ()

R [E H A A S S AP . 5 self.date () .toordinal () A,

datetime.timestamp ()
RN, Tdatet ime SEAIH POSIX WAL, Btk IEMER S time. time () REHERMIF Float
PO

iR dat ot ime SUBI AR MR RA I, 3 HIT KRBT A1 C nkt ime () BN
it . HTHETZ V6 hdatet ime SCRFRFEREIHE mktime () B, XA @AY 280K
SEM AR BET | K OverflowError,
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XTI datet ime SEH, REHERTHE T =0R:

(dt - datetime (1970, 1, 1, tzinfo=timezone.utc)) .total_seconds /()

3.3 Bl Tge.
TE 3.6 UM timestamp () FEMEH fold JE ki bk B 52 1R BE A A i fa ks S

R WA — DR E BN FER UTC BRI A dat et ime SEIZREX POSIX B[R] 8. QnsRAR
(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[] — AR EWIL, BE5—R0, BHIRK K 6. tHYT 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
WRtutcoftset () RIEA None, JEI—AFAFERRET ) UTC Iy 2%:
* 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"

TSR sep GRINCH " T7) B TFAT, SBORAESE RN F AT W as 2 18] . 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 —:
e 'auto': Yikmicrosecond H O N5 'seconds' A, FHME 'microseconds' .
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": W& SERENTE], HRFRMER) NECER /3B 2 60FD . #5200 HH:MM: SS . sss
e 'microseconds': DL HH:MM:SS. fEEE£F #5052 ¥ a] .

TEfR: HERRIE R R R, A2 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 BHCAE: HIN'T timespec Z4

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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JH: 7l 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)

(T BU4ksD)
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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 1in 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 is 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 (¥

>>> 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 X%

—time MGAFIEHE (AH) W), EM FARMRRE HIW, JFAE e 210 fo XFGORIEE .

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 B AE.

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.

5 3.3 U EC BB AN R B2 € i me SEH 2 [AIRAR SR LB 25 K TypeError,
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YEARIZERS, time X5 R R EE .

T 3.5 OB A€ Python 3.5 Z i, WNH— ¢ ime X540 UTC PR BN MBI BRE. AT RE0IA
Jg7E 5 K AL 5L, B ULA Python 3.5 2 EL9EZ:4 . 1152 bpo-13936,

HABAG T -
classmethod time.fromisoformat (time_string)

RS Tt ime. isoformat () FEtfERIRRN time_string 13N € ime. 5L, PERBRBCCRFATT
R T4

HH[:MM[:SS[.f££[f£f£f]1]1]1] [+HH:MM[:SS[.f£f£f£f£ff]]]

B TR TR SCRHBITE RS IS0 8601 AR . BEMHI AR N time . isoformat () 1)
WA

vk

>>> from datetime import time

>>> time.fromisoformat ('04:23:01")

datetime.time (4, 23, 1)

>>> time.fromisoformat ('04:23:01.000384")

datetime.time (4, 23, 1, 384)

>>> time.fromisoformat ('04:23:01+04:00")

datetime.time (4, 23, 1, tzinfo=datetime.timezone (datetime.
—~timedelta (seconds=14400)))

3.7 B IIE.
S
time.replace (hour=self.hour, minute=self.minute, second=self.second, microsecond=self.microsecond,
tzinfo=self.tzinfo, *, fold=0)
R —ABA AR € ime, BRAREAEAT R F SHERE T HL R, 5w Al
8 tzinfo=None M—MERMA t ime BIE— AR EAAL t ime, AR R EE .

3.6 FIMINAE: WM T fold BHL.
time.isoformat (fimespec="auto’)
IR FRTR AR H1 1SO 8601 Xz — 14 I ) 4 -
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

R ESAL timespec AL VAN I A GBRIAN "auto). EWLARPATEZ —:
e 'auto': Y microsecond H O N5 'seconds' fifF], FHMNE 'microseconds' .
* 'hours': AR HE A% & hour.
e 'minutes': PA HH:MM AR S hour flminute,
e 'seconds': DA HH:MM: SS ¥R & hour, minute fllsecond,
e 'milliseconds": W SERENTE], HRFRMER) NECER 4B 2 60FP . #5200 HH:MM: SS . sss
e 'microseconds’': DL HH:MM:SS. fEEE£F #& SE ¥ [a] .

TSR HERR A IR T] SRR EORT, AR A
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ST TR timespec ZE05| K ValueError,
R

>>> from datetime import time

>>> time (hour=12, minute=34, second=56, microsecond=123456) .isoformat (timespec=
—'minutes')

'12:34"

>>> dt = time (hour=12, minute=34, second=56, microsecond=0)

>>> dt.isoformat (timespec="microseconds")

'12:34:56.000000"

>>> dt.isoformat (timespec="'auto")

'12:34:56"

3.6 FCAE: HINT timespec Z5
time.__str__ ()

STTRTE T4 ¢, str (t) T t.1isoformat ().

time.strftime (format)

I i) — A~ iy e A A HR T AR AR B R A Ap . ZERBUE AR S M B 3%, S
[ strftime() = strptime() 4947 7 .

time.__ format__ (format)
‘ﬁ time.stritime () M. I EMARHN t ime X448 & DA A& AL A7 ER T R R g L5

FRBOARAE R st - format () PEFTARSC LA T i . TEARIUA RIS SR 52 MBI 2, 42 Wltrfiimel)
fn strptime() 6947 H9 o

time.utcoffset ()
MR tzinfo iy None, NIR[E] None, FHMR[E] self.tzinfo.utcoffset (None), FHHIE)G
FARIRE] None B¢ —AME /N — %EI’J a timedelta X RHGE| L 5FH .

TE 3.7 iUE el UTC B ZEANFRRR A — AR50 -
time.dst ()

MR tzinfo A None, NJik[E] None, HNiR[E self.tzinfo.dst (None), F HIEGHE AR
None B3 —MRE/NT— %E’Jtlmedelta POE R RTE IV o

15 3.7 BOE: DST Z{EA TR H 0 — DB i E

time.tzname ()
MR tzinfo A None, NJiR[E None, FHMIRE] self.tzinfo.tzname (None), WHRGFHEARN
[1] None ﬁ%QAif‘?%XﬂL?ﬁW’l@%l?’i#% .

HikRpil: time
S £ ime XFR BT

>>> 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 ()

Q9]
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'12:10:30+01:00"

>>> t.dst ()

datetime.timedelta (0)

>>> t.tzname ()

'+01:00"

>>> t.strftime ("$H:%M:%S %2")

'12:10:30 +01:00"

>>> 'The is {:%H:%M}."'.format ("time", t)
'The time is 12:10."'

8.1.8 tzinfo %%

class datetime.tzinfo
ii?%—/l\?ﬂﬂ%%%@, W R UZRA N E LG . e Lt zinfo B TIERAMRA RFFE R X
RPN

tzinfo i) (AT R) BLBIRIARE S datet ime Rt ime M RIMER . XLX R H
ENTR B Y. T A B ], JFH.tz1nfo MR SCR R A MBI A5 UTC fY2E(H. X445
PAJe DST ZE{HIY T, # S EN10 H I s a3 A A .

PRTFEIRE—DR T, IHFH (2) RUMREIT datet ime Pk BRIARIEL 210 fo J7IkMH
o datetime BIFEHL T timezone, Kdtzinfo BW—ARIBASEMATIE, EHELAS UTC fLL
EFEAHR TR A X, B4 UTC A & el dt 551 EST il EDT.

T EAFRAERIREOR . — A tzinfo FRUMTAGW NS EORMN __init__ O I3k, &
e SR T AR BT, (HATRETCVE PR . X R ORISR, FEAR R ] BE AU .

—/Ntzinfo WS TIENRERT BSLPIPA T k. HARTR S B T BB dat et ime X}
ST . ARG EER, AT PAT A AR S

tzinfo.utcoffset (dt)
A A 5 UTC IR [ —AN t imedelta X4, QISR AHE XFE UTC PAZE I IE . Wi
A DXAE UTC RAPY I £ 4

XFERE UTC By & 3hiF 225 250k i, WK —Ntzinfo X4 [ i) AL % B X Al DST
., Wutcoffset () W24 [\ P& B Fl. 1R UTC B 25 A # & W3R [8] None. & H At 1
LR R BE A — A~ timedelta X4, HEUE ™R § T -timedelta (hours=24) Fl
timedelta (hours=24) Z[a] (ZHEMWIBELF/NT—RK) . KEZHutcorfset () HEME
TG E AT E Z —

return CONSTANT # fixed-offset class
return CONSTANT + self.dst (dt) # daylight-aware class

MR utcoffset () IREEA N None, NMldst () AR IR[FE] None,
BHiAjutcoffset () LS| K Not ImplementedError,
TE 3.7 R B UTC 2 AT RR 6 — AR 5o E

tzinfo.dst (dt)
FH A (DST) JH#ERIEN—Atimedelta X5, QI DST {5 BARFNR ] None.

AR DST &S HR ] timedelta (0) o Q15 DST B 5 WIRF2ZE(EAE N — >t imedelta X5
ml (BWutcoffset () THREN) . R DST ZEUIR W H, oS EEYIMAvtcorfset ()
BT ) UTC i 22, RICETREIME ) dst () BRARRA MK DST /5 8. BN, datetime.
timetuple () &V Htzinfo @MW dst () J7 ¥ K0 E N % Q0 3 B tm_isdst JEFR,
Mtzinfo.fromutc () &M dst () KA X AL DST e 2y,

— AT DAF] IS AL BEARHERH N S B £ 2 i nfo T2 SEH 2 MAHE IR TR h ke —
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)

BRANRdst () SLP4sT| K Not ImplementedError,
TE 3.7 Uk DST ZE(EASTHRRR ik — A BB B e

tzinfo.tzname (df)
FEXF T datet ime X4 dt (I IR BFRAE N FAFER IR datet ime BIHUEA & SATATERFER L TR
MENE, WATRZHA T ES L. Fli”GMT”, "UTC”, ”-5007, ”-5:00”, "EDT”, "US/Eastern”,
”America/New York” #f & A0 IR EH . AR FAFERAFRARFINER B None ., #HVERIX 2 — Mk
MARE—NEENFEFE, XEERE MR zinfo 0] BEE SRR TG AR E dt (53R 1]
AR, FRl@M e zinfo REN TR I .

BNt zname () LML K Not ImplementedError,

A dat et ime Bt ime WETHF, AR SENMRL I EHA L. datet ime X524 H &
It ABER, Tt ime MG 24 None MG ASHL. KMt 2inro TREITTERN Y1 HHER d 5
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]
LRI BE PRI T c2info Jyk, MATHH I RER 2 nfo i di RN
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,
H-H. dr (/) H BRI B ) 50t 2 g R F7R UTC BE], fromutce () () HFrETE % H AT ) 2,
R[] EEA Y datetime SRR self IAHIE[H] o

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

AR RGOS, BN fromute () SEBUMIAT 07 XA
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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 in
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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return _time.tzname[self._ isdst (dt) ]

def _isdst(self,

tt (dt .year,

dt) :

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,
DSTSTART_1987_2006 =
DSTEND_1987_2006 datetime (1,
# From 1967 to 1986, DST used to
# Sunday in April (the one on or
# on the last Sunday of October,
# on or after Oct 25.

DSTSTART_1967_1986
DSTEND_1967_1986

datetime (1,

datetime (1,

def us_dst_range (year) :

# Find start and end times for US DST. For years before 1967,

# start end for no DST.
if 2006 < year:
dststart, dstend
elif 1986 < year < 2007:
dststart, dstend
elif 1966 < year < 1987:
dststart, dstend
else:
return

(datetime (year, 1,

start
end

10,

DSTSTART_2007,

DSTSTART_1987_2006,

DSTSTART_1967_1986,

which is the first Sunday on or after Oct 25.

4, 1, 2)

25, 2)

start at 2am (standard time) on the last
after April 24) and to end at Z2am (DST time)
which is the first Sunday

4/

24, 2)

DSTEND_1987_2006

return

DSTEND_2007

DSTEND_1987_2006
DSTEND_1967_1986
*

D) 2

first_sunday_on_or_after (dststart.replace (year=year))
first_sunday_on_or_after (dstend.replace (year=year))

(FOAkED)
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return start, end

class USTimeZone (tzinfo) :

def

def

def

def

def

def

__init__ (self, hours, reprname, stdname, dstname):

self.stdoffset = timedelta (hours=hours)
self.reprname = reprname

self.stdname = stdname

self.dstname = dstname

__repr__ (self):

return self.reprname

tzname (self, dt):
if self.dst(dt):

return self.dstname
else:

return self.stdname

utcoffset (self, dt):
return self.stdoffset + self.dst(dt)

dst (self, dt):
if dt is None or dt.tzinfo is None:
# An exception may be sensible here, in one or both cases.
# It depends on how you want to treat them. The default
# fromutc () implementation (called by the default astimezone ()
# implementation) passes a datetime with dt.tzinfo is self.
return ZERO
assert dt.tzinfo is self
start, end = us_dst_range (dt.year)
# Can't compare naive to aware objects, so strip the timezone from
# dt first.
dt = dt.replace(tzinfo=None)
if start + HOUR <= dt < end - HOUR:
# DST is in effect.
return HOUR
if end - HOUR <= dt < end:
# Fold (an ambiguous hour): use dt.fold to disambiguate.
return ZERO if dt.fold else HOUR
if start <= dt < start + HOUR:
# Gap (a non-existent hour): reverse the fold rule.
return HOUR if dt.fold else ZERO
# DST is off.
return ZERO

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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(£ L£50)

# Daylight saving time
return dst_time

Eastern = USTimeZone (-5, "Eastern", "EST", "EDT")
Central = USTimeZone (-6, "Central", "csTt", "CDT"
Mountain = USTimeZone (-7, "Mountain", "MST", "MDT"
(781

)
)
Pacific = USTimeZone "Pacific", "PST", "PDT")

THTE R I A TTARE AU I £ zinfo F2RAERAF P DST $E4fe i b2 th B W]k B (R0 17
. BT, %S E AR X (UTC -0500), ‘ER) EDT M=H % " MEIEK 1:59 (EST) 25—
POTG, FFET— AR —RENRK 1:59 (EDT) ZJ5— 7 ph4iR:

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 JFah (Ri7start” £7) , ASHuH g AL 1:59 BkF] 3:00. FEZh 2:MM I REAEAR — K2 %A &
iy, HIAE DST JFRF— K astimezone (Eastern) Al hour == 2 EEH. BN, 7
2016 AEE B A pl PR R R, FRATTASE:

>>> from datetime import datetime, timezone
>>> from tzinfo_examples import HOUR, Eastern
>>> u0 = datetime (2016, 3, 13, 5, tzinfo=timezone.utc)
>>> for i1 in range(4):
u = u0 + 1i*HOUR
t = u.astimezone (Eastern)
print (u.time (), 'UTC ="', t.time(), t.tzname())

05:00:00 UTIC = 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

24 DST Z55RI (I 7end” 17), 57 SEAERE A0 THAE R0 AN HUIRHE) (Ao — A /INRHE R AT BE A I i - B
A IR — /N o BIDAIL SE AR ] 22758 24 KA s Nt T 30 5:MM UTC [ IHE] o A HiL s 4 AR
1:59 (4B FRRBERF] 1:00 BRUERD . B2 1:MM A R A 1 0 . B} astimezone ()
JE A A WA AH AR UTC /NS B S 51 5 A 1) ) 2 b /INBsp SR AR5 A LS 3h (R AT R o X AN L SE A A
B FIH, B2 5:MM T 6:MM [ UTC ISHEIFE RG4S Ry AU SE AR TR ] i R g e i 1) MM, (B ii—
/I‘E‘ng‘ﬁi%ﬁfold JEMEB R O 15— SRR 1. BN, 7 2016 Ak ZmEah e ml gy, A
53

>>> u0 = datetime (2016, 11, 6, 4, tzinfo=timezone.utc)
>>> for i1 in range(4):
u = u0 + i*HOUR
t = u.astimezone (Eastern)
print(u.time (), 'UTC =', t.time(), t.tzname(), t.fold)

04:00:00 UTC = 00:00:00 EDT
05:00:00 UTIC = 01:00:00 EDT
06:00:00 UTC = 01:00:00 EST
07:00:00 UTC = 02:00:00 EST

o = O O

HHEEAR datet ime SRIGEE fold JEYEEPRAPAR S, EATE LB B4 .

AN SCVFIN () B R AR SR B 75 2 G A fo 1 o JRIERIME, st iR G ptzinfo 1-2;
Yt imezone BEEALM AR E2EMEH t zinfo TREIAEETR BST (€ 20E -5 /M) sifiFon
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EDT ([&%E25(H -4 /) 2RI &5 1 SLHY
S

zoneinfo datetime fiHH —PEA L imezone 25 (FSRANHATE =S UTC 1 EER2) &
Htimezone.utc @ (—4 UTC B XZH).

zoneinfo brings the JANA timezone database (also known as the Olson database) to Python, and
its usage is recommended.

TANA I DXEedli e s XA 2 GE PR tz, tzdata B zoneinfo) 458 KU MU H R FR &3k 2
A ARENE O H AT Y AR IS TR 4 D7 S A5 R e B 2 AT B DA SR A BUA S A IR K 5. UTC
ZEEANE A I LAY B

8.1.9 timezone %%

timezone Figtzinfo 1, EMENLHIERR T —ALAS UTC [ 220 REFIX.

R AT B T AR I LU R IR S A B DA S, 3K 28 b f A — AR AN [R) H 0 2 (0 FAS ] 1 B 22
SRR T S B B () A At )

class datetime.timezone (offset, name=None)

offset ZELNIHG N —A>timedelta X5, FRAMEAY UTC MU 25, & b0 4% BR i T
—timedelta (hours=24) fil timedelta (hours=24) Z[d], HN<&5| % valueError,

name ZHLEV N . WIRAEE MMAN — NP4, ERfgiiifEdatetime. t zname () J5{AHIIR
[l {E

3.2 Fi I EE.
TE 3.7 U UTC i 22 R i — AR B .

timezone.utcoffset (dr)

R824 £ ime zone SLAGIHE R4 1 IS R 1 I 5 1EL
dt ZBEW AN . RIMER— N timedelta SLB), HAHZTAMME S UTC 2 [l 2.
TE 3.7 BUCHE M UTC i 25 RN i S — AR B E .

timezone.tzname (dt)

iR [ 24 ¢ i me zone SR IR 4 S D T Lo

WA AR 1525 FHEHE name, W) tzname (dt) R [ 424 FRFFARYE of £set {EH AT LA A .
W offset °fy timedelta (0), MIZH N “UTC”, HNHFAFE UTC+HH : MM, Hif + k) offset
HIIE 455, HH il MM 4351378 of fset .hours fll of fset .minutes LS.,

IE 3.6 IR E B M offset=timedelta(0) 4 WM % FRIALE N & B W UTC T A H &
'UTC+00:00",

timezone.dst (dt)
b iR A None,

timezone.fromutc (dt)
RME dt + offset, dt ZEIH— AT datet ime SE6], Hd tzinfo (Hik N self,

Kt

timezone.ute
UTC X, timezone (timedelta (0)).
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8.1.10 strftime () fll strptime () Wil
date, datetime flltime WRH T strftime (format) F¥E, AIARAIEH — BB FEH5H
FiFr s i FR) 28 75 I TR R 450

ML, datetime.strptime () ZREARYEF RN H HIFII ] ) 245 B R R () 4% 20 52 4 5 ol ) 2 —
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 () fl 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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e B Bl R
%a i TAE H S . (D
Sun, Mon, ..., Sat
(en_US);
So, Mo, ..., Sa (de_DE)
SA fﬁ%%%ﬁ*ﬁﬁ% (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 G I — K
%b 2t H I 4R S o (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
5y TR E R | 0001, 0002, ..., 2013, | (2)
P o 2014, ..., 9998, 9999
$H PARNE g | 00,01, ..., 23 )
TR/ (24 /iR -
%1 PARNS S ik | 01,02, ..., 12 9
ARE/NEE (12 /) o
sp AHIH) AM B PM (1, (3)
AM, PM (en_US);
am, pm (de_DE)
sM #EE, AT | 00,01, .., 59 )
N
%S #EJE, A% | 00,01, ..., 59 (CIN)]
ANOEL
$f Microsecond as a decimal | 000000, 000001, )
number, zero-padded to 6 | 999999
digits.
%z UTC 1w # &, # | (=), +0000, -0400, | (6)
F N +HHMM[SS[. | #1030, +063415,
fEEEEE]] (AN 2R | 030712.345216
i%ﬁ%%%%?ﬁ
168 XA (ARXT%h | (25), UTC, GMT (6)Chapter 8. %X
fAT BN R 25 EAFER ) o
%7 PARNE JE R IR | 001, 002, ..., 366 9

AR H S .

>

,,,,,, PR

N M1 S~

//////
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NT IR, BAFET C89 FRHEARTR A HAL—LE 454 . X EESHHRXT T 1SO 8601 H A

ff | BX i ¥
N hes
%G | WA AR ISO 8601 4F-{5y, Fm & KA 1SO B (sv) i | 0001, 0002, .., 2013, | (8)
FAy 2014, ..., 9998, 9999
su | ATEEHIEE R ISO 8601 B H Iy S, Hi 1 FmE | 1,2,..,7
W—.
sV | PAT R R ISO 8601 ELHH, PAEMH—ENEEEIEE— | 01,02, ..., 53 (8),
Ko 01 a1 4 HIWE. ©)

XL BEARIET A 6 AR S strftime () HYEBCEMEA . 1SO 8601 443411 1SO 8601 H 145
AIEARRES L AR A B P S8 . A strptime () BHME AN SERL A 1B L 1SO 8601

5‘/7‘\5{%7@[7/%‘/&1 ueError,

The full set of format codes supported varies across platforms, because Python calls the platform C library’s
strftime () function, and platform variations are common. To see the full set of format codes supported on your
platform, consult the st rftime (3) documentation. There are also differences between platforms in handling of
unsupported format specifiers.

3.6 FARThEE: BN T %G, su Fl V.

AR
MRS, d.strftime (fmt) BT time B time.strftime (fmt, d.timetuple()), {H
I AEFTA MR ERSCHF timetuple () Fik.

St Tdatetime.strptime () K, BRIMEHN 1900-01-01T00:00:00.000: {R{if RAEM R F458
36 T8 BT AR AR IAE 4R EL

ffif] datetime.strptime (date_string, format) ZMT:

datetime (* (time.strptime (date_string, format) [0:6]))

FrAEAE X SR AR IR s X Z A5 B, ENFE datetime. strptime HZZRHHAHE time.
strptime fFEF.

XFeime Xg, F AL HERKUUE AN BEN , Ot ime XEREA XL ARENTHAEA, W
ORI 1900, T A A H AR 1.

XfFdate W4, W 5. BFAIRHEPRARSRI AN, Bhdate WEREAXLEME. WRENHHE
A AT BN 0,

TR, X T 6 24 AR R B7 TG R ) Unicode T (AR /6508 9 417 .
BOAT REF£ . EHIET-6 ORI R SR e, T AP 4 | strrcime IR
§1% Un i coderrror BB 4.
W
(1) Hr TR HOBUT SRR, RS L R O 24 (RTINS0 2 e s ()
1" month/day/year” 5" day/month/year”) , Jf FLAfh t1 1 g . I DIk 8 462 O B A T A 2L

Unicode F4F (FIANUNHE 471 XA ja_Jp, MERIAGiSHE X0 EEHN eucdp, STIS B ut£-8 1
—As il locale.getlocale () AIHHE S4B IR E W AGAE) .

(2) strptime () JIIAREMSMMTEEAS [1, 99991 JEIEI N H4FAy, {H < 1000 H4- BTN IE N 4 (%L

FIERE
TE 3.2 R FEZ IR A, strftime () FEHBRT >= 1900 1445
TE 3.3 I FERRAS 3.2/, strftime () JyikEHFRT years >= 1000,
(3) 45 strptime () FE—EMERAN, WHREH T I8 LN/ NE, sp 588 H 2k B /N E B .

4 f£ A datetime.strptime ('Feb 29', '$b $d') KFSEER, KN 1900 REHAE,
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4)
(&)

(6)

(7
®)

€))

8.2

Htime BHAFNZ, datetime BHAFEER.

Y5 strptime () A BEAN, $£ 5O 0HEZ 2NN LN FIRTE, S 2% C x
AR AT SRR ((HBAFE datetime 42 hsCBl, PRLE BT )

T RS, 2z and 52 U SRR 2 TR
T AR R T 5

$z utcoffset () &%y +HHMM [SS[.fEE£££] ] IR FEATE, Hd 5E M4 UTC 2=
W/ NBTERAS ) 2 DB A5 ER , MM 25 1 UTC B 22104 403410 2 (VS 24788, ss h4s
th UTC B ZE [ FPE 10 2 (7B P45 8, T E££E££ gh il UTC B ZE I fRb 4317 6 400
FREF . YT ZE N EEERPES £EEEEE A RFRaa me, 24 B 22 B4 Bl £EE£EF Al sS
EREA W . Fln, SR utcoffset () IR timedelta (hours=-3, minutes=-30),
N &z S P45 1 -0330",

e 3.7 iR B UTC I ZE AR G — AR i

1E 3.7 BOE W it 2z 1594 strptime () Jriklf, UTC ZE{ERIATER) . 7 AIRbZ [ ' 5
SrAF. BN, '+01:00:00" KPR —/NRTAYZEE. BEAh, $24E 120 WA T r+00: 00",

%2 {E strftime () H, IR tzname () iR [H] None M| $7 &P — A2 F5as; AEHABRE B
T sz SRR EME, R — AR

strptime () {WIEZHFEN $2
1. REGHLERBY IR B AT PAE time . tzname HATA{E
2. FEHRIAME UTC I GMT

AR VEAE A A AT FHRG{E ) TST, UTC Fl GMT, {HA[fEV%A EST. E¥5|% ValueError
FR TR E

TE 3.2 U M4k oz 5445 strptime () HER, R E—DERIBdatet ime X5, G5R
M tzinfo ¥ N—A -t imezone LM,

U5 strptime () JrE— RO, $0F 8w (N THE EBIUR TG () 19957

KT sU Al sw, sV AUHTHIE strptime () AR TR P8 & B LR ISO 4E43 (56) i3,
HEHR 56 Al &Y RAF AR .

M strptime () FFE R, BIRRHEEKI 5d, s, 81, 81, 3M, %S, %7, $U, 5W il 5V i
AR 5 sy AZORAAIRNE.

zoneinfo --- IANA I} [X % £

3.9 B fE.

zoneinfo FHUARYE PEP 615 [ A it BAEE AL T BRI X SE IR SCRE TANA B OB . 9 I ERIA %
H, zoneinfo SAERBERITE UL T RE AT X B WS RGEH IXEERA AT, %R ElB A
PyPI [ #LH tzdata 65— 540,

S
B

datetime $ifitt ime flldatetime 2881, ZoneInfo iRt N RIECE XS .

f tzdata i CPython 2.0 %3 44 DA L PyPT S fi it XA 5 — T 8.
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8.2.1 {ilill] 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 Haids

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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P T 5 A D
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.

2 PRI T ¥

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.

B

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="",
IGATIAC

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 R

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

et (] IR T 2T DAS DA N 7 2 s H IR S i iE X, RO TR E RIS
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,

A R X LS B R B A I A PR — M BB R, (FR X S E BT g AR A K
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

TR AOR

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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EAr 3

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.

8.2.4 wh¥%L

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.,

B SR BOTRESATIT R SCE, BB N R %A 2SR5 A RO X ST
R EBHUT RO ER AT,

AR XL I AT ORI SN AT e &0 75 X 1) P A0SR, T AR P I 24 fi )
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,
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to JESMAUR M T4 Hi B os . Pat hiike il isequence SMARTFAFER, ENLAHRZ LR
o R AR SRR AR MRS 5| K valueError,

8.25 A )Js

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 .
8.2.6 i LEL
exception zoneinfo.ZoneInfoNotFoundError

Y—AZoneInfo XGHIMIE t 1L R GE P HRAE 5 E MM RIS % X KeyError H—

T
exception zoneinfo.InvalidTZPathWarning

24 PYTHONTZPATH F 5 M e i o84, Bl an—AHI X AR I 5 | % o

8.3 calendar --- H M1 E%L

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)
Rk, BN E S icermonthdates () UK year 4F month ) H A, H
RFdatetime. date WA HAERTAGTTI N — P HIRIAR e EILHECE 40K
HIH)TCAH

itermonthdays3 (year, month)
B kR, ERANAE S itermonthdates () HUN year 4 month A HE, (H
AZdatetime.date JEHEMIRG . ERIFATEI—NHE, H, HAEARWITH.
3.7 Frh e

itermonthdays4 (year, month)
B kR, ERANAE S itermonthdates () 2N year 4 month A HE, (H
NZdatetime.date JEHIMIRE. ERAMWETE—DHE, H, HRAREEBILWEE
H T
3.7 Frhi e

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.

206

Chapter 8. %3t



The Python Library Reference, %1 3.9.13

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

. "J

FEEBMR, SIRNKELIR 7,

cssclass_noday

TAEH) CSS 24 EASHu RN H k4
3.7 HNEE.

cssclasses_weekday_ head

FATAREATH R A H A PR CSS K513k, BiAME S cssclasses M.
3.7 B HE.

cssclass_month_head

AUyt CSS 2% (B formatmonthname () ). BERHAMEN "month" .
3.7 Hrh I EE.

cssclass_month

FA-HW AR CSS 26 (i formatmonth () ffif). BRIMEA "month" .
3.7 B HE.

cssclass_year

FLAEMYAE Y CSS 26 (H formatyear () {#iH). BRIMEN "year" .
3.7 B gE.

cssclass_year_head

FEHR) - F3 CSS 2K (Hformatyear () fifl). ERAMEN "year"” .
3.7 Hih e

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.

R XN formatweekday () fil formatmonthname () Jy ¥ I 82 dang 24 | X1 £ 44 &
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
M FIE F I N Ron—Fh A rosdl. XEm—ARHAS RN 1 @ Eus, FrAerKEd
13 H month_name[0] & FHE.

calendar month abbr

B . EIE— AR50 REFE e, rAERRKEN 13

S
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 --- Z¢aSEPiimy

Source code: Lib/collections/__init__.py

ARSI TR E H AR A, PATRHL Python ARifE N A g dicte , 1ist, set, fltuple HRFAUESE.

namedtuple () | Bl AICH TR T KL

degque RpIE dist) (7 e, SCIL T AEP S ROd N (append) F13#LH; (pop)
ChainMap Ry (dict) BIEAR, FF2 G A 2] — LA B
Counter FHL AR, RO TSR R AT R E

OrderedbDict | TFHLAYF, A7 T AT INEY T
defaultdict | FHFR, BT AT ¥, AFasigi it — B

Userdict B TS, Tl T 7T R
UserList B 7170 %, i LI1% TR

UserString B TAATERR G, L T AT TR

Deprecated since version 3.3, will be removed in version 3.10: EVRF & 2540 % A X B8 F collections.abc i
Peo ATRREER A, EAFE Python 3.9 WU ik MBI A SR TE
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8.4.1 ChainMap X%

3.3 B HE.

—ANChainMap BN T HFZMWSHREREER R, XA M — BT B, Bl
BT IAMZ KR update () BRMRZ .

XA PAR TR AR M, FAEB LA I 5 LA ] -

class collections.ChainMap (*maps)

S

—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
—/NA]DASET L A 2 . XA R R RS — R R BN G — IR R I 4L . B
A ARG, PTABHE . 3R — WL

new_child (m=None)
R[E AW ChainMap 28, A& T —AHLSS (map), 5T BR Bl 224 10 S5 090 19 4P (map) .
AR m B8 E , BRSO ARG, e A WL m, aREE s, stk
—E L XFERYTE— d.new_child () WM %MT ChainMap ({}, *d.maps) . iX

NITER TR T LR 30, NS ARSI E .
TE 3.4 BUEHC BT m AT S

parents
JE MR 8] — AT ChainMap 3,8 B A W 24\ SE BB G, BR T 28 —A>. XA AT DATESE R T
kit 56— ANl o T F 3 S 2 (U E nested scopes 1 EAE A H #T ] nonlocal S . FII
WA DAL N RS super () « —>d.parents WEIHZEHT ChainMap (*d.maps[1:])

WE, —ChainMap () WEAUNT 2 i A5 FE Rl A R A E Y-

>>> 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']

1E 3.9 BOEW: S4ITXE | M 1= BB SCRE, MBI PEP 584,

MultiContext class £ Enthought CodeTools package 75 37 13 55 ISt R 156 131 .

Django Ht J T-HBitl (1) Context class J& H LWL 65, B8 BA BT SCHERR A B Rk, 25l
Fnew_child() F¥EMparents $E)E1E.

Nested Contexts recipe {12 A 85— AT BCH AWM HEA T 5 R HC A B i) 1B 191

—A> BT B2 Chainmap.
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ChainMap #i-1-f1 75

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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(22 B30
>>> 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 %%

— AT EE TR AR AT (T4 ten

>>> # 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] )
—/NCounter g—Adict T, MTHETRAXNSE. E—NEA, TREFIE (key) —
FEAEAH, ENTRTHEBOAE. TTEOT DURAE R, 4036 0 FIfidl. Counter R4 mgH A

155 1Y bags BY multisets .
JCEM—A> iterable T M HAL mapping (or counter) #J 44k, :

>>> ¢ = 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 Xf G A —AF ML O, WIS HWEEAEEMICTE, $aRE-—40, AL —

ANKeyError:

>>> ¢ = Counter(['eggs', 'ham'])
>>> c['bacon'] # count of a missing element is.
—Zero

0

BCE—NHECN 0 RS MR T LD IcR. ] del RMERE:

>>> c['sausage'] = 0 # counter entry with a zero count
>>> del c['sausage'] # del actually removes the entry
3.1 Hi e

T 3.7 R A dict BT, Counter YR TILHAHAMFINENEE. Counter W I TH 15
SR RESREFIUT o« R SIEH R A ORI FAT A U HEY , AR5 PHE HAEE AT H
I BRI HET .

Counter objects support additional methods beyond those available for all dictionaries:
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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 Bl e

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})

>>> —¢

Counter ({'b': 4})

3.3 BRI RE: BN T IO, ORI, B A R S

1EfR:

TR ERR N THRRBITRIER TR ST (2, /N0 ZERSEHRR el Hfh At o

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.

"
=

Bag class 7F Smalltalk .
Wikipedia £%# Multisets.
C++ multisets ZFE R T

AP EMEZ £ A& M, 2% Knuth, Donald. The Art of Computer Programming Volume II, Section 4.6.3,
Exercise 19 ,

S EREMEAGTREMETNAASAANNZ LA Z FHitertools.

combinations_with_replacement ()

map (Counter, combinations_with_replacement ('ABC', 2)) # —-—-> AA AB AC BB BC CC

8.4.3 deque X%

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 B HE.

count (x)

T deque FICEET x I
3.2 B RE.

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 B HE.

insert (i, x)

FEAVE (A X .
MR A2 FEA R deque HE K maxlen 1935, ¥i5| & —~IndexError,
3.5 Hr I Ee.

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 .
3.2 Fr I EE.

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 (A RT, QISR BA IRE R IEHE None o
3.1 B fE.

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'")

>>> for elem in d:

.. print (elem.upper())

G

H

I

>>> d.append('J")

>>> d.appendleft ('f")

>>> d

deque(['f', 'g', 'h', 'i', '3'])

>>> d.pop ()

ljl

>>> d.popleft ()

Ve

>>> list (d)

['g', 'h', 'i']

>>> d[0]

lgl

>>> d[-1]

lil

>>> list (reversed(d))

['i', 'h', 'g']

>>> 'h' in d

True

>>> d.extend('Jk1l")

>>> d

deque(['g', 'h', 'i', '3', 'k', '1l'])
>>> d.rotate (1)

>>> d

deque(['l', 'g', 'h', 'i', '3', 'k'])
>>> d.rotate(-1)

>>> d

deque(['g', 'h', 'i', '3', 'k', '1l'])
>>> deque (reversed(d))

deque(['l', 'k', '3', 'i', 'h', 'g'l)
>>> d.clear ()

>>> d.pop ()

Traceback (most recent call last):

File "<pyshell#6>",
d.pop ()

line 1,

S

make a new deque with three items
iterate over the deque's elements

add a new entry to the right side
add a new entry to the left side
show the representation of the deque
return and remove the rightmost item
return and remove the leftmost item
list the contents of the deque

peek at leftmost item

peek at rightmost item

list the contents of a deque in reverse

search the deque

add multiple elements at once

right rotation

left rotation

make a new deque in reverse order

empty the deque
cannot pop from an empty deque

in -toplevel-

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 ik

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 () FIERAE T Mo AR deque YR AR . B0, —~4lif) Python del d[n] SEEUAKI
F rotate () HEMEMEAICER

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 %

class collections.defaultdict (default_factory=None, /[, ])
R —NF R FIAIN SR . defaultdict gNEdict KTER. BER T NHEFHM
TS plAR R . HAmThae s di ce JSAMH A RIMATE I SCRY R 50 .

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.

1E 3.9 BOEEE: 38T & (1) S (1=) 1254F, MU PEP 584,

defaultdict #l1-

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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>>> sorted(d.items())
[¢ri'y, 4), ('m', 1), ('p'y, 2), ('s', 4)]

W ANFREEYGRFIN, BEERRI, Wdefault factory &M int () FFRAE—AHE%L 0 1R 2R
IME. G20 B PR E AN R

BREine () BJ2IRI 0, R HEBER AR RAEIL . — D SETRAN R G 7 22 T lambda sREL, W RARR
PAEfTERE CRAZ0):

>>> def constant_factory(value):

.. return lambda: value

>>> d = defaultdict (constant_factory('<missing>"))
>>> d.update (name="'John', action='ran')

>>> ! to % d

'John ran to <missing>'

WBdefault_factory Nset ffidefaultdict I T A7 set F£4

>>> 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 () W H/ICHN 1) %L

4 SCAIR TR ALE A 3, SRAURT B B SCR . BT AT A AR E e, i 1
AT ARBUERE ST, B R TMEHE T PARY.

collections.namedtuple (typename, field_names, *, rename=False, defaults=None, module=None)
BBl =TT T2, 28 typename o SXASFI M TAIEIETCHPXS, T AE B 44
HKARBUBMEAE, AR AT OB R G | FEIRIUE . FREBIRBA SO PR (RARMTEA)
TP HP) _repr__ () 77“‘&%, PA name=value X FH T ICH NEE .

field_names J&—8 [ ‘x’, *#B’J?ﬁ%f” Bo 75N field_names W] PAJe—NaEFAFHS
ik Eljh_vﬁj\ff—ﬂ?jn%?% I:l:ﬁ[l x y' BE "%, v

FEATA R Python ARIRAFER AT DAME R 7 Bed , B T FRIZIT R pIRLe. AR Rer 76, 407,
TRILARN, BEEHFHARENFESE NL, BIMAGERE X keyword AN class, for, return,
global, pass, B raise .

T rename NE., TR TFBRA S HEEREIIES. I ['abc', 'def', 'ghi', 'abc']
¥l ['abe', '_1', 'ghi', '_3'1, JHFRXHEE def AIERFEY abe .

defaults T DAk None i J2— M ERINE Witerable o N5~ BRIA IS0 251 B LAt 35 A RO 1) 33
B, defaults §EY N B AR S AR ('x, 'y, "z ] MIEGAE (1
) o A x AR E —ASHUE, vy BOME L, 2 BOAME 2 .

WA module (A7 7€ X, v G __module_ JEPE(EMBLIRE .
A TCH LB I, BT eI R, I H 5 N
BESCRAEFHRAE, PR 44 e 2RI 45— VLI typename B8 5 .
TE 3.1 JCE W 330 TR rename 1) 3 o

TE 3.6 HUHE T verbose Fll rename S50 AR IR # 4L 5 5~

YE 3.6 IUE L I T module Z%1 .

1E 3.7 WUH I #2581 verbose T 1 _source Jg@fk.

8.4. collections - Z¢ZSH PRI 219




The

Python Library Reference, %1 3.9.13

e 3.7 W WSINT defaults Z30H1 _field_defaults @,

>>>
>>>
>>>
>>>
33
>>>
>>>
(11,

>>>
33
>>>
Poin

# Basic example

Point = namedtuple('Point', ['x', 'y'])
p = Point (11, y=22) # instantiate with positional or keyword arguments
pl0] + pl1] # indexable like the plain tuple (11, 22)
X, Y =P # unpack like a regular tuple
X,y
22)
pP-X + p.y # fields also accessible by name
o) # readable __repr.___ with a name=value style

t(x=11, y=22)

i CAUCHA T {Ecsv sqlite3 BIBRIR ) LA

Empl
—pa

impo
for

impo
conn
curs
curs
for

oyeeRecord = namedtuple ('EmployeeRecord', 'name, age, title, department, .
ygrade')

rt csv
emp in map (EmployeeRecord._make, csv.reader (open("employees.csv", "rb"))):
print (emp.name, emp.title)

rt sqglite3

= sqglite3.connect ('/companydata')

or = conn.cursor ()

or.execute ('SELECT name, age, title, department, paygrade FROM employees')

emp in map (EmployeeRecord._make, cursor.fetchall()):
print (emp.name, emp.title)

B T AR OCAL Tk, A oCALE SR AN BUSN DT IA RIS & . S TR IR B b, iR RE
PATFRIZ T

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}

YE 3.1 lEM: Ik Bl—AOrderedDict iAEdict .

1E