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1.1 TN

o HSEL IR Unix? YRR, BEBREAR R HOE W AEET Unix REH . HBOFARIERAEAET A
PREMRERG .

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

o QIR 0] MR ] B 5 e 1K Kernel AR A A libe JOAS, IIPAN 2R (RO Z00 005 JE o 910 400 224 A
B YERE T B ME: Linux >= 3.17 B glibe >= 2.27 W32 % A B3R Linux 3.17 PA_FERASH glibe 2.27
PALHRAR

1.1.1 WebAssembly &

WebAssembly -4 wasm32-emscripten (Emscripten) f1 wasm32-wasi (WASI) 43 532 fL T POSIX API ¥
—A~F4E. WebAssembly 3247 B 1 BE 25 ERAL TV @A o F A 0 LRI SN S5 IR i 32 BR U AL o AR AR] {58
T H#R &, Mg, F5ebEAr#EfL I E IPC) 1Y Python ARif EALHERSCE AT, BliE HAE
M7 SEFH A Unix REE FORIE. SCHF VO, SCARSEAT Unix ALFRAH & 0 pR AL IR FE 22 32 [ . Emscripten
RAVFBLIER VO, JLAMLIER B o 1 cop () AL ZEN K 2SR L5 .

Python ¥E WebAssembly “F-& _E R4 E 54T MK T Emscripten-SDK 8 WASI-SDK it 4%, WASM iz £t (¥
Y5%%, NodelS, wasmtime) PA M Python i} AR . WebAssembly, Emscripten 1 WASI #5276 A Wrigi 4k # A
Friff s SR SGB (5 40 ) 45 ] B8 2 AR KRB S Hr

WTFEN Yids iz TR Python, A F1RJ DA% & Pyodide B PyScript, PyScript /27£ Pyodide 2 FH#EIY), J5#
7% G ]2 7E CPython 1 Emscripten 2 4471 . Pyodide L T X4 %5 #1%) JavaScript 1 DOM API [ [
3} JavaScript [{) XMLHt t pRequest Fl Fetch API L T 52 FR Y M & T fE .

o HERRAH G APT B R T sl R AR 2 AN . X B AE TR (Fork (), execve (), e
(waitpid()), Kik(ES (kill ()) B A X 5 HR APL, subprocess W] AR AIELF
BAHAEATEN

* socket BIHWT DA, (R & 2 IR (O HAT N STEHA -5 _EA—2L. 7E Emscripten |, BEHSHHIA
2Ry AEH ZE I H BRI JavaScript ACRSFI R 454 b 0% B T ok ACHHLE i WebSockets ) TCP;
%2 [ Emscripten Networking T f#i¥% . WASI snapshot preview 1 H fi73k B A U AR EREE.

o FEBE R BUR A PFATALATRAE 1Y 23 52 B0 1h 44 a0 1] B 2 i 11 11

o A RICHFRAAT . ST FIAL. SUPFITA RO 1) R 200 52 21 R A SCRpRE e384 . B, WASI
POV HA R S48 IR 58

4 Chapter 1. #}i
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M & E
A E L R
abs () enumerate () len () range ()
aiter() eval () 1list () repr ()
all() exec () locals () reversed()
anext () round ()
any () F M
ascii() filter () map () S

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

(0) super ()

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

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

iter() __import_ ()

abs (x)

B [l XHE . SROT AR BEL P RREUEMTSEI T __abs_ () YRR, WRSEGR A

SR, R [ AL

aiter (async_iterable)

iR [8lasynchronous iterable Wjasynchronous iterator . M4 F A x.__aiter_ ().

HE: Hicer() AR, aiter () WAMNSEIIIA .

Added in version 3.10.

all (iterable)

2R iterable (TR LRI (BOTERXIG N 2S) WRIE True o 54T

def all (iterable):

for element in iterable:

&)
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(B LE10)
if not element:
return False
return True

awaitable anext (async_iterator)

awaitable anext (async_iterator, default)
Wk A await JRISHF, M Easynchronous iterator R[] —Eaibi, FEAC5EEE LR [A] default
XRWNERE next () BB, E0T:
V& async_iterator 1) __anext__ () J73%, R[H—Aawaitable, 2535k BT —ME. ZHE
default , WFEER SE R G R A B AE, BN ESMA StopAsyncIteration,
Added in version 3.10.

any (iterable)
W iterable W AT—JCE NEMMIRWE] True, QRATERITSGHZS, RE] False., M1

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

ascii (object)

Hrepr () KL, RIE-—MIEXRAHTEHZREXNFAFE, E2MH \x. \ufl\U Xfrepr ()
R FAFER R ASCH 4t i A7 E 776 Lo ARl 4 53 A1 Python 2 [ repr () 3R [ml 45 FAHLL .
bin (x)
B — IR A H 27007 B —ZERECE TR . 4R — AR RY Python Kk, WIAR x A —4
Python int %4, MEUHE R Bl — BN __index_ () Fik. T84
>>> bin (3)
'Obl11"

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

A B RATS “0b”, ATRAR AR PR 5

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

>>> f'{14:4b}', £'{14:b}"'

('0b1110', '1110")

FW format () FEHEZAF B

class bool (x=False)
BM/RME, B True 5f False Wi Z—. x X¢MERIARIER A AL X L2 SRFEHe . Aok x HR(EEE
AW, WERE False; FEHAMMELT, FFRME True. bool Kidint TR (S W F EA - int,
float, complex), ERNREREREETHK . BHA False Ml True HASEH] (S04 R KA - bool).
TE 3.7 JRAR KA AR T x BE R BEVE M B S50

breakpoint (*args, **kws)
MR E AR S A A . Bk, Bl sys.breakpointhook () , HEEALH args Fi
kws » BRIAEILT, sys.breakpointhook () JHpdb.set_trace () BEASE .. IEXFIFN
T, B4k AER R, H SRS R T Apdd Hig AR A RED AR RN Al #E A JH . (Hi2,
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sys.breakpointhook () W ABCE N HA— L B H i breakpoint () BB, PASRIF#EALRAE
R ES. W sys. breakpointhook () AR, XRS5 K RuntimeError,

TEBIANEOL Y, breakpoint () WA AW (] PYTHONBREAKPOINT MM E R NAZ . S Hsys.
breakpointhook () T fRIEAMATE.

L EX AR sy s . breakpointhook () S,
gl k—~F it = builtins.breakpoint FPfHS%L breakpointhook,
Added in version 3.7.

class bytearray (source=b")

class bytearray (source, encoding)

class bytearray (source, encoding, errors)
IR —ASHT Y bytes 4. bytearray Fg— AT, WETLHY 0 <=x <256 HHEE. EA T
AR PN H W ik, W 2720 27 jdtie s A bytes RBPIRERDITIE, S Wbytes 4o
bytearray 31

IS source W] DA A A 7 ORA I AL B4 -

o WERZE—A string, RS HHEME encoding ZHL (errors ZHAYZ W BEN) 5 bytearray () £{fi
Hstr.encode () J5E3eNs string F575 fi bytes.

o WERE—A> integer, AR/ IZECARIEAL, FHA null “F95 I 78
o WA IEIE G XEE LIRS, AR B b DR T R I A 7 1 5 .
o WERZ—> iterable W XS, ERITRMIEELIZ 0 <= x < 256 IEEL, BEXWIFE
IR N ZS
WRBA LS, WA/ R 0 15 .
W=t 5 X R -~ bytes, bytearray, memoryview Fllbytearray *f %,
class bytes (source=b")
class bytes (source, encoding)

class bytes (source, encoding, errors)

R —ANHH) “bytes” MR, Kig—MNAFAZRFI], WEHEREN 0 <= x < 256 KL bytes
sebytearray WA RA——H A RN BCE PSR A, SCRFIRERI RG] YT #R1E.

I, MRS Mbytearray () HlE.
FATSGIE T VA F AR, 2 strings.
=3t 7 5) £ - bytes, bytearray, memoryview, bytes 3} %. FMbytes %= bytearray ¥:1F .

callable (object)

W2 object ZHE I AINLR[E] True, HWIRE False, QIRIRE True, JEMTIATRERN, HANR
Rl False, WM object 5 EANS M. WHERISEFIHA (M IRFR B —DHHSLpl) ;s sk
LHIFTEHIEA __call__ () HENWERE TR m .

Added in version 3.2: JX K& —IF4ATE Python 3.0 $4#% K% T, {H7E Python 3.2 B E N .

chr (i)
SB[ Unicode B R § 19 FAFINTAFIMER . I, chr (97) SEBFHRH 'at, chr(3364) JEH
FAFH et Xord () HIREL

LS AL REIE 05 1,114,111 (16 i %75 /& Ox10FFFF), QIR i g X ANEE , filik valueError
EL 4
JT o

8 Chapter 2. HEF#



The Python Library Reference, A {Tha% 3.12.3

@classmethod
A EER I .
K EREE—DSEO R, GO BB NG E ISR BRI — 20, He
FHIA T %

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

@classmethod XFEMITER PR N KAL) decorator -- 1E152: 5] function

KO ERI U AT ATEZE EtfAT (BN C. £ () WA ATESEBI AT (Blan c () . £ O). HATJEIELASMT
KEGI 22N . WRE T FAERITERIREE A, WRRIRAE N ZSWIENRE 1S
LN

EI¥ES C+t 5 Java PIES T EAR . WRRTFREGE, WSRA T staticmethod (). H R
EHEMEZEE, E5H types.

TE 3.9 WUA KA AR TR 805 IAE AT DAL LA 4% 34 25 Bl filproperty () o

FE 310 A AR K IR T R g (__module_ . _ name_ ., _ qualname_ .
_ doc__ fl__annotations_ ), FHIE—IHH __wrapped_ JEE.

TE 3.1 A KA AR B 2507 R FEAT DALk Hofhdescriprors Bl o roperty () o

compile (source, filename, mode, flags=0, dont_inherit=False, optimize=-1)
F source Jri ARSI AST X5 . RRASXFT SR AT PAexec () Beval () 4T, source T AR HLAY F14F
B OFATTEATE, B AST MR, Zast B SCRY T AN i ] AST %42,
flename 52 B ARG BIISCPE4 ANSRACTS A A SCHE I, TTDAFE AL BRAOM (£
WA " <string>').
mode L Z:45 58 T ik AL IIEE . AR source RIER]FH, DA 'exec'; AR —RKE
A, WPAZ Teval'; WURRAANZHAIER, TTPAR "single'. (FEmJG—MELL T, WRFHENX
PATEE R A None K PATHIH K .)
AL flags T dont_inherit T 150 2 S SA-25 55 35 22 57 DR 4 AP future Btk ISP
HORAREE (A E) WIS compi 1o () Ry IEIHIR MR . MRLA I T flags 5
T4 8 dont_inherit (s 9%) W 24 oA ISR 01065 2 SME 2 BAMI flags SR
SE MR Gk A e U future T50) . Q2R dont_inherit JyARTHEEL, WA flags 240 - HNEIAUAS Y LR
(future 4P I AR 16 TT) 2210 200
RV future LA BORFROFARINN . HORFLIT UL — 24 OR SRARWIZ AT, JHIH
S future FFPEPFARAG ORI AT future BB Feature Siflificompiler flag JRHk#
Bl it BT ATDAEast BB A A PyCE_ HIANAT.
optimize SLZ G E GG BRIME — 1 5 MR —o SeIUAH [ 1 DAk 20 . N9k
0 (BAMA: _debug_ NE). 1 (WrE#MER, __debug_ HR) B2 (CORYFREBPIMER).
LS 45 R TR A, MR K syncaxmrror S WIRET L null T, £
K ValueError 5% .
USRS AT Python fURBHY AST 7, ii§Zfast . parse ().
Bl K —NF i+ F 1 compile iS4 source, filename,

#ik: JE 'single' B( 'eval' M GIFZATID FATHNS, MALHAE D MITRFL R, X
i code BEHH A GG ITE I 5E 1k -
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B e ROEKECE RS A TAF R g AST XF4H), Python A% A W HE[H Jy Python AST
Gt A T A A EE IR A 1 7 52

TE 3.2 WA A EAZ T Windows il Mac (A TAFS FTE A . T HAE ' exec BIUN B AR FEARAT
PR T o N T optimize %% .

TE 3.5 WA K AEAS T 2 il source AL null FFH5 TR iR TypeError J .
Added in version 3.8: ast .PyCF_ALLOW_TOP_LEVEL_AWAIT PU{E W YETEAR & A LLB IS 55 2 9%
await, async for fl async with 7,

class complex (real=0, imag=0)

class complex (string)

RIHE N real + imag*1j WEL, SCRFPATHR BTN RL. IR — MBS R T, WEB®
FEA—AZH, T BRI B =S . B DRSS AR AT . PRSI
LR (RAEE) o WEREIET imag, WIEOAMENZ, MiERHBKBint Fifloat —kEdE
FrB . AR S SR, iR E 05,

X F—~3-18 Python X4 x, complex (x) &I x.__complex__ (). WIHR __complex__ () &
SESREELE R _ float_ (). W __float_ () REXWKFELGEE __index_ ().

U YRS, FAFERTE + B - BB RER 2544 . Bl complex ("1+23") BAE
), {H complex ('l + 23') &fihikvalueError FH.

HFEA —int, float, complex FiiR T E AL,
TE 3.6 WA A A=A o fnT DA R Rl R AC A5 SC R B i A T4 4
1E 3.8 WA K AEAS T AR complex_ () Ml __float__ () ¥REXMEESE __index_ ().

delattr (object, name)

Kigsetattr () FHHREE. HSER— DR — DT/ ROt 2 g8 R
HFRe ZREL MR 2 ) JEM:, WERX R VXIS, B0, delattr(x, 'foobar') Sy
F del x.foobar. name NERIIE Python #iHAF (B W setattr()).

class dict (**kwarg)

class dict (mapping, **kwarg)

class dict (iterable, **kwarg)
BIE— Y. dict WRE—DFME. SWdict Mk LT - dier T XA,
HAibA KA HSWNEW1ist, set Mltuple 2, PAMcollections B,

dir ()

dir (object)

ﬂl}i‘&ﬁi@, VU308 o 24 Wi A A P Y A PRS0 R . RS, B Lo waR MR S A A
H) .

WX RHE — N2 _dir_ () WO, Wz 88 OF bRk ] il @ 1 2 s 51 36 . X 7
YFSEI B % X This allows objects that implement a custom ___getattr__ () 8{ _ getattribute__ ()
ERBIRT R BN Efldir () RGBT

WER R AR dir (), ZRESRENNGRITE L dict  JRHEFHIRN S UL
B GERPIRA—E RN, HHEAMREAHENN __getattr__ () RHEFRERZAHERIT .

BRINR dir () HLRIREA BRI GAT AR, B AR ] o A 2 i 4 p AR B
o QRIS GRRIBR G, WHN Rt SR SR 4 AR -
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o AURXTGURRMEEXTS, WARUEENRBIEATR, H Hid AR T 2L w .
o B, FIRBAEMRIBIEATR, ERREMEATR, I HBHER MR A B2 E .
AR [ B Fe s R . 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):
return ['area', 'perimeter', 'location']

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

.

ik Wohdir () FEREN THEFELEAXREH, Irole SR TSGR 4 FEE, A
SR PRIE G R B AR M el — 2k, BB T MWl REEEAS R A 2 (Bl oA . filan, 4S8
Z5Hf, metaclass [ JE A G S FELERA £ .

divmod (a, b)
PAPHAS (AESEE0) B MBS E0, TEVERBRERT, REIRTAREL. SEIEBCMRA AL, WG
FIEARZEAFN . X TREEON S, 455985 (a // b, a % b) M. MTIRAENESH (9, a
$ b), H¥ g#H N math.floor(a / b), HAEEHE/N L. EEMERLT, a * b + a % b#H
EFEHEEa, W a & bIEF, WERFFSH b MR, HH 0 <= abs(a % b) < abs(b),

enumerate (iterable, start=0)

Rl —AKLBEN G2 o iterable WO E—ANFH, Siterator, s HA L FFERANS . enumerate () HRIH
FIERES__next_ () FHERE—NICH, RS — A (K sare FF4G, Bk 0) i@t
AR iterable HAFHIME .

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

>>> list (enumerate (seasons))

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

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

(

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

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

eval (expression, globals=None, locals=None)

B

» expression (str | code object) -- —4> Python k=,
» globals (dict | None) -- & JRfii4 =58 (BRIAE: None).

11
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» locals (mapping | None) -- Jajiffin 44 2516 (BRIA{H: None).
A
The result of the evaluated expression.

Raises
Syntax errors are reported as exceptions.

FIKAMNT S EL expression T4 Python Fh AR (MR LR —DMH1R), R globals
Tl locals 7 HLAE A 4 SRR R 4 25 18] . WSRAFAE globals “F Ui, FF H A __builtins_ HMH,
WAERRT expression Z Tl x40 A LA F47H3 N SELAXT N BB bui 1 ¢ ins BT SIS A (ER T, XA
SR ATEXE globals te4ieval () Z Al i A A/RECR __builtins_ RG] al Lg0AT
AT DA VR LE A B AR . AR locals “7 AT W E BRI globals 7M. HSR A5 SR B2 I
MR EE R eval () BRI globals Fl locals KAATHRIRA . TR, eval() JTLHEF AL T
[k 2 A5 AR RS D -

vk

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

R BGA ] TR EEAARISXTR (ANt compile () RIS ) . XiHE ARRMRIEXTS, ik
— TR T . AR RE WS BN mode 1) "exec' HEAT T 4%, Maeval () MREERFH

None,

PRt exec () RBECFABMMNISIAT. globals () fllocals () BB MR B 24 Bl A4 R AR H
F, AL eval () Bexec () [HiH.

UREE I IRER R A FATHR  IR AL H S 1 2 MR A1 B 5z -
FHMAZ fast . literal eval (), BRI ALZEPITIAE SCFRIFRIEX T
Bl E&—A % it E 4 exec FHT B4 code_object.

exec (object, globals=None, locals=None, /, *, closure=None)

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.

TERIEAT ARG O, QRS TRk sr, RIS RHE T 24 mifE b . s AR AIE T globals, D75
TS (MR FHI) T2, F TR E R SRR WERRAL T globals 1l locals
W23 B T4 R B R AR . locals W] DARAT B P LML X 42 . 04T, FEREERZL S, globals F11
locals S [f]—A~F L, AR exec FRAFFH AL HIXTGAE R globals Fl locals, ARTSIA TS5 ik A 21 5
AR L —F.

MR globals FHAALE _ builtins_ B{E, WERFHIZER AT N Ebui 1tins FRHFHAYF]H .
I, FER AT RIS L8 G exec () Z A1, WPAELTRF A O __builtins_ FFHIEH A F globals H13k
s AT DA FE IR L phy 2 ARG

closure ZHUH € — ML - Ry cellvar Y TC4 . EAUE object 22— M5 A A8 & A AU X
AR o ZTTHRK AU RBSAFZFTT h2 B B 58—

FIE—AF i+ exec M4 code_object.
VAR S U2 Unix KU IOT AT . SRS, 5B RSB TRE R BB e Windows 5 Mac JURRAOBTTH
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i WEglobals () Mlocals () ERES H IR B2 HI K4 R A A 7 8L, PRI W] DARFE AT 5 3
Yhexec () B AR =S,

#51:  The default locals act as described for function 1ocals () below: modifications to the default locals
dictionary should not be attempted. Pass an explicit locals dictionary if you need to see effects of the code on locals
after function exec () returns.

TE 301 AR B AEAR T IR T closure 244

filter (function, iterable)
i iterable % function JR [P EAE R TCE M1 — LR AR . iterable W[ DLE— 75, — D LFERERZ
N ERE . WER function fy None, W AR5 AL, Wh@Ul, iterable sy BA RIE
W TCR AR L I o

EWE, filter (function, iterable) YT — A E#EFIA, Y4 function A2 None FH}
&5 (item for item in iterable if function (item)) ; function & None HJBMERN (item
for item in iterable if item) .

W Zfitertools. filterfalse () 3 {0 iterable B function IR [FMBRAE IR TCE RIFD 75 RS
class float (x=0.0)

IR A BT B ER x AR BT R B

WHRIZSEGE DA, WEN Y& — T3 HES, i e DA — S, il AP

AN ARSI DA v+ B = e FRS R AR ER A . %S EGA R AR — MR

NaN (not-a-number) 5 1F £ Jo55 K FAFER . RV, AR SRS Z G, AT

FFE AT VAR £loatvalue F=AE RN

sign = ngmopomen

infinity = "Infinity" | "inf"

nan = "nan"

digit = <a Unicode decimal digit, i.e. characters in Unicode general category Nc
digitpart = digit (["_"] digit)™*

number = [digitpart] "." digitpart | digitpart ["."]

exponent = ("e"™ | "E") ["+" | "-"] digitpart

floatnumber = number [exponent]

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

KNG RTCEN, FIEZEHIY, “inf”, "Inf, "INFINITY” FI"iNFINity” #2 1F J555 45 2 10 576
L.

73—, AR SES R RO R, R [ BAG AR (1 Python ¥ fURS BEEIEI ) (72 midi.
SSCBAE Python P SRS RESL 41, W& fih&k overflowError,

X F—ANEE Python X4 x, float (x) £FHH x.__float__ (). HIH __float__ () HKE X
PR E _ index_ ().

WRBAES, WiklE 0.0 .

AN

>>> float ('+1.23")

1.23

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

&)

13
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(#z E70)
-12345.0
>>> float ('1e-003")
0.001
>>> float ('+1E6")
1000000.0
>>> float ('-Infinity'")
—-inf

L

B F RKA - int, float, complex ik T ¥ FRA,

TE 3.6 AR K AR AR T 85m] DA ] Sl ke AU SO B B B T 43 4

T 3.7 WA K AR AR R x IR KRR N L B S

16 3.8 MRAKAEARTE: IR _ float_ () KEXNWEERE _ index_ ().

format (value, format_spec=")
FF value 55450 “kAbIE" MBS, #&XH format_spec #4745 o format_spec W) fERE 7 LT value
SR IEL; ABRZHON E I BUE - Fbr e s B A XA 1RIE 2
BRI format_spec 22— NS5, BHlEAE S str (value) MRIMEER .
%} format (value, format_spec) W ] &% 5 & type(value)._ format__ (value,
format_spec) , XEAEEREN _ format_ () LML L F M iR vEE RE B object
I H. format_spec N A7, SE AR format_spec SR FHEA N FIFER NS5 K TypeError 54 .
TE 3.4 A K AEASTE: XY format_spec NS FRFEN, object () .__format_ (format_spec) &
b TypeError,

class frozenset (iterable=set())

REl—ANH frozenset $4, B FRESE iterable PG, frozenset B2—PHNEMRI. F
F BRI CRY, & frozenset flEA £ - set, frozenset .

HS RN set, 1ist, tuple fildict 3§, PAMcollections fiHsk THREBHARE.

getattr (object, name)
getattr (object, name, default)

object R E LRI JEIERIE . name AR FAFE . WERIZFAFH AR HE— B2 FK, g5k
FhizJEErE. BN, getattr(x, 'foobar') [T x.foobar. WIHRFEEAIRIEEANIELE,
NN FIREL T defaul: MR E1ZE, SNKE| kAttributeError, name Aibhig—> Python FriR4F (S
Wl setattr()).

%k BT ARG RALERFER, FHILLFFIESRAEE (A FRIZIT R EN) 4
A getattr () SRBEUE

globals ()
IR O] S Y B A 44 A (R A . X T RR A AR, OB AR ORI, Jo e R AR B
B FHER RIS

hasattr (object, name)
ZES R PR DR WRFA R RN ELEZ —rAFR, WaRE True, 750 [0H]
False. (MIhfERE TV getattr (object, name) HREGHAttributeError B KL
i)

hash (object)

REZX R A (MR ARG MR BT AR ITRN R R 7 S -
MR/ NP A2E A M R R A (. (R AT2EA0R T, 41 A L.0).
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ik XMTHAAE X _hash__ () BEMXNR, §HdEEhash () MRPEE EHLHFHREWNR FI{E.

help ()

help (request)
RSN ERR I RG (R B ) . WREA LS, RS G B m sl B
RS WRESE T, WERS . 5. 25, 7. REFEO B R % T, IF
RS G FATEREME R . RS MRS, WA U2 2R F B it .

R, ARAERM help () i, AARRBIIESIIRPAAERAL (/), WEWERILZ MR S8 6
M ES. FERIESH A R MRCEE S FAQ & H .

ZRBGET 51t e B AR P E w2 2510
1 3.4 WA KA. pydoc Flinspect (AR BEAASRIE FI XTS5 %44 (5 B i A T Fl—3L.
hex (x)

FPRBULBON T ATS00x” BT I/ING N BERIAU A7 o AR x A2~ Python int XF5, WIELI
TE SCGR Al — AR __index_ () k. N2 2Bl

>>> hex (255)
'Oxff!

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

R B BB R G SN R UE P AT, H A TE “0x” BIZE, T DAGE AT Ik

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

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

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

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

('oxff', '"ff', 'FF')

FW format () KEHEZAE R
FiES R int () FFTSHERIEAF RN DA 16 S HEE B EL

Frik: WERZGRBGE B0 TR AR, W float . hex () Triks

id (object)
REIRGE BRIRME” . (AR REEL, TR SR B A i R AR @ ME— HAEE R . A Eardiion
HEIRATREAMFRd () {E.
CPython SCHLAN i+ X SERRAE WA AYHBIE .
gl k—#FitFE M builtins.id, PSS id.
input ()
input (prompt)

WERAFAE prompt 522, WIKFHHAGRER Y, REANFHRATRF . TR, ZRBUN A BER—1T,
FEHFAR A (B TARBEREATAT) R . 243R%] EOF i, Wk EorError, Hi:

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

"Monty Python's Flying Circus"
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WM T readline B, input () R EARIE Z04 7948 A1 7 S0 0k RE .
gl hk—A %1t EHF builtins. input iS4 prompt .

TEWIIERS A Z )55 &—A~% it F 1 builtins. input/result FffargsR.,

class int (x=0)

class int (x, base=10)
1R A — AN TR B AT ER x A RO 4, BB TER 45 SRR ] 0 AnsRk x @ LT __int__ (),
M int (x) KRl x.__int_ (). WERxEXT __index_ (), WPRFRM x.__index_ (). MR
x EXT __trunc__ (), MPFHRM x._ trunc_ (). XFFFAEL X AR .

WA x AN MEFBE R E T base, W) x Whiiizg— R PA base NI BRI FAFH . bytes
s bytearray Sfl. FAFERRIEEBEM _EOTIER + 8¢ - (R EREA ), WARISME, A
25K, A B 2 [ B T Rk .
—APA n S EEIWBECE AR A 2N, BB R A 0 B n-1 JE N AME. 0--9 BIME P RARAE:
fA] Unicode +#EHI¥A KR . 10--35 (ERT A a 3| z (80 A 3| 2) KRR . BRINAY base 4y 10, FuiF
EECH O 1 2--36. T R4 2, -8 Hl -16 RULFFTHR B THIA BENN L AT 01/0B, 00/00 B 0x/0X Hj
2, GBS P R AR . XTI 0 R UL, FERFERALAE MRS b R I E R 2
FfRiE, BISCBRpEECH TR e N 2, 8, 10 5 16, EEh 0 RS2 BI SAYE: int (1010, 0)
BRI, W int (*010") Al int (1010, 8) MEARN.
HRARAE ES 4 F £ 2 - int, float, complex
TE 3.4 WA B AHEAS T AR base RNJgint [SEH, {H base 344 base.__index__ Jyik, WIETHHZ
T ERARBGHERIE . PARTAIR A ] base. __int__ [fiiAv /& base.__index_ .
TE 3.6 JRAS A A AR B G mT DA R SR AR RS S R B itk A 1404
TE 3.7 WA R AEAS T x e HRBVE A B S8
TE 38 AR KA 0 __int_ () K@ XWEEEE _ index_ ().
TE 301 ARG A : 4G4 trunc_ () ML EHFT.
TE 301 AR KA AE E: int PR A AR A B R TE 20T 2 21 BR 1 DA Bhakt fe fE 48 il 55 eshe . 240%F
— AR x BN i nt BUE S A Dnt BN AR B ERE R R EIN &5 K valueError.
BT A BRI .

isinstance (object, classinfo)
2R object ZH& classinfo ZHH S0, B35 2 (B [RIEE0E 20 FREGSEFINERE] True. AR
object TN B2 B RTINS, MEAZ R B IR False., W classinfo & TINS5 45 U T4 (52
P At 2R T A VA AR B B R 2 AN A union 7 WIS object 2 I AT — 2 B4 1 S48 p 6 2
iRH True, QN classinfo N —ARBI S RA T KB oTdl, W51k TypeError 3, MR
HIAIRSEAE B AT I AT AR 2 R TE R85 | & TypeError.
TE 3.10 A K AASTE: classinfo ] DAE—{~union k7,

issubclass (class, classinfo)
W class 2 classinfo BF38 (H#E. AEEEUE ), WERE] True., KGN E T2, classinfo ]
NG e (BT, HABIXEERIICH) 8Runion £, XIFANR class &2 classinfo AT £ H 1
T, WERE] True o AR HABTE A XML TypeError .
TE 3.10 fRAS K A AR ¥ classinfo 7] DASE—~union 227,

iter (object)
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iter (object, sentinel)

R [\ —Aiterator 35 AR EALEE NS, WE-DSEWMBERSERKWAFE. WREE
EASH, object M\@ﬁ%#"i‘i%lwmbl@ P CE __iter__ () R IZTEXS, siH Um 2
J?ﬁ']’riw( (F _getitem__ () FEHFMEHM O ﬁﬁﬁlﬁ’ﬂ%&%ﬂli}%ﬁ()o WHRE A SR e i, W45
K TypeError, R4 H T*N*/\%éﬁ( sentinel , W object Whiis&— AP XTGE . FEXFEOL T A2
FE AR E SRR L nexe_ () 7’7{27 ﬂ?%ﬁiﬂlﬂﬂﬁ object; NSRBI PMESET sentinel, W)
5|k StopIteration, FHMRHRENZIAE.

RGBSR E LD,

Waiter () WH AWMV Z — S WHBGEEES . B0, A k6 2E SO0 A s E 9852
e, B2 E RS AR R

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)
BRI (TTEAM) . 5B TOAEFS] (4 string. bytes. tuple. list 2§ range %) siffr (i
dictionary. set BY frozen set £¢).

CPython <2 Bl 41 ¥i: len X} F K Fsys.maxsize B K JE Ulrange (2 ** 100) 4£x 5|
ZiOverflowErroro
class 1list

class list (iterable)
BRI AREL, 1ist 5P bRg—Mn AR P g 2Ra8L, RS2 & fUT-2) £ A2 - list, wple, range.
locals ()

Update and return a dictionary representing the current local symbol table. Free variables are returned by
locals () whenitis called in function blocks, but not in class blocks. Note that at the module level, Iocals ()
and globals () are the same dictionary.

$41:: The contents of this dictionary should not be modified; changes may not affect the values of local and free
variables used by the interpreter.

map (function, iterable, *iterables)

IR —AHG function T iterable W&E—i, H 7= LG ENARR . ARAZ A T HIIMY iterables 2
¥, W function . Jé@ﬁ%xﬁ‘ﬁl_‘l/\éﬁléﬁﬁﬁﬁ%ﬁﬂﬂ TR A AT BT G AT IR 5. 4 24 7]
EAXTRE;, A T E AT R FE A E AR ST TR A CE S BT,
S Hitertools.starmap ().

max (iterable, *, key=None)

max (iterable, *, default, key=None)

max (argl, arg2, *args, key=None)
SAEEIBeSAWOE 559N P E‘Z%ﬁ@ﬂﬁ’l‘&%i*ﬁﬁjﬁﬁﬂﬁ
MR B E T — MBS, B AR ESierable, JRPIATEAXS R P ERRICE WRFRAE T A
KMPA BRI ESEL, WER BRI E S EL

AWM R BE A KRR TR S o key ESHEHNT BB, Wfesi1ist . sore () (Y. default 55
S IR GO ZS R R R MR AR GO 2, I HBCA S default , WKk valueError,
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WERE Z A KICE, WA R [ 55— 4R B . X AR EHE P T H A4 sorted (iterable,
key=keyfunc, reverse=True) [0] Ml heapg.nlargest (1, iterable, key=keyfunc) {4

Fr—2
e 3.4 WA Z AT M9 T default (R RETES
e 3.8 JUA A LA H: key WPASH None,

class memoryview (object)
R 25 E LSRN X5, A XRIEAER, WS A 501

min (iterable, *, key=None)

min (iterable, *, default, key=None)

min (argl, arg2, *args, key=None)
R E AR i/ M TCER BRI AN B PA B S S RN
IR HR B T — I E S, B diierable, R RIATIAAS R B/ NICER . WERIRBE TR KA
ERACE SR, W Bl MO E S
AT GE N KBTS . key LSIREHNTREUNISEL, 4y 1ist . sort () . default 5%
S YA AR N 2SR I MR AR AT IR G 2, IF BB 4 default , W&k valueError,
WA Z M E/NIeE, MR ECRE R B — AR EN 0 o XA E HE P LA sorted (iterable,
key=keyfunc) [0] fil heapg.nsmallest (1, iterable, key=keyfunc) {£#F—2.
TE 3.4 A KRS W'Y default (LR KBETTES .
TE 3.8 A K HASTE: key W] PAH None.,

next (iterator)

next (iterator, default)
WP Hiterator H)__next_ () JFEIRBF—IoR. WPREAEGHFET, RIS E R default, 02
WA BINENfh k% stopTteration,

class object
R —DAHRAER I R . object RFMHARNEI. EHA A Python LB A 1) k. A
BB Z AL S

il hTobject WA __dict_, WILTCIRAHEREMIERSG object HISLH,

oct (x)
PR AT TSR 700" 1 /\HBERIEL AT 5 o 5042 — > AE R Python £33 . WK x RJ&—)> Python
int X5, WELAE SGRIF—NEE __index__ () Jrik. Bl

p
>>> oct (8)

'0010"
>>> oct (-56)
'-0070"

.

RO R\ R AT R “00” HIZR, WRANR 5k

-

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

("0012', '12')

>>> format (10, '#o0'), format (10, 'o')
('0o012", '12")

>>> f'{10:40}', £'{10:0}'

("Ool1l2', "12")

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

FTIT file FR DI B 1 file object s WNARZICAFARERATIT, WG Kk OSError, 1ifZ Y wt-files FRELUIL PR
B2 Hkos il

file j&— A path-like object, FTRIFEATITHISCAFRIBEAR  (LE0F AR BCE DU 2 il TAE H SRABAR) , B
] DA EESRE SO B A BB B SO HAAT o (UIREY A2 SCIFHIRAT, W243R Rl /O X5 X 1]
WEha KM, BRI closefd ¥l False o)

mode ;22— MFEIHSCAFT B IR EAF R . BERACH "o FR AR HoAth i WA
FARGAW "w' G CAAFENR HE ), om0 "<, UAEFERBMEAR 'a' (fE X
2 Unix 24 L, XEWELIL Yk S E A 5 ABAEARHE IR SR R) . 7 AR
T, WERAKIEE encoding W {8 F 1) i A& R T HAK -5 locale.getencoding () &9
FH DASRECA w5 KA gm A% =X ORI ORI 5 A D G =7 =1 85 3 o ) — kil = BN Z
encoding. ) 7] I AIEEA:

il

r' EHC (BRIA)

w' B, St

x' HEEMEAE, AR SO EAE I R
b \l

¢

I SERTEA, MRS AR BB
bR

"t SCRBE (BRIA)

TP TER (BEREEA)

BN o (TSSO TR, 5 e W30 "we Bl twb ' BECRHT IR SIS A
Fo MM e+t F N+t BRI SUHEATEZE A

IEAIFE R R BN R, Python X3 —HEHIFN A /O, PAZBERIBIT IR S (045 mode ZH1HY
o' ) REIYNE A bytes WE, ANIFATATIRED . TEXCABRAT CBRIMEIL T, S35 mode Z4h
@é‘;ﬁt'ﬁ) i, SCPFNASRIEg st e, EEEMTEER encoding (ARLE) B M5 BIARIHY
ERETIR) AT

#ik: Python Rl F IR B IE RYEHY SCA SCIFARA: A AL BEASH Python A 52, BILS T4 T
5.

buffering J&— AT HEFEEL, T IREZ R, £A 0 R E (UFE _EHEF i), %
A LREEIT G (AN B AR ), A ABE > 1 R FIR e R/ EGE v X 7
AR FERGX RS E G Xy R/ Nid T ik 2o i) VO, B Text I0Wrapper (] mode="xr+"
TP SCHR) 2 75 —FhZnh . 245 TextIOWrapper G, BB HNio. Text IONrapper.
reconfigure () {fiffl write_through bR, 4% EHH buffering Z500F, BRI S SR I& 3 0] 40
T

o T SCPE AR RN B TR o s G X BRI e R 2R 2R IR A B
KN HMBE io. DEFAULT _BUFFER_SIZE. TENE RS L, Goh XK B 4096 5
8192 =77,

o “BEHRA A (isatty () & True BSCHF) MEMATSE M HASCARSCAHE R FiASems
3 s 751 B

encoding & 11 T A B T4 SCPFR A% XA BR e X024 HU SCARETR (8 o BRI R S b s AR T
H{EF-5 (Bl locale. getencoding () PFriR[EIMME), (HIi2{LfT Python SLRfrext encoding ¥l LA (H
o WZ i codecs BHREUZ LR Hif 12
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errors Je—PREHIFAFERSHL, T4 E AT AL PG A MIREAD B3 - XA BEAE bR B . AT
PAGE A R bR R A B (FUESS R A2 5 % ), Hig il codecs. register_error () i}
AR AT 5 R AL PR PRt 2 AR o BRI R B 3

o WRTFAERIDAEIR, 'strict' 5|k ValueError B . BRIAH None B A M RIRUR
+ 'ignore' ZMAEIR. LR, ZEEAIDE IR RS FEEIE LK.
* 'replace' £¥FFARIC (BN 20 ) HHAAEHREHE T .

* 'surrogateescape' FHEALMTAIERI T U+DC80 % U+DCFF il A T 7 B Y
. MEG AR surrogateescape §f A B X LU 5 AURD (o7 S % o] 2 AU 1A ) 5
Ao X T AL ELEA RN A S

* 'xmlcharrefreplace' {UfEB AU A Z 8N SZ . G s A SR A7 /Bl 2R 40 AH Y
B XML 455 H s#nnn; o

* 'backslashreplace' | Python [z [n)#% U751 ks =R R A 2 -
* 'namereplace' (WHAEHGERICRE) H \N{. ..} & UFFIB A SR 74T -

newline P& 5 WHATRENTR H A TR . BERTLAH None, ', "\n', "\r' Fl "\r\n'. B0 LTIERIL
T

o MG BB AR, Q2R newline 2y None , W) A TR S AT RILALA "\n", "\
o \r\n' FiRE, XEATHRIEAL " \n' FEIR[IFFINEE 2 FT. QCREE T, DWE T e T
A, AEATEERRFIR [0 2 A AR B AR E R AL ATHA AR, W AAT U 45 T4 4
1k, IF BATSERARFIR [ 25 AT AT 1 5

o K-S AL, WER newline >k None, WIB ARAEAT '\n' FAFARRE 0 RGBT 0 R
ffos.linesep, WIH newline J& "' 8 '\n', WIAHITEIF. WL newline J& AT H A & AE,
B AWM " \n" FAPRIEE N 48 € AR .

2R closefd “hj False HE45HBIAE SUHA T2 SCHFREIATT , IRAYS SO R AR, G2 SCHR AR -
FRTIRIRES . WRG IR, W closefd WhZiih True (BRIAE), 7 WRRH & E 5% .

] DA A% 358 nTH FH Y opener Hefli I H & TSRS . ARG i I S50 (file, flags ) VA opener 3%
SCAXT G FE RSO ATT - opener AR Bl —ANFT I SCAIARST (il os. open as opener W5 1%
i% None FYRCRAM ) .

ST S T T 4k R
THEBRBIEH os. open () BB dir_fd WL, W2 @R H 59 AT I S04

-

L

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

>>> with open('spamspam.txt', 'w', opener=opener) as f:
print ('This will be written to somedir/spamspam.txt', file=f)
>>> os.close (dir_fd) # don't leak a file descriptor

open () EREITIRE K] file object ZEBIP YT B ALK . 4 Hlopen () PASCAREE ("w', "', "wt ',
"rt ' ) FTIF T, BRRE 1o, Text I0Base (BAf A io. Text IOWrapper) B—T12. 4]
e vp A R TIF SRR, R IE 0. BufferedIOBase B—12. BRMRSGZH:
TE RS iU, BEXfRElio. Buf feredReader; FEHAJEHIAGEM T, BF
RMlio.Bufferediiriter, MBI, B¥iRFEio. BufferedRandom, 425y, M)
LR FELEF, Blio. RawIOBase f—4~FHKio.FileTO,

BAES RS ERS, iifileinput, io (BB T open()). os. os.path, tempfileflshutil,
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Bl & —% 1+ open T SEL £ile, mode, flags.,
mode 5 flags ST DATEJFUIATA AT B fill_Eai 8 el tl i .
1 3.3 AR K AR AR B
o ¥INT opener 2.
o W x A
« WAMAR) I0Error, BAEROSError BRI .
o RS EAFE AN THEE EAERL ('x' ), BIERMKFileExistsError,
TE 3.4 A K AR :
o CFPIAEEE I ARK .
1 3.5 AR K AR AR B

o WERRGEVHMPh W, HES AR RA A R, WRHERESERXREHA, AL
K InterruptedError s (JRFTFEL PEP 475),

o HINT 'namereplace’ 4EiRALHREEM .
TE 3.6 fRA K AR T

o WOMXFSEIL T os . PathTike X HISHE.

* £ Windows I, $TH— A& HlGEMXKFRI 0. RawTOBase (T4, MAZio.FileTo,
HE 301 HUARRAASH: U TR

ord (c)

St 2275 BiA™ Unicode 4G I 74558, 1R 01 ft 22 Unicode 5 /5 388, B4l ord ('a') iR [A14&%L 97,
ord('€") (BRICAF=) K[| 8364 . iXiEchr () WML,

pow (base, exp, mod=None)

R [8] base [P) exp 7T QIR mod F74E, WIR[E] base 1) exp YFREX mod Bz (L pow (base, exp) %
mod HER) . MSHIEK pow (base, exp) HFMTRFZHIF: base**exp.

SR RBUESEAL . XFIRAREERCEEA, WEEH e E AR BT R AR G N . Xt Fint
BVERL, R A SEAEEARIN A ()5 ), BRAESE A BONE: FEXFMEDL T, Ira S50
WL AT O 5 B S B R BN, pow (10, 2) &[] 100, {H pow (10, -2) iR[H 0.01, X}
Tint B float KAWL, 27— NREEIENER . Fll, pow (-9, 0.5)
RN T 35 M.

XFint BAERL base Tl exp, WIRZEH mod, W] mod WhZ5NFEEELAIF: H mod WA HZE . TR H
mod I H. exp SAE, W) base WhZ5AAXS T mod ANvJHERR . FEXFMEOL T, R<xiR [ pow (inv_base,
—exp, mod), HW inv_base *fj base WIFEIET mod B4 .

PG 38 BB 97 Btk

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

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

%3-8 H§Z!K7;ZEE§£E X int #AEEL, =SH0EAM pow BAEAVFE “NSECHAE, BT ATHA ()
B REL

1E 3.8 JUA K AASH: VKRBTSR Z AN S ESHL
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print (*objects, sep="", end="\n’, file=None, flush=False)

FF objects ¥T EV4 4 2 file 5 WISCASTL, A sep M WRHFAER BN L end. sep . end . file FI flush W75 DA
KFSHMEAL .

A IR B S HIRR TAE, RRPIT T str () —F, HSWBAZIR, DA sep It
TER L end. sep Fl end FRLAURFAFER s EA AT LK None , iXFEIRE M HEGAE. WAL
H objects, Wprint () R E A end.

file ZHAE—AHA write (string) FEMNS: WERSHOREES R None, NPKRHE Hsys.
stdout. HTEATEINS AN CAFRR, Witkprine () ANREATT eI SO .
XX st s, Wik file.write(...),

i GerbaE A file e . EUZ, AR flush JELEL, RFREE HRHT -
TE 3.3 JUA KA 38N T flush KAETSHL

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

1% [1] property J@ 14

feet EARMUBMEAE I REL . fser J2 JH TR EBYEMERI KA. fdel 721 TMEREMEMEREE. I H. doc Hy
JEMXT SNBSS AR

— AL R e N EE RN

class C:

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

-

def getx(self):
return self._x

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

def delx (self):
del self._x

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

WM ¢ h C SR, c.x K getter, c.x = value ¥ setter, del c.x RFJHH deleter,

WRLH, doc ¥5 1 Ri% property JEMER) SR FAFER . 5% property X545 U1 feer 1) SCRFAFER (HN2R
FAHE) o XAl property () fFRdecorator B E HEEHRHIE B I AT DAMR 7 2 M B
class Parrot:

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

-

@property

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

mmn

@property Mg &% voltage () HIEF N —NHAHIFE L FRE R @M getter”, 45 voltage
PR SCRY “E 4% 5315 " Get the current voltage.”

@getter

@setter
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@deleter

FHEBHN R AA getter, setter fll deleter Jyik, BRI IER itk R Q) B ZFHE B MR
RIIAS , FHREAR B ER 7 ] BRI IR A ) B R X e e T — 81 1SR B -

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

@property

def x(self):
"""T'm the 'x' property."""
return self._x

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

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

iﬁ1ﬁﬁ%5%~’l‘1§ﬂ?%é$ﬁh TE R A M0 BR C SRR BRI J A (] B 4 B (AR
%o )

B [l AL TR PEXT R AR R A S S G SRR A R I £get, £set FI £del.
AE 3.5 JUAS B AR B AL S PR R B SOR A 45 3 BRAE 2 AT Y
class range (siop)

class range (start, stop, step=1)

RORFRN IR, {Hrange Sob L& ARSI, B WAErange 7 . 5550 510 — st nple,
range TR

repr (object)
BRI E— X R T R R T2 RUNE, Eelih -2
fetfeval () BIAHFEIMER AR FEHAMTEOT, HFRRER D — 5 X5 82 TR A &
AL FE X 5 44 PR AT AR () & AME B R FE S FE R R FEF . — DR RAES E L __repr_ ()
D5 VR A 1l e R SR HSE B T IR B N2 . AR sys . displayhook () ARG, R ECR 25

K RuntimeError,

BIEA HE IR, ERTHeRIEN:

class Person:
def _ _init__ (self, name, age):
self.name = name
self.age = age

def _ repr_ (self):
return f"Person('{self.name}', self.age})"

reversed (seq)

iR [8] — A~ I [i] Witerator, seq WA & — A~ E A __reversed_ () FYEEE XA (B
_len_ () HERM O FFRMEESEIN __getitem_ () H¥E) HIXH.

round (number, ndigits=None)

iR [0 number 8 AFN/INEURG ndigits CAEFERIE. QIR ndigits B4 BN None , IR [0 f 2 i A
AR
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XF 2R round () HERNERT, GRES®HAZRIZTN 10 B 7 ndigits WORIEEG RS
AMERT IR, WIBE %L, I, round (0.5) Fl round (-0.5) ¥ 0 i round (1.5) Mk
2. ndigits FCRATREEEEE (IEEL. ZaH8k) . WERAENE T ndigits 3k None , WRE/ERF L. &
MR [FHES number [F)2EBUFH[A] o

X F—f&H Python X% number, round ¥ZFE4 number.__round__.

ik XHF AT round () WIATHTTRES A AN B, round(2.675, 2) K& 2.67 WA
M) 2. 68, XAFEREFA R X452 H T REHA-HEH/NEELBR_EERA BB DATE S BORS ifi Hb
TR 55 tut-fp-issues TEHZE .

class set

class set (iterable)

R A set X5, RIPARESERHTA M iterable B TCE . set 2 PNERE, FHEFset %
b KA - set, frozenset FRIXFETFIXA LA SCRY .

HrHMEMESENENW frozenset, 1ist, tuple fildict 28, PAMcollections fHk,

setattr (object, name, value)

RIS Goetattr () MM . HBHO AL, —AFAFRAAMERE. FAFR T DI R
PR, BURRTEME . REXR AT, RS ERSEE. W setattr (x, 'foobar', 123)
ZEMT x.foobar = 123,

name JG 5 A FE identifiers H1 5 S Python A7 3R AF [k JE X 52 BE R 5 il X AR, 91 AnHE— AN H 5 LI
__getattribute_ () HE @it _ slots_ . —NHFRANFRIRN B A S-S ARl
FKeifjial, (HRn At getattr () &AM .

%k BT ARG KA FER, HIAMFIESA B (A FRIZIT L EN:) 4
AR setattr () RXEE.

class slice (stop)

class slice (start, stop, step=None)

B[ —A~FKIR T range (start, stop, step) FHEMRTIEMslice X5 . start Fl step ZHURINN

None,

start
stop

step

PR G B R SR BT start, stop Al step, ‘BATRFR IR AN S EE (B2
M) - BB AR R (B2, EN1&8 NumPy FIHARLSE =T Bl .

W AP BR G EVER S A Y R E . il alstart:stop:step] B a[start:stop, il.
i Hitertools.islice () | ffiR M iterator BRI o

TE 3.12 fiAR % HEAR T Slice 5 PAESS Hhashable (W start, stop Flstep L HATIEFITE) .

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

A5 iterable F TR [n]—ASE I EHEFS 2R .
HAMA LS, BTG E N KBTS

key $5 A A SRR B, T M iterable {4 TR P BUN T U RO BE (1 key=str . lower),
FRINE N None (ELHZHEILR).
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reverse “N—/N/RME. WERBEHN True, WIEEAFIFRITERG e ) ) 07 LEREHATHET -
il functools.cmp_to_key () AREENT cmp BREEFEAR N key PREL.

WENsorted () FRRERER . WR—DHEF IR 2P0 HUREE R A5 1 TCE ARSIy A He
NRER) - ZA AT IATZEHHE (Bl ﬁ?”?}"ﬁé&ﬂF?)

HEFP SR A BN < AT H Z (A HeE . BARE S—A> ) IR AUEATHEY . {H PEP 8 BHILSE
BFA N B XA BT re 5 HALHE P I ( ﬂﬂmax () ) (EHIAR R R B iy PR i, 5%
9 T LT [ R JE T SBUBTAT /< e s B T e 2 BB, DR
AR AR SO E] gt O BTk

A XHEF RN T HE P HORE , 7215 sortinghowto .

@staticmethod
RTINS TR
WA R 2 B — B, B — MR, W R ILE
class C:
@staticmethod

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

@staticmethod XFEMTERFR N R E I decorator -- 1527 function,

FES T AR AT AMER BV e £ 0), WRIDAESEBI B dnc O - £0). Behh, BT ikdescriptor
BT AR ARG, eI ATESSE SCR A (n £ 0

Python iS5 745 Java B C++ Kfbl. Aii§ZFdclassmethod () , Al TR —FhRMIE K%L

GRS —FE, WAl VR F R —FEJR ] staticmethod , HRPHARMFTHLE B, AR
Ve K | B O LA L G 1 SO Sk . X P RCBEN L, i B B

def regular_function():

class C:
method = staticmethod (regular_function)

BTREZAH REFETNHARNE R, S5 types .

T 310 fA AR HRS T EAOR T B Z A @M (_module . name . qualname
__doc__ Ml __annotations__), HE—NHMN __wrapped_ @, H HITEIL AT AVE R i
BB T
class str (object=")
class str (object=b", encoding=utf-8’, errors="strict’)
R [ul—A>str A object . A RVEAFEE, WSHstr () .
str @NEF FHclass . BEXRTFHFRNFEEER AT LT 51,
um (iterable, /, start=0)

M start FF4G B ZE 101455 iterable (AR AN IR [ THE . iterable (Y5538 5 4L, T start {EL R Fo i
HERFE

Xf S ) R U, fEFEsum () B E R, PrEESAREANEFER 2 HA .
join (sequence) . ELPAY NG EXFE SMERM, WS Wmath. fsum (). BPHEE— R I 0] LA
% EEEMif]itertools.chain ().

e 3.8 WA S AL start &2 0] ] K7 S HOEAORFE E -
TE 3.12 WA & A AF 55 Summation of floats switched to an algorithm that gives higher accuracy on most builds.
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class super

class super (type, object_or_type=None)

RS, ERHERMZRSE npe WAEEILAE. 0T IR CERPHES K
TERA .
object_or_type T B B T & Wmethod resolution order, &M type 7 JGHIZEFLE.

23k, NS object_or_type ¥)__mro__ D -> B -> C -> A -> object J H type I{E N B,
NMsuper () HBEEZLEC —> A —> object,

object_or_type j__mro__ JEMWAHNH T getatctr () Msuper () FrItE MK EBITERNT . %8
P NS I TR 4R 2 R 540 A6 T i e el A

WMARAWEE A8, WERRWMEBENR SRS EN. WRE -ASH I -5, W
isinstance (obj, type) W NE H. MRS - NSHRH—12FL, M| issubclass (type2,
type) WAUHEM (@M TELE).

super A WA-ME B 76 BA BYPRVIZR)ZREEH T, super 7] RG] AL ML B HHE E B AT
FFR, IR B ) A4, X 5 HABGRFETE 5 super B YEAEF AL

5 A H B AE B SPA TR TR IMEZ T4k . I F 514 Python FrjltA i A AL T ESMmIDTE S
B R FRAORIIE T 24 XM SCE “SEIREY MU TTRE, BIA 2SI R Y.
BETH o ] BRI AR BRI E L NS AR R A 22 (BRI 2 s T e n, W
PR SR 3k A L33 Y 28 2 A A R A, 3 R A X AN e ] RE LB AE 134 T ) 2 Bl AR HT o 2 o

XFFPA LA B, SR B T R X R

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

& TIPS, super () WAIHTIRIELSR . —A-ATREMIN S fre e LR MG i il 46 2

B o

W Esuper () B AN ERAH S5 8 MEE R4 SRR 4L R4y, Bl super () .
__getitem_ (name). EffFX — Sl LHH N __getattribute_ () J¥EPATERERS
Fe ST VIME 22 F AR ) W] S 0 SR 48 2R 2. AL, super () FEAR super () [name] IXFR(H A
) EGE BT T B SR R R LA

WEERERE, BR T NSEEILACAS, super () FFARTAET AWM . WASEE AW
TESHOF AT G . BASEAIEOGE T2 SN, TR 2 13 o B L B 41y
PAIE A 28 2 0E 28, bl Bk i Ty vk ) 24w sl

XA KA super () RAMTBAT WMESERISEEI, #5Z 5 (61 super() 195 H o

class tuple

class tuple (iterable)

RGP B AL, (B tuple Shr ER— AW FFHIIAL, Z0AELL 55 5) L2 - list, tuple, range
HR SO

class type (object)

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

e AN—BHT, 3R] object (2L, IR [EMERE—> type MR, WlH Hobject. _class__ Briglalf)
XA .

Wi isinstance () WERECRAIINI G ZREL, FAESHETRTED.

BAZAZHS, R —ASH type W5, XAEAT EZ class iBFMH—MEIEIE, name F17H
HIRAH S MN__name_ J@E; bases ST & HIGTF RIMAN__bases_ JgM; WA= W &G m
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PR Z M object . dict FHALERERMBMNITIEE G BIEM__dict_ JEMEZHin]
RESHERE DIl . NTHPISRIE R S QIR t vpe XTR:

>>> class X:

a=1
>>> X = type('X', (), dict(a=1))
TSR E A

AL =S HOE A KB SR SPGB LS8 41 o HLH] GEE A __init_subclass__ (), 24
TRE P KT (B T metaclass) W17H 77 2.

%4% %7 class-customization.,

1E 3.6 A K AASH: type B TRURARER type. _new__, FAFRMEA—DSHRE AR
XFGRZRAL.

vars ()
vars (object)
REE, 2. SLHIEAE R ERAT dict JRMERNRN__dict JEiE.

RS BXRER N S B AR dict J@hk; B2, HEXNLM__dice BIHETRESRN
FREIEA (B, KE@iHtypes. MappingProxy Type el I H B HH 7 H)

SR, vars () WAT R locals (). WYER, locals AN T HEBGEME A, P4 locals F
B T X 2

WERAERE T— DX REERA__dict_ J@¥kE (FI, HEEIMIEELT _slots__ J@IER)

&8 % TypeError 7B,

zip ( *iterables, strict=False)
TEZ BRI LIATIER, WA ER AR B — A E R BT .
N/

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

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

BIEXAULL: zip () RIEDCAHREACES, HAS i AScd SRRSO REEE | iR,
AN R zip () 0 BRAETERS], EFIAEAT. XIMT AL .
zip () EEBRPATH): HREAN A SXTCRIATARE, I for HFREURA List H.,
HIRZIERZE, Rhzip () WARERXIT R REREAR: AR ENZ, A R R LR 4
AU A E R 12 . Python F{IE T =FOR Al AL BT 5 -
o AT, zip () TERMERZEBUGEIL. BRMEANR P HRIRTOS 2N, FPRa8
DI IR R AR -

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

il zip () T ERMRERWEN T XBEMH strict=True WL . HH 5 E
Wzip () M.

27
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>>> list (zip(('a', 'b', 'c"), (1, 2, 3), strict=True))
At O (o, 208 S (e 8]

SEGAMT AR, AR AR GAE A L Z BRI 5] & valueError:

>>> for item in zip(range(3), ['fee', 'fi', 'fo', 'fum'], strict=True):
print (item)

'fo')

(
(
(
Traceback (most recent call last):

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

WARRIGE strict=True B4, FrAFECTIEMANRKEARFKHE RSB, XA
TP 1) At M 7 2 0 R X DA A A 5% o

o R TAEIA AT R B M E KR, KRS HE RIS, XWfitertools.
zip_ longest () K.

s Bl 12 R — AR R SEL, zip () B E—D—JeHryE g . MRRGISE, Nk E
— S HE A -

N TG

o AIHARIE AR ISR R M AE B A1 . iXFERRBEN z1ip (¥ [iter (s) 1*n, strict=True) ¥
B F K n P70 4. IXCRFERSE AR RIERES n K, B AR TR LA n IR AT
PRIEER . XA R0 AR KR n Bk,

* zip () 5 * BEAPME G AT AR R — 13

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

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

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

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

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

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

TE 3.10 A K AAEH: SN T strict 240

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

i Himportlib.import_module () A, iX@—1 HH& Python 4ife h AN Ts 2 2 1Y = 9 R

R R import IBAAGEIH . B AR Gl S Abuiltins BHIFIR(E4 builtins.

__import_ ) PAfEMEIR import EAJAYTE X, (H2 BN BUGX R, oA S AT (3 WL PEP
302) il A Z R HR, I EAS FEACIE RS, B2 IR B i 1 2 ERIASE B
FEIRE A HIEM A import_ () ﬁﬁﬁi?‘ﬂﬂimportlib import_module (),

AR B2 P AR name, F ] globals T locals Sk 7E WHAAE R _EF SCH BRI A FR. fromlist 45 1
TR name B 5 ARG o8 TR 4B, BRHERSSBUR IS 52 4R 2181 docals 24, LU i'J T
globals I THi%E import IHAIFITERIEL LT 3L,

level 13 7E J2 [ EXTIE 2 FIA A . 0 (BOME) BWRE (URATHEXTH A level S IERAEZTR AR TSR
JAM__import () BWIHZE, FFEHERIICHFZE GFEIES L PEP 328).
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&ix

24 name A TE N package .module B, WBHIFSREHEEZHNE B mSZHIKNLFR),
M DA name G ke, (HJ2, 2451 T AESSHY fromlist Z0%F, WK [ A name iy 44 BRI .

BN, 155) import spam AL RS AN AR AE FH A [R] A 21

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

/4] import spam.ham YRR LA IR

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

)

THERAEX A import () RUMALRBITUZEIREY, RO @@ import TEAIHEEEE B4 E 4 Fr

IRTSR

H—JF M, 4] from spam.ham import eggs, sausage as saus HGEHE N
_temp = __import__ ('spam.ham', globals(), locals(), ['eggs', 'sausage'], 0)
eggs = _temp.eggs

saus = _temp.sausage

TEXH, spam.ham B4l import () R[Al. B AR GRS G rr R IO I 45 B AT TR

VAT 7

WARE AR AR AR (WREEEY), WM import 1ib. import_module ()

TE 3.3 A R AT level WIERFRSCRE AL (BRIMEWEECH 0) .

TE 3.9 WA K AEAE T U T 75450 -8 30 -1 i, F5i7Z8 & PYTHONCASEOK FLTENF Bl 2 .
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CHAPTER 3

AR EEAET NE G . B2
False

bool KMMMRIE. % False MIERARAMNH &5 K syntaxError,
True

bool KMMHEMH. %4 True MIERZARENH &5 K syntaxError,
None

TN RAR SRS, GIR [ A & e ABOAS LT 1) None TRAE 2 ARA M &5

Kk SyntaxError, None jg&NoneType FEHI{ME—3LH .,
NotImplemented

— AWM HIBEARR T (W __eq (O, 1t (),__add__(),__rsub__ () %) RIEHFIE
fl, FRXRFEHZIZE A AR S8 W] i R H 2 B (W __imul_ (),
_dand__ () %) HFFEAEMBEYRRE. BARNIEMRK LT CHHKE. NotImplemented
B types.Not ImplementedType JEHI [ ME—SLH

i M WH (B5EH) R Not Implemented W RREAFRF 220 o) — PP (B HAtb]H]
BEEE, BAKBURT FHZEAT) W RUHRE . R ATA 2400k 7] Not Implemented, fEREZIG
5 RKIE LB . DR HIR ] Not Implemented $ 5 20R BRI 1H B 5 Not Implemented ff
BiR 145 Python (G5

SO K FAE T R

£ 7E: NotImplementedError #l NotImplemented ANHJFHFE A, B EA1H AL 4 FRrF1H
. WHZEFNot ImplementedError | fRIHAS FH407YT .

TE 3.9 A K A A8 B A JR B SO X Not Implemented SRAAMRAEC B FFH . BAAE HEI S8
SRIENEAE, [BR-REIE % DeprecationWarning., BXAEARFN Python A H G| &% TypeError,
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Ellipsis
HEWSFIHAE” . .7 IE RRRR(E T 2R 5 P E A SR R B R Y) iERas G .
Ellipsis f2types.EllipsisType ZET ) ME—SLH,

__debug__
1 Python %45 DA -0 #WE 5, NWIKERNI(E. 1S assert iH4].

/i LEAHNone, False, True fll __ debug__ YEEHIMME (RMESC], B 2EMNESL, K5l
% SyntaxError ), FIPANENTRTPABHA AR “EIER” HE.

3.1 HH site HRFMBEE

site i (TR AZI A, BRAEGH - M ATiEm) KL RIS A B S =0 BN s
AMERERS shell /A, IF BARNAERR P
quit (code=None)
exit (code=None)
LFTENHAT RS, 23T —2&H 8, Bl “Use quit() or Ctrl-D (i.e. EOF) to exit” , 47 f] IL X} 5B,
PR E R RS K SystemExit,
copyright
credits
FTENECA AR5 73 503 T B B AR5 1) SO
license

MITEN T, SFTEIH—454.8 “Type license() to see the full license text”, 4 H HXF 42}, FFLA
Ay TUER B R SRR AT SCAS (B s — Bt ) .
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cHAPTER 4

REFKR

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

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

B2 Z M RITUR SR Frali, SEbs ERrA RGN DAL BOR NS . R, PAREE,
%;%’fﬁég(ﬁ)ﬂrepr() PRECI A 225 st r () B e ERBURAEX G iprint () R H R
HoE I

4.1 ZiE{EEN

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

TEBNTOL T, — DX RPN HAEEH, BAEHTEEE SCTAEX g BRI R [ False (1
__bool__ () HEEFRFER __len () Jrik PAFEAZEREIIE T HABREMAEXTS:

o WliE CNBE ) B None il False
o [FIBUEZEAAE: 0,0.0, 07, Decimal (0), Fraction (0, 1)
o FFHIMEZLI4E: ', (O, [1, {}, set (), range (0)

A R R I AN B R EUE 2R B 0 5 False Mo fR(E, 1 5 True /N EE, BRI TULH]. (
FHIAN: Ai/RiZH or Fl and BJEiR [ H SRR )

A7 XS BT RSN BT S Python 2% fi (customization).
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4.2 F/RisH --- and, or, not

XLJE TR, IR TP HES:

Z8 #R: ik
x or y  HURxAEME, Wx, By (1)
x and y if xis false, then x, else y 2)
not x if x is false, then True, else False (3)

TERE:
(1) BORAMIREFAF, IS A S ROV BRI A SxE 5 A SOk (.
Q) BRAFIHEFAF, WIS — A BRI A 2XH5 A BHORA

(3) not MM SEZk LA /RIZEFL, Hit not a == b &Wf#E N not (a == b) Mia == not b £
B R VETEA R .

4.3 LLBEH

7E Python HAy AR HLBLZFAF. ENTRIILIEBMR (AR Rrisedis) . REEE T DMERSIE; 6
W, x <y <= z%MTx <yandy <=z, WIFNARIZATET y APORIE—K (HAEPRMELL T 2
x <y GEHCRIRIERT < #FARBORE) .

BEEAEILAL T HLRGE S
EH EL
< AR/ N
<= INTEEET
> FEARRT
>= RTBET
== T
= RET
is X R ARIH

is not HEMINIZARIH

AR B ZITUAN ) RAEZEB R R A BE AT R . == BEARA T X, (EXF x5 27 (f
m, X)), BET is .. Hl <. <=, >l >= BHEFER B LR E L. Flin, 4S50S
2 RERN, BME&ME rypeError B,

HARFARPE A LH LR g5 Rl 5 A AMHE, BRIERENLT __eq () k.

— ISR SR AN BE SR [] 2 HoAth SE ) sl HAb 2 g R 2 b AT, ke 38 e LT R 2k, 1
Fi_ 1t O,_le_ (O,_gt_ O PAK __ge_ () (M ARARESLILH AR L FH) LA, Eas H
H_ 1t ()M __eq () BATLAT).

is fl is not BEAFLIEHEE X I H eI AN H FAEEPA MR M A ST A7

A PR A A TR SR AYEST in Ml not in, Efil#fiterable M5BT __contains__ () Ji{AKIZE
BT S
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4.4 IR --- int, float, complex

AAAE =R B R B e, 5 SR 4%, IbAh, fa/RMEJE T80 2880, A A TR A
B, PEEBCEE M C i double SRSEHL; A EARIIFRFIBITITAENL 28 37 SUBURS BE AN NP 2 n TE T
fEsys. float_info WHEH . I IHFER, 530 A—MFEmEEG0OR . BN DE 2 PEEBGX A
W, WfFEH z.real fl z.imag. (FREFEASMIIMETFERL, NMFREMEA fractions. Fraction
PABZ A P iR BE R T Mg decimal . Decimal, )

BUr R B B Y B RS I BT G R B Y . AN IE IR B EE (EAE Sk AR
A JEHIE) SRR W E /NS B RE BT A T A S AR O S A R EAR R 5
T AR (SEERAERRE) , VR] DAKE S R R ml I s Bk R A5 2 LA S A R R S A
Python 5E & ZfFiR Az U uBEARB B EIESE NRBUERTR, ~ B4 RN EER S
FeR 73— NERVERUR AL, s R i B, TR E R . AR R E 2 A A, TR R
SR SRR

I REint (). float () Mlcomplex () ] DA RA1E R B R .

AR R (BHERAN) #EFF Iz (A XisBAREH, S04 operator-summary) :

ZH HR: Eif  mEXH
X +y x Fly A

X -y x My B2

X %y x Fly B3R

x /'y x Ay PR

x //y x Ay TR (H(2)

X %y x /vy R ()

=52 x BU

+x x A

abs (x) x B RPE R/ abs ()
int (x) K5 x B R R (3)6) int()
float (x) B x FEHOR TR A (4)(6) float ()
complex (re, im) —NHH SEES re FEETE im BEE. im BN 0. (6) complex ()
c.conjugate () SR c B ILEE

divmod (x, V) (x // v, X % V) 2) divmod ()
pow (x, Yy) x 1y K (5) pow ()

R WD W x 1y KF (5)

YRR

(1) WFRRHERSRE . T ine BB EAERL, R B Nine, T rloat RBAMEIER, 45RH92%
Bl fyrloat. RBBR, S5HRE—MNEH, HERWEBA—ENine, G5REBZMHICT W &
A 1//2 R0, (=1)//2°HK -1, 1//(=2) K -1, (-1)//(-2) KO0,

(2) AR FZE MAE S 5T T abs () Felfohis Mg

(3) M float Hffhint ¥ PATENT, EFH/INGHRD . WS Hmach. floor () Mlmath.ceil () KL
TR 2

(4) float W32 FAF R "nan” FIPFAT Al HIZE "+ 207" 1Y inf” 43 518 R JEECF (NaN) DASIEE U TE55 .

(5) Python X pow (0, 0) Ml 0 ** 0EHN 1, ERMERH ISR,

(6) FsZ W7 I E FEENS 0 B 9 ST ALY Unicode “F4F (A Nd FHEJEMERI DAL .
T2 Unicode FRifE T FRA N FHIEEPERIRD A7 58 851 K

ERgER, K (1, 21 5 11.0, 2.0 RHEN, SCAMFREED.

4.4, #=F3ERY —-- int, float, complex 35


https://unicode.org/Public/UNIDATA/extracted/DerivedNumericType.txt

The Python Library Reference, X174 3.12.3

P numbers.Real 258 (int flfloat) Mg FAiaHA:

BE HZR:
math.trunc (x) x&BW NIntegral

round(x[, n]) x&HAE n /N, PRUES B ARIEE. WEPREWE n, WEIAY 0.
math.floor (x) <=xWEKIntegral
math.ceil (x) >=x i/ NIntegral

A RELZ W TFIEHNES HMmath flemath B

441 ERHRBNRMEE
HAna S AR 78 e W ALE TR SR, WU AT o g5 2 A~ RIS 0% ARG AT
1.

bR A LE B e R T e R, AN E TR R —tie® ~ B 5H—ITEARIER (+
and -) HFII LSS

BERMR AL ST P HEF 1R LB F 812

pe=y—} gZER: %t
x |y xFly$EAL K 4)
x Ny x My TR @)
x &y xHy#pL 4)
X << n xZA®¥nii (DH(2)
x > n xH¥nfi (H3)
~X x B

VR
(1) ﬁﬂ"]*gﬁiﬁ%jlszﬂga %’%ﬁ%l?’iValueErrorc
(2) it n (%M T3 PA pow (2, n) .
3) % n M TERPA pow (2, n) , fEmFHEERRIA.

@) WA R D —DBAE ST IR A RA SR RR (FARMEEN 1 + max(x.
bit_length(), y.bit_length()) B(PA L) $RATIXLETHSAE 2 DAPAFHE 4 T4 LA 541
inpibIEE e

4.4.2 BHABRIM T E

int RBISCH T numbers. Integral abstract base class. A, Blfeft 7 H AR LA 7
int.bit_length /()
1R ] A i FRR — AN BRI TR AL, AN ISR R H TR 2B

>>> n = —-37

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

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

EMT

def bit_length(self):
s = bin(self) # binary representation: bin(-37) —--> '-0b100101'
s = s.lstrip('-0b') # remove leading zeros and minus sign
return len (s) # len('100101') ——> 6

Added in version 3.1.

int.bit_count ()

AR [ R XA IR 1R EFRCA population count. 7R

>> n = 19
>>> bin(n)
'0b10011"
>>> n.bit_count ()
3
>>> (—-n) .bit_count ()
3
EMT
def bit_count (self):
return bin(self) .count ("1")

L

Added in version 3.10.

int.to_bytes (length=1, byteorder="big’, *, signed=False)
3 ] TR — B T R

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

b'\x04\x00"'

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

>>> (-1024) .to_bytes (10, byteorder='big', signed=True)
b'\xfE\XEA\XEA\XEL\XEF\XEE\XEE\xEff\xfc\x00"

>>> x = 1000

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

B length A>Tk KR, BOAN 1. AR BEHON BEH 45 E 1Y 71 BOR £ m W 2 5]

K overflowError,

byteorder Z3H € M T 2on BB 7Y , BN "big" . UWIR byteorder j "big", Wl {51y
WHE T REARITF K o WK byteorder Sy "1ittle™, Mg 7 W HAE 7T A AR

signed ST JE 00 ORI R R B QR signed i False I HEG & s, W<s)
KOverflowError, signed WERINE N False,

AREL AT T 07 SRR B — A et 4

>>> (65) .to_bytes ()
b'Al

B2, SEHBASE, AR T 255 WHETBW S5 K overflowError,
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T

rdef to_bytes (n, length=1, byteorder='big', signed=False) :
if byteorder == 'little':
order = range (length)
elif byteorder == 'big':
order = reversed(range (length))
else:
raise ValueError ("byteorder must be either 'little' or 'big'")

return bytes((n >> 1i*8) & Oxff for i in order)

Added in version 3.2.
16 301 A KA ST Y5 INT length Fll byteorder MERIASEA

classmethod int.from_bytes (bytes, byteorder="big’, *, signed=False)

AR [0] p 25 E 71 KA TR R

-

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

16

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

4096

>>> int.from_bytes (b'\x£fc\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 ZHELW N —~bytes-like object By 24 T W] BT A .

byteorder ZHJf & M T FR B AT, BIAHN "oig". U byteorder 1y "oig", WM LT
WAEFATHER I K o Q2R byteorder 2y "1ittle", WSO TR TF I AR R . BRI
ARG LAY, W sys . byteorder AT WA
signed ZHJAEI 7245 1 J] A MIE R KR B4
ST
def from_ bytes (bytes, byteorder='big', signed=False) :

if byteorder == 'little':

little_ordered = list (bytes)

elif byteorder == 'big':
little_ordered = list (reversed (bytes))

else:
raise ValueError ("byteorder must be either 'little' or 'big'")

n = sum(b << i*8 for i, b in enumerate(little_ordered))
if signed and little_ordered and (little_ordered[-1] & 0x80):
n —= 1 << 8*len(little_ordered)

return n

Added in version 3.2.
16 301 A R A ST I T byteorder HIERIASELH.

int.as_integer_ratio()

AR (Al RER, R IE A 45T RO EL A B IR A RO LR R I A B R 4 T
PA L AR

38
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Added in version 3.8.

int.is_integer ()
R True, FETH A Float.is_integer () T8,
Added in version 3.12.

4.4.3 FRAEBBIMITE

float ZEBUSCI T numbers . Real abstract base class, float 6 EAG DA RN T

float.as_integer_ratio()

R[] — X R, HORIE A TR A R R NI BN EH. B R &5l
K overflowError ifif NaN N&5| k& ValueError,

float.is_integer ()

A2 float SEHI AT A IRABELE R MR [ True, HMIRM False:

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

>>> (3.2).is_integer()
False

PIANTT IR SR 5 TN BB B A R Z [ et . i T Python % Rl BCFE INHBAT il o —HEHIRL, DY G 8k
5 2 R BCPAF R Z A AR S BN AR B2 ISR R A SR VPR R R R R i
PE R AR TR B T AR AR A -

float.hex ()
PAF 7S A R B 2R ] —ANF R BRI o XA BRIV A, XA R B R B U EH Sy ox Al
FEFHIY o IR

classmethod float.fromhex (s)

B DA AR s FR TR SR YR . TR s WD B SRR 234
W float . hex () BSEBIFYE, Mifloat. fromhex () BFHHE,
N BEH AR R T 2OA:

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

A[BERY sign ATPAE + Bk -, integer Ml fraction & T/NIERIEILAL R FIFH , exponent @7 Al ik
BRI Tl . KANE A R0, 7E integer BY, fraction HAT 2 /DA —AS T /N HEHIAD . EvEELLT
C99 FRUER 6.4.4.2 /N Hh TR A TEY: , 2 Java 1.5 DAL T FHIRIESE . 450, floac. hex () HysHIT]
PAFAE C B Java ARG i+ 7S BE 2 A5 507w, i i C i $a AU 7458k Java ) Double . toHexString
Fr A S BRI CEAR TR o Float . fromhex () i3 .

T YER exponent J& T HERIZLM AR T /S #EH1%L, B4aH S REHEAR 2 MR, BN, T HEmEs
0x3.a7pl0 F/RTFSE (3 + 10./16 + 7./16%*2) * 2.0**10 Ffl 3740.0:

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

Xt 3740. 0 BB ) et A 31 55— A ACERAN R AR Y 7S L 4 s

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

T ARE A AR KB E T x My, BWRY x == y Wb EFH hash(x) == hash(y) (HHFZ
W __hash__ () HFEM I AT TS M F R (@HFint, float, decimal.Decimal
M fractions.Fraction) FSZIIIFARIERR, Python XA FE R AN 12 E EE T MEEFHEE X
Si— AR, R iZisBXtint Mlfractions.Fraction WAL H], PAMK float fMldecimal.
Decimal WATPARSEHI AT . WA Eul, BCeRECEHEE PA—A e Bk p 847 P BEELS HHEY. P
{HAE Python i W] Phsys. hash_info Wmodulus JgIERIHEE W51

CPython S:BRANYi . HEIFTH AR E, #F Clong Ry 32 fifdlds P = 2**31 — 1 1fi#E Clong fy 64
fiblgs L p = 2%*61 - 1,
FEYIHL AN B ik:
e M x = m / nB—NENIAEMEHEH n AvTgk P &g, W Y hash(x) ¥m * invmod(n, P)
$ P, HA invmod (n, P) &% n P B2,

s R x = m / n@2—NERPAEEH n 7THE P R ((Hm ANRE) W n REEXT PR, DA_EAENIAR
EH S NE X hash (x) HHEEME sys.hash_info.inf,

s R x = m / n@—PHRWAEBEEIE X hash (x) 4 ~hash (-x) . WERGERBAEN -1 WHGH
Bl -2,

o ¥k H sys.hash_info.inf fl —sys.hash_info.inf 23 HIHTIE LS5 1 TLI5 M AAE

o X} F— |complex H z, £ 3115 hash(z.real) + sys.hash_info.imag * hash(z

imag) S&”iﬁ%ﬂﬁnﬁﬂﬁﬂ"%ﬁfﬁm ARk, H TR 2**sys.hash_info.width U\ﬁi,ﬁ\i?
range (=2** (sys.hash_info.width - 1), 2**(sys.hash_info.width - 1) (E,E]ZV\]

AR, RGN -1 MR -2,

T B AR AL, G B — LU SR A T P G A S ) Python ACRS R B, BT TS HAL. float
B complex MM F{H:

import sys, math

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

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

mn

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

while m $ P == n % P ==
m, n=m// P, n//P

if n & P == 0:
hash_value = sys.hash_info.inf

else:
# Fermat's Little Theorem: pow(n, P-1, P) is 1, so
# pow(n, P-2, P) gives the inverse of n modulo P.

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

hash_value = —-hash_value
if hash_value == -1:

hash_value = -2

return hash_value

(R 5D

40 Chapter 4. EBEH#E




The Python Library Reference, A {Tha% 3.12.3

(#z E70)
def hash_ float (x):
"""Compute the hash of a float x."""

if math.isnan (x):

return object.__hash__ (x)
elif math.isinf (x):

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

return hash_fraction(*x.as_integer_ratio())

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

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

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

return hash_value

4.5 #HIREAI - bool

RFEEEIE RIS . bool KA WA &LHB]: True Fl False,

WEMEbool () WIHMEREERES AR /RIE, WMHIZE T AR 2B AR S (S0 L2 4844480 /N
7)o

WTEEREE, A RE A4 and, or Ml not. ST AT REN RN IZE & |, ~ B, BI1HR
o] —ANSEM TR AT 57,7 w0, 7 R iR (B2, FHEEM 2R and, or A 1= AR &,
| Fl A

H 312 AR S UGB EAT ~ E9F7 H IF#7E Python 3.14 H15] & 74 .

bool Bint T3 SN F E£A - int, float, complex), FEWZEF I K, False Ml True TN 55
BEOR KL (HE, AEUGXHEMH: WHHHint () BRI,

4.6 ERZEAT

Python SZHFAEZ AR FPHEATIRAUAOMES . Rl i (i IS BRI 5 AR SEBER s ENTRON T ARvE i B E R
XFEA SRR o SRR SOH AR Y 791 B e SRR AU

ARG B MWiterable 3CRy, WE L—I7 ¥k
container.__iter__ ()

iR [ol—Aiterator 3G o RGBSR T SUIARY R AR A SR AN AR AU2E 2, Il DA
FRBERIN 7 IR L 1 IBBIROR RIE R R AR . (SR 2 g OB BT R 0143 ) I S5
LSRR L Seil A 4525 ) L7 Y% T Python/C API H Python X RMEEH IR tp_iter

AL

AR G H B R E SR AT AN, ENIERAUE T RSt
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iterator.__iter__ ()

iR [Aliterator SGA G . X JE R B L F AR g FIIE RS AL A for A1 in tB/A)MH BT . B ¥EXT Y F
Python/C API 1 Python X G KRB EEM (AT tp_iter 7.

iterator.__next__ ()

iterator RN —3, QIR C AR A AR EII, W5k StopIteration . M EX N T
Python/C API H Python X} 4 545 R R ) tp_iternext fli{i.

Python 7 S JLREACARRT G ASTRE— AR e 1282 L LA SRR i Qb T A o TR
AP SE L, R AU A HA PETO 2R B R DA AN 2L

—HAREM__next_ () IIRGIK T StopIteration, BMM—HXM GG L FIFER) R . A RS
AT AR A S B TR L (]

4.6.1 HpiEH

Python [¥jgenerator it ¥ —Fh L BLIEATR IR BEFE T . WRABMNRM__icer () IrikEINAE
XS, R E SRR AR (AR B — M EMEAS) |, gt __iter. () Al
_next__ () Jiik. HREMGEZFE T AZ [ yield Fak iy 3CH .

4.7 3R --- 1ist, tuple, range

H=RhEAP SR Tist, tuple 1 range X4, JALBE =k 4] 245 FISUAS A5 B TRR S E i R e 41 26 2
SAELT IRV A

4.7.1 BERAFIIRE

KEE)FHZEAE, QR ASRBIFRN A AR R A S 3 PRI EANE. collections.abc. Sequence ABC
LA I Ok SE 28 7 HAE H 8 A0 22 T TR Ay S8 PR Se i e

PRSI E R TP TR0 EE . feftkgd, s Al e 2 A MRZRBIETH, n, i, j f k2 EEHOM x 24T
W2 s FITRILSE A 2 AR BR il AT = 42

in fl not in #ERA 5 HWREBAEMFENIILET . + BHR) F1 * (ER) BAERA S5X N EUEZ BAH R AL
e

by =1 HZR: it
X in s W s FRYETET x MEEHR K True, B{NK False (D

X not in s WAk s RIS T x WEER K False, HNH True (1)
s+t s 5 t MPHE 6)(7)
s * nIn * s YT s 5H ST n RPFEE @)
s[i] s WS i 3, LR O 3)
s[i:j] s i 2 j Yl A 3)@)
s[i:j:k] s i B j A RN kP (3)(5)
len(s) s K

min (s) s [ B /NI

max (s) s PR BRI

s.index (x[, i[, j11) xZEsHEREIMMWRGS (RIS S HGHAEj ZH/) 8
s.count (x) x AE s I BB

SN, B AT R N R R 2 A
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FRTFIZE B 75 S e . e, tuple Al Tist 9 BUARE 238 3 FUBEN W TC R I BT . XA A
BEERMS, WA TR LR ERELIS, I BN FAK LI . (SERATESHES S50

comparisons #55. )

W] B ) I [ R e s AR — AR T RV RME. BV P A g R %R G R Rk i i (ln)J5)
it A AGHEBE] IndexError B a StopTteration WA RALS (B2 URTIEEEIUT).

YR
(1) B#% in Ml not in BTN T OOR N T A0 SR, SR MBI (st r, bytes
Rlbytearray) WA eI T 51

>>> llgg" in Vleggs "
True

(2) /T 0 1 n fHAPEUAE 0 RALPE CEIN—5 s RIS FI). HHERFS s HRTHFA S 0E L
EMNSWZRGIM . XK EH %4 Python A FREN ML Hln:

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

(1, 1, [11

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

(r31, 31, [311]

HEWMERET [11] 2 MET NS VRMBITTENNE, FrPh 1111 * 3 858 = JeEHEp
XX — A FRAGI H BI Lists PRAEM— D IR LR AR AHX — 25 R B M. RATRA
F AR 5 BT AR S R T 51 3

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

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

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

>>> lists

(e31, 051, [711]

HE— IR A] DAYE FAQ 45 H fag-multidimensional-list fFE5 % .

(3) Wi B O TAfE, WRTIF AN TR s BRE: RIS 280N len(s) + i8{len(s) +
Jo HERER -0 73888 0.

@) s i) IR BE AW 1 <= k < 3 HRG|S L TILERF5 . Wi j KF len(s),
WA len (s) . Q0% i gEATBEE N None, WIEEH 0. 2R j #iAREEC N None, W] len(s). @
i KRTET j, W R .

(5) s i8] j KN kMYIRBUESCHITARL 0 <= n < (3-1) /k EKGIS x = 1 + n*k I
WIFE . BA)iEdl, K558 1, 1+k, 1+2%k, 1+3*k, PABLZIE, 4iK%] j BHE IR (H—ERNEHE ).
2k HIEERS, i fj SR EARKT len(s) o Xk HFAER, i flj SPHEAKT len(s) - 1.
W i 5 j PSSO None, BfI& N “&Ib7 (H G2WF—imp Z B E BT L A5 HHEE,
k AR IR & h None, NJ44E 1 4bFH.

(6) PFEAT 2L PIEIE S E MO R . XA I B PR P s T T 8 2 T 5
BRIy . BRI IERB AT IF RS, AR ATS ) R R E 2z —:

o WRPFHE st MR ART MR — DI ERHAERSGHE M st r. join () BgHA—"1i0.StringIo
SLBIFAELT RN RICE IE

s QR PEEbytes X5, AR AR bytes. join () Blio.BytesIo, SRt AT PARE
Mbytearray MRIATHHPHE . bytearray XGRERZLM, I HEA R EI>HALH]

s WP tuple X5, WU EList 2K
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o WTHERA, i EF SR
(7) HLEFPBIRA (BN range) SRR RFERINA TS, NI A SRR P9 BHE A .

(8) 4 xAE s PHRAFIN index XF| K ValueError. AN LIHE SCFRHEABONSE A j. EPINS
BAVFR BRI 770 B AEXPINBONS BN LT M s[(1:3] . index (x), {HREA
S HMEATEE, I HaR ARG DA RS ISk m A1 7 99Tk -

472 FEEFFFIRE

TNTT AR 3 2 7 3 S BT T A% 7 90 SR B R Se I ME— 3B B X hash () N ERRER S
KRS HE ARV AR R Bl cuple SERIRHVEd ot 4, DA Eset flfrozenset SEBIH,
SR A AR WA B AN 0] 28 8 AT F i Ak & G 8 TypeError,

4.7.3 TGRS
PAF et P A E BAE T AR [ 1 258 g Y. collections.abe.MutableSequence ABC #3243k
WA Gy HIAE B 8 U758 EER S I SO A

BTGP s 2 AP IBA SEB], ¢ AT TR G, 1 x 2AF AT s B JEAU 5 R R A A9 AT Xk 5%
(BN, bytearray UEZMWLE 0 <= x <= 255 {HIRHHIBEELD.

by | ZR: #iE

s[i] = x B s 56 § TR x

s[i:j] =t K5 s i B j YR B4 PR S « IS

del s[i:j] &RTF sli:9] = [

s[i:j:k] =t Ffsli:j:k] MITEZFHRN t TR 1)

del s[i:j:k] MFVEFRERR s [1:9:k] HYICHE

s .append (x) B x BB PR RE (8F T s[len(s) :len(s)] = [x])

s.clear () M s PRI ([E T del s[:]) (5)

s.copy () Bl s PRI (ERT s :1) &)

s.extend(t) Bis += t FtPHHNEYEs GEAR FLEFT s[len(s):len(s)] = t)

s *=n i s N ES n YORXH AT 58 (6)

s.insert (i, x) TEH i FHMRTIER x A s (FERIT s(i:1]1 = [x])

s.pop () B s.pop (i) PENCEE § L E BRI, R s RS )

s.remove (x) MR s HEE—A> s (1] T x WUiH . 3)

s.reverse () R PR P R TR . “)
HERE:

(1) t S EFEH T A BA R
(2) WSRO -1, RITEBGA S DL T SR BRI ] f Je — .
(3) 7E s HHRAE] x I remove () #fERTI K ValueError,

4) MR RSF A reverse () FES RS SOZ T I AGIEZS [ 2550 A EEREH P b1 2
AT, Bk A R ST .

(5) fU3E clear () Fl copy () &N T HALFFYI R BAE A8 2548 (BllNdict flset) B4 AERFE—2L
copy () Aigcollections.abc.MutableSequence ABC —#R4r, 1B RZEEAKTA] AR 751 25
AT E.

Added in version 3.3: clear () 1 copy () H¥.
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6) n{HN— 4%, 808 LT __index () BWR. n (HNFHOHRHEETH. FPA0HRTA
SIS ENSWZ KGN, IEAE A 725 F A K s+ n UL,

4.74 HFEK

FNFRE A FA, Tl H AR R f A (R HoRE R AR (VR R AR AR B T A2 4K )
class list([iterable])
LA Z A g 2 -
o fER—XIT RS RFR SR (]
s DTS, HPMIAIE S0 : [al, [a, b, c]
o [ EMESR: [x for x in iterable]
o [ TR FESS: 1ist () B list (iterable)

A R — 5 2R, HA RIS ierable () 3 A5 AH [F] ) W ME 5 7 o iterable W] DA & 751
TEERARE LB ERI S, R ierable & %72 — A3, KA1 EIFREERIA, R0T
iterable[:1. filfll, list ('abc') &M ['a', 'b', 'c'] W list( (1, 2, 3) ) &M [1,
2, 31. WREAHHSE, WEsradE—N=5% 1.

HEWZHMEES SR, Uifisorted() WHEKE.
PRSI T A — A& FIT 2 P AU HAE . BIEBOME It T PA T 7k

sort (*, key=None, reverse=False)

BT AR BT IEOE, HAE < SRIATA TR LR . S8 A B5Rle— AR A LT H
BRI, BN HEF R R (TR T RES AL TR E B RES )

sort () FEZMAIRAK P AR SR AR 5 F 5-40):

key $8E A — NS RIIRE, T NEATNFIOR PR (FIH key=str. lower), XLV
THER BTSSP K, AR PSR . BUAME None FUREHEXFE
THEFF AN T A B SR -

AIPA ] functools. cmp_to_key () ¥ 2.x WA cmp sREUEA key PREL
reverse N— A /RKH. WIRBEHN True, WEAHFRICER 3 S 10 07 LR THE -

R RSE 9 BE 7 2 I HAE B0y 91 AR UEZS (B 285 P e SRS R L 48 o o 1) 2
%g@iﬁﬁﬂﬁ, EHALREHNT G FES GE#Hsorted () B R— A EHEFS %52
Bil) .

sort () JTEHIPRRRE M . MR HEP AR A S ulcAs FUAREE SR AN S5 10 70 3 A X7 s P H
NRER) — XA AT HATZ EHE (BIASeEit] . Mgy ) .

A KA BRI ZEHE P8O, 7217 sortinghowto .

CPython JZBUANYT : 76— DR HE 7 1], 2002 £8 2 JEA TR AR 22 38 JUR 52 LY 521 . Python
1) C LI SAEHE T W51 R o s, QR Rk I8 R A HE P R i ¥ 22 5| K va lueError,
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4.7.5 T4H

TCHRARIAERF S, 1T AR 2 0UE (BltNd enumerate () NEREUI LR —I4l). JC
AN TR LB AT PRI (Bl ARVEE iR set Bidict BYSEHI) .

class tuple ( [itemble] )

AT AH Z R0y A o -

o A XFRFE SRR T O

o HA—NEHRVES KIRBEITH: a, B (a,)

s FHPLE S R Z AT a, b, cor (a, b, c)

s [fiIHNEMtuple (): tuple () B tuple (iterable)
o 3 2 R H 1 — Ao, HA IR iterable ()3 2 A A1 R AE S5 T o iterable W] DA2 751, X
R R 2 a8 s oA T 3 5. R dterable T 4 5&— /N J04, £ Ik 28 ook Hak [ml . 1 4
tuple ('abc') iRl ('a', 'b', 'c') Wituple( [1, 2, 3] )i&RME (1, 2, 3). WREELH
BB, WERRE A2l O,
TR Y E A T R SR B S A J S . B3G5 Hnl ki, A plias sog sl 75 Bkt fp 1Bk
XHEOLERSN. B, £(a, b, c) STEVH KA =348, £ ((a, b, c)) WEERHH
BRI PR — 1~ = Je .
TCH LI T T —A% P AR

ot A 4 AR U5 () AH BaE e 285 [ ) S M S MRl 2 104, collections.namedtuple () WfERH
] B TCALR G B R i (e %

4.7.6 range ¥R

range REFIRANAERETFFA, BH N TAE for TR IBEAE E ML
class range (stop)

class range (start, stop[, step])

range F3E A SHOL AU LR (RTDUZ B int SARMTSEIL T __index__ () R ERIRTS ). W
%%\Eﬂ% step Z‘@I, mung}\jﬂ 1. ﬁﬂ%%\fﬂ% start 72%%[, Jrlu,gj(lkjﬂ 0, ﬁﬂ% step jﬂ%?, mu%% I ﬁVal ueError,.

TN step HIEAE, TiE range r WA /A H r[i] = start + step*i Hifri >= 0 H r[i] <
stop.

s step FAAE, B2 range WARIARXAIZA N r[i] = start + step*i, (HRRHIZMFSM 1 >=
0Hr[i] > stop.

AR r (0] AAFEERI RG24, WHZ range X4 h 25 . range X458 LR R G|, (H2 a5 gk
AMIEZRS T E P AR B IR RS .

TCE Y X {H K Tsys.maxsize [ range X} % & B o F 19, (H 3 2255 (Bl Wilen () W] BE5I

ﬁiOverflowErroro
— 2 range X415 ¥

>>> list (range (10))

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

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

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

(BT
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(#z E70)
>>> list (range (0, 10, 3))
[0, 3, 6, 9]
>>> list (range (0, -10, -1))

[O/ 71/ 72/ 73! 74/ 75’ 76’ 77’ 78' -9]
>>> list (range (0))

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

range X R T — 4% FRAIRY T A HRAE, HBHEMEE R (X2 H T range X5 HBERR AT G AR5
KHYFFE, T E A AP H R 2 i SOX ) o

start

start TESHE ARIZTE S AP 0)
stop

stop T Z:1{H
step

step TEZHI{H (WERIZTES AR FEHEN 1)

range REMIHHEM L ist B uple WIRBLET—Drange MR EE LT EELER (B/D) W, Mgk
Ef;%%ﬁé’ﬂ?@@ﬁ%ﬁt (HRHERRIET start, stop Ml step fH, H-oMaR 2t 5 AT 15 1)
{E) -

range X R T collections.abe. Sequence ABC, LIS . JCRRG &, VISR, If
THRNERG] (B0 57) £ - 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 == A1 ! = 40 range X} 4R A 2 HAE A FFI R LR . Wl Ud, WM range X4 /R [F A 1E
PN ENTRAMEN . (R LR S5 SR S range XL BB B A AR start, stop fllstep
JBM, Pl range (0) == range (2, 1, 3) Ifj range (0, 3, 2) == range (0, 4, 2).)

T 3.2 WA K RS B 523 Sequence ABC. SCHFUI R FIGAEIER S| ] it RGRAE ] I [R] N HEAT B SRS I
A 1B — AT .

TE 3.3 BUR KA 3 =="FI"'=" DA range X557 & LT AR IEATILEL (A AR SRR ) o
W start, stop fMlstep J@Mk.

Z U

=

¢ The linspace recipe shows how to implement a lazy version of range suitable for floating point applications.
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4.8 XAKFIIHKE - str

1€ Python "B SCARHR R st - X4, WFh F4F % . 4P 2 i Unicode R #4 AN AT AR 5 71) . 5
TR A Z P A F I Bk
IRy SRS L T
CMEIG T AFEA B 9B
° EE%]% L] 'Eiﬁgl%' 1 |’ nun Eﬁ;}x?]%"""
i i =FH 5 S AR ] DA A TP I 2 AR R SRR A SR S AR
VER B —FIR A RER 7, Z 18 S8 B ) 2 A B I E 2 o R S 40 A A P AP R P T .
:ﬁ‘,‘j[‘:%ﬁﬁ’ ("spam " "eggs") — "spam eggsno
W2 strings T A REFEFFREEETENWEZE R, SR ZRN 57 075, PAEE R R 250 L
JFAVAEEER © (Craw”) HITZ
FAFER A AT DUE R st - M rE A AT S 2
TR PR B8, AR R BER = — KB 1 s & ud, X r—4
FEEFIFH s, s [0] == s[0:1],
AFAEF W FAFR R, Higstr. join () Blio. StringI0 A PARERE FRARME 21 BO R R by @ =
R
TE 3.3 AR KA AE T T 5 Python 2 ZAH IR F AL, FHRAVFIFERFHES A v gl EXNFEFpF
WHEP & A ZW, HHARGES « g E .
class str (object=")
class str (object=b", encoding=utf-8’, errors="strict’)
1R |8 object 1545 % HAS . WIS AL object WA 1] 25 FAFER . FEHAMIF I T str () WATHEGRT
encoding B, errors BB HEH, BAERT.
W encoding B8 errors YR 251, N str (object) ¥fik[H type (object) . _str__ (object), X
5& object 1Y) “HEIER” ME G B RWFFRERERX. XTEFEXNL, XS FHEAY. R
object A __str__ () ik, Wstr () FFELERNRE repr (object ).
W H encoding B errors & /04 H H g 2 —, W object | 1% 5& — bytes-like object (il Wbytes
B bytearray). TN, R object &—Pbytes (Bbytearray) ¥4, N str (bytes,
encoding, errors) &y Thytes.decode (encoding, errors). &NMEE, St Hbytes.
decode () ZHIPRIGE M XXISR T2 bytes X4, THS H =it 452 KA - bytes, bytearray, memo-
ryview 5 bufferobjects T g = Znh KATRHIEE.

F—Abytes WMGtEAstr () MG encoding B errors ZEVEAEIE TS —FPE L, KRR [F]JEIE L
WA R (791555 Python ) —b ArAfTHEM ) . i4n:

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

AR str REHGTENELEL, WSF NP AT 2 KA — st FIF 478 097 ik /N5 Bk
LAFAFER, WS f-strings FIA4 T4 8985 /N WAME T AS ] AL IZ AR 5 /AT
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4.8.1 FHEBMAEE

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

FAFERIE SCRFM AP P AT ERAR AR, — PR L TR B R MR ] Hi 1 (B str. format (), 4
KFAF B85 M A LT AF B8 X)) T — Mg T Corint £ Hmiafe, Bl AP
FHEREATEF G, EXT BB DU & AP (pringf A% 09 5 75 45 X 10).

PR PR SR AL 2 IR 5 RS T VR LR, SROERFIOSCARI X TR (Bl & T re BupryE N2
AR .

str.capitalize ()
B E PR EA, HENTRRE, BRI,
T 3.8 JUA B AR S — AP IATE R T titlecase T A2 uppercase. X EEWRHE K A FRER TR
HABEMFEHBCIRE, MHARETFRRE.
str.casefold()
IR ] JEU A B ING BRI . TSR/ ING B A H AT T 220 R/ NS Y DL

WIRKNGHRUT NG, LREMBIR 2, WS SBBRFAR T RITA KNG E LB,
BN, HiE NG FEE B ST "sst. HTEEARNET, lover () Rt 6 UL
Micasefold () MeAFHEEN "ssm

The casefolding algorithm is described in section 3.13 "Default Case Folding’ of the Unicode Standard.
Added in version 3.3.

str.center (width|, fillchar |)

MR BN width B FAFER, R PAFaRAE B b 8210 fillchar SEFEPR10 25 57 (BRINE] ASCII
ZHEAF) o QISR width /NTEET Len (s) MR B JFE AR ER ) RIIAS

str.count (sub[, start[, end] ] )
glﬂ??ﬁ% sub Tt [start, end] JEF N AFE B RO UEL. ATESHL start 15 end 2R Y) R 208
TR sub Sz, R WP RF 2 B 25 P AT ER A, BIPAP AR i I —

str.encode (encoding=utf-8’, errors=strict’)
BB G A bytes B FARH
encoding BRINK "ut£-8" 5 TESFAFE % T AT BERI(E .
errors FEHI AT AL PR TS A5 1% WK 'strict' GBRINE), W&TFIKkUnicodeError, HALRIHERY

{HA 'ignore', 'replace', 'xmlcharrefreplace’, 'backslashreplace’' PAfiEid codecs.
register_error () YEMHAEMEAMA TR, WS HERATE 7 2 TRHES.

T HERER R, BRAEEIER A T o5, S T Python 71 £ 4% X BT PHIRSR BERCE WA S A
errors {H A %M -
T 3.1 A R AR AR T AT O KA - S0 SChr
1 3.9 WA KR AR T AR AEPython F1 %A% X, A JHABU NG errors ZHH(H.
str.endswith (suﬁ?x[, start[, end] ] )

MR AT AR E ) suffix Z59GR ] True, HMERM False. suffix Al DA i 2 HEEHR ) 5 200 1

M TCEH o AN AT I start, RF A FIHE 8 AL BT IARG AL . QSRA AT I end , REAE TR E AL B A5 11 HUEL
str.expandtabs (fabsize=8)

R W AR AR, HP A R S h— DR AR e, BRI T 2 /5 L 45 5 1Y

RAFVL . 45 tabsize DFAFBCA—NHIRAL (BROIMA 8 I BUE M ERAAES 0, 8, 16 HUSHME) .

TFFArE, UHPIR O BB KA TR PRSP AR TAAHIERAT (\v), MASAESR
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str

str.

str.

str.

A NS, RIS TR R, (WRGAS R A, ) TR A
FHF (\n) SRILERF (\r), B AR B SRS RN R, (AR A R M b & %
B, R T AT B AT 2 A S

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

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

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

R FFAFH sub fE s [start tend] I WRHRBIN B/ NRG] . RS EL start 5 end 29H#EE NI
FORE . AR sub RAGARFN R ] -1,

il £ind () JPIEROAZ RTEARTR SERE sub FITERLE ] o BAGA sub 2150 T 45, M in
PRAEAT:

{>>> 'Py' in 'Python'

True

format (*args, **kwargs)

PATFIFERAE LB . TR 7 S P45 5 T DAL EAF R P TR B PAE G { ) Fa sk & fe
o HABHET A E MBS T RG], 83— D REFSEN AR R FEATER R4
RN R 2 Bl B A Y S AT R

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

'The sum of 1 + 2 is 3!

TSP X T A5 $ 95k TR KT DMER S ARFHR AP R B A s e I i e i

i M n KA (F: "{:n}'.format (1234)) KA F (int, float, complex,
decimal.Decimal JH12%) WNHE, ZRES G ERLE Le_CTYPE Xigi% & 4 LC_NUMERIC [X
W PAEIS localeconv () B decimal_point #l thousands_sep FE, W E{TZIF ASCI F£4F
R 1 TE, HF H LC_NUMERIC K& 5 LC_CTYPE I AR —E, XMk 5E th 2 5 i
A

TE 3.7 WA R AT 0] n RAUEECERT, 2R B SELL 15 00 T I HEHbRF Le_CcTYPE X
W LC_NUMERIC XI5,

format_map (mapping)
KT str. format (**mapping) , RFAZATET mapping K E LM MAZE HIF|—dict.
L VAR — A1 52 24 mapping A dict FT-ZEME L :

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

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

Added in version 3.2.

index (sub[, start[, end] ] )
FUT find (), BERABTFFBRNST K valueError,
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str.

str.

str.

str.

str.

str.

str.

str.

str

isalnum ()

QR AR P A FAA R TR EE T 2 DA — 4, WERE] True , FHWERN] False o MR
c.isalpha() , c.isdecimal() , c.isdigit () , 5{ c.isnumeric () ZHAH—1&[E True ,
WA ST

isalpha ()

Return True if all characters in the string are alphabetic and there is at least one character, False otherwise.
Alphabetic characters are those characters defined in the Unicode character database as “Letter”, i.e., those with
general category property being one of "Lm”, ”Lt”, "Lu”, ”LI”, or "Lo”. Note that this is different from the Alpha-
betic property defined in the section 4.10 ’Letters, Alphabetic, and Ideographic’ of the Unicode Standard.
isascii ()

AR AT O 2 BT P BT A2 ASCID, iR [E] True , R[] False . ASCI “FAFHIAS
S5 2 U+0000-U+007F

Added in version 3.7.

isdecimal ()

MR P T EArEl e T e A7 L rra 2408 — 7457, WIRIE True , BRI False
o T HERIFRFRARLET] DA R AT 10 HEHRIBCFRIFAF, Bl U+0660 , RIFTHAAFREET 0 o A%
o, THEHFEAFE Unicode i 28 5"Nd” H ) — 54T

isdigit ()

WERFAFER P T A T R 5, IFHEDAE—DF4F, BE True , HNRE False . B s
T FAF TR BRI PR R, AR BN X EIE T ANBE AR 10 HERIE B,
Kharosthi . JeA&HiiF, $05 24581455 Numeric_Type=Digit &, Numeric_Type=Decimal HJF1F .

isidentifier ()

WERFAF R A RIARIRAF, BRI True , #HEIEFE X, identifiers 75,

keyword. iskeyword () W HRMATFAFH s 2R ARE R IRAF, W def Al class.,
ANCIE

>>> from keyword import iskeyword

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

(True, True)

islower ()

WRFAFER P 20— KNG FA AR FEAE /NG ERE True , HMER[E False .
isnumeric()

WRFAFER o 2R — A4 B EAF B E A MR ] True , BRI False . $EHFFF
FRCF TR, DAATE Unicode S8 T HUFAFPEIRPERY 745, 1401 U+2155, VULGAR FRACTION

ONE FIFTH. T X : BClt5 4 $h /2 FL AT 45 I P Numeric_Type=Digit, Numeric_Type=Decimal
B}, Numeric_Type=Numeric [ F£F

.isprintable ()

WA FAFER T A P A AT P AT e A 3 o 2 MR ] True , BRI False o ANRHTEIFAT
seAE Unicode “PAF R H i X h”Other” Bi("Separator” {74, BISMEHLRE ASCIT 4% 71 (0x20)
BHERITEIFAF . (TERTEMESE N AT AR YN — DR GBI M repr () RN LBEEE
XHFRF. ENS TR EAsys. stdout Bsys. stderr BRI )

4 R K NB I 248 I B — 2 Bl @ A7 Lu” (Letter, uppercase), ”L1” (Letter, lowercase) 5{”Lt” (Letter, titlecase) 2 — 54
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str

str.

str.

str.

str

str.

str

.isspace ()
WERFAFER o LA 2 B 20 — DA MER A True , HNRE] False .
= F R AEAE Unicode FAFEHRIE (Z W unicodedata) F B2k 2s ("Separator, space”) 5 i@
XA 2k ws, B 2 s HYF1Fo
istitle()

WRFRFER T 2 — DR o R E AP R [E] True , BIWR G FAFZ G LB ER G 45
INEFREBIA R EFHTL . FULER False
isupper ()

WERFAF R b 2D — A KA KANE I FAFe >t R PR KRG MEE A True | 75 0)5& 9]

False,

-

>>> 'BANANA'.isupper ()

True

>>> 'banana'.isupper ()
False

>>> 'baNana'.isupper ()
False

>>> ' ' isupper ()
False

join (iterable)

AR [nl A~ dterable WP AT ERBRE N FATH o UIAR dterable HATAEATA AR FATH E by tes Xt
FM &5 K TypeError. MR IERITAFH RN ICR Z I8 F -

.1ljust (width[,ﬁllchar])

R BN width (7R, R PAFERE R S5 . SR ERY fillchar SEFE2S (7 (BRIAE T ASCII
ZARAR) o TR width /NTEET Len (s) IR ] A5 H3 BRI AR o

lower ()
REEFAFER RIS, HE KA R NG A e 1ol /NG .

The lowercasing algorithm used is described in section 3.13 "Default Case Folding’ of the Unicode Standard.

.1strip( [chars ] )

R PR RNA, BRHE PR S FE. chars ZHEONTRE BB ZM . AURE RN
None, W chars ZEERINBEMR AT LB chars ZEOT I E A IS MR SBRSEEN TG

HéE

-
>>> ! spacious '.lstrip()

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

'example.com'
.

ZWstr.removeprefix () , YITERMBREABIRFATH, A REWS LA PHTA. Bl

r

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

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

L

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

SRR Rl — A ftst r. translate () I ROFARO0T B

WRAF—ASH WELAE—AF Unicode 1775 (B8 it (KN 1 FREHT) BRgTE]
Unicode f{ )75, ((EREKEEN) FAFRE None 7. TR SIS AT 5
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WERATNSE, WENTDAUE PR BEMSER FAFR, I AAELER AL, x RSP POt
By AR AR FAT . WRAH =S, BRIR— PR, AP TR SR g 2

None,

str.partition (sep)

str

str

str.

str.

str

str

str.

str.

str

1 sep R BB CLESR > A7, R —A> 3 04, M & BT Z iy . B RarFA sy, PAK
rRRATZ G HER . MR BRATARIE], WLR[EAY 3 SO A& A B AR 2 4T 5

.removeprefix (prefix, /)

WERTFAFFEHR DA prefix FAFERITS, &Ml string[len (prefix) 1. N, 3R M EART A7 HR I BIAS -

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

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

Added in version 3.9.

.removesuffix (suffix, /)

WA A suffix FAraR 45, - H suffix 4675, iR string[:-len (suffix)]. HM, &EELHG
FAFER B B A

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

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

Added in version 3.9.

replace (old, new[, cozmt])

Return a copy of the string with all occurrences of substring old replaced by new. If the optional argument count
is given, only the first count occurrences are replaced.

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

AR [T AFER sub TEFAFE AR BN IR (Bcfr) W51, Xk sub ¥ ETE s [start:end] HH,
SR start 55 end PUEENTIFTFORTE . MARRILEIR R -1,

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

KT rrind (), HETTFLHH sub KIZBIN S5k valueError,

.rjust (width|, fillchar |)

RS R width ) FRFER, PR P REA N 55 [EHIHRE R fillchar S1FE25 07 GERINE ] ASCIT
ZHEFF) e AR width /NTAET 1en (s) MR ]S A0 HR A EILAS o

rpartition (sep)

1 sep FJi— U B O BIR A FAFER, R A 3 Jedl, A& afs 2 BiaEsa . A FasiA &
PAR A BT Z IR ER Ay o ARy FRAFARERE], MR WA 3 Jedl i & A2 P AR A R P A R A L
rsplit (sep=None, maxsplit=-1)

AR ] —AS R AT A SR LR 9K, T sep A B AT ER . WREE 1 T maxsplit, W2 #E47
maxsplit JHVGr, W B ATFIR. UI2R sep RIGEHCH None, (R AP N RFF. B
TIELIFEYRS;, rsplit () WHMATHERRLT Tk split ().

.rstrip( [chars] )

REEFEFFER I REIA, BRILPRRBER . chars ZHO0HE @ BERRBRFANFEAH . RGN
None, W chars ZHERINERE AR . b5t chars ZHOFISERANEE; TRSBBRSEEN TG

HéE:

4.8. XAFHIHR --- str 53



The Python Library Reference, X174 3.12.3

-
>>> ! spacious '.rstrip()

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

'mississ'
.

TR AP AT, AR TS ERGTINTA, B Mstr. removesuffix () Jryk. Bl

-

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

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

(.

str.split (sep=None, maxsplit=-1)
AR ] —AS A N BRI R SR B sep AE 9 BT AT ER . WSREY 1 T maxsplit, W2 #HAT
maxsplit W5 (HIE, SIREZSH maxsplit+1 AICH). AR maxsplit RIGESN -1, WIAFRE]
Pk (BEATRTR TTRERIIR AT )

ﬁﬂ%?’\tﬂT sep U“JLokE’J"Ffﬁ"ﬁ%%ﬁiéﬂéﬁﬂﬁﬁﬁ%%ﬁﬁﬁ“ﬁ’E??‘f% wan 1,

2'. 5pllt ") filE] ", 2], sep RV REH 2 FE AT ALK (WJ?D "1<>2<>3" .,
split (! 4%1’52@ ' '2', "3'1). MHIEER S RAR S S EAF R RN ]
Bign:

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

['1" '2" l3']

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

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

['1', '2!, 'l, |3|’ l‘]

UK sep RAGE BN None, WIS —MIFFIL: LMK RN FRFT, HEARHA
@/‘%%ﬂiﬂiﬁéﬁ”ﬂ”ﬂ’%ﬁ$ ﬁﬂ% FRER R TR BRI I, BT None ¥R 28 P4 H
oA S AR P AT R AR

f54n:

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

['1!, '2!, '3']

>>> '1 2 3'.split (maxsplit=1)
[111’ 12 3!1

>>> ! 1 2 3 '.split ()
['1', 121’ 131]

str.splitlines (keepends=False)

IR ] AT R R S ATH R SR, FEATI AR AER . SRS RPN ST, BRIEGHRT
keepends H >} EAH.

WOTIR 2 AN ST AT 4R o Aol Ariditiguniversal newlines #)—A~H4E .
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R ik

\n A7

\r [

\r\n B4 + ¥fT
\v 8 \x0b  fTHIFEH
\f B \xOc I
\xlc A BEAT
\x1d Mo AT
\xle LR BRAT
\x85 T—47 (C1 & 59)
\u2028 (i
\u2029 B bRy

e 3.2 AR ZAEASHE: \v FI\ £ BEAS BT 751 3%

f54n:

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

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

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

['ab c\n', '\n', 'de fg\r', 'kl\r\n']

AW TFsplit (), MM T HRTHFH sep b, X T2=FRFHR IO ERFIR I —2505%, AR R

TR &4 R AT

>>> "" _gplitlines()

[]

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

YEMEEE, split ("\n') IG5 N:

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

['"]

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

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

R TR DA E 1 prefix THIRMIR W] True, HWIRE] False, prefic WAl AN i 2 A IE AR AT 2K
PR TCE . ANSRAT AT start, FF TR E AL BT URKS A . WIRAT I IEI end , FAEFTH8 E 7 B4 1

HegE .

str.strip( [chars] )

R PR EIA, BRI ET SRR AT chars ZHONTEE ZRBR AT TATH . WA
u(y None, W chars ZRENB IR AT SEbs b chars ZHOFIRIEE BAMIRBESG MR SBHRS

BEM A A

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

'example'

MR BT A RS chars ZHAER N FAFHR BB IT Km0 PR B BRIFEEE — MRS T

chars T8 E FAF R TAFIE 1L o ZE(AR B L RFAESS

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

str.swapcase ()

R EEFFRREA, Hh REFEF-E NG, RZINMA. 1HHEE s.swapcase () .swapcase ()

== s I AR—ENEH.
str.title()

R JEFAFER BRI AT, PR BRI S — N R RS, AT INE.

il :

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

'Hello World'

GSTIEGE —AEERA S E E TR E X, KPS FREAL A I B o AR RS UL MR A

B, HEWREREREEE LS Iraaimcstha sy Binii AL, Xl 5e S8 A B r 45 21

>>> "they're bill's friends from the UK".title()

"They'Re Bill'S Friends From The Uk"

string.capwords () BEQEAILIL, HHELUNZHRIRA i,

VEREAR, AT DA FH TE D0 2R SR A 3 X 5 1 722 3 Ak

(>>> import re

>>> def titlecase(s):

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

;;; titlecase("they're bill's friends.")

"They're Bill's Friends."
str.translate (table)

R R AR R A, K AP ARG e RIS iR AR A

__getitem__ () LI RFIBEENXTE, BE Nmapping Bisequence, *4PA Unicode #4775 (%

) RERGIN, FEARFNGN] DML AR R 8] Unicode T3 ()55 B4 HE , 5 AFILE

ST B None, HFFEFMREIFAFE MG 31K LookupError B4, 55

TP R 5.

WRIPMER st r.maket rans () FET ARG FAF 2 AT R B — NI R

TS codecs FBHRPAT & Tl AL o R g 7 =
str.upper ()

REFFAF R EIA, A g Ko KNG R EAFe 4 i RS . SRR s B ARX 45

FNE BB U0 SR 45 R Y Unicode 25 /27Lu” (Letter, uppercase) 1 42 Lt” (Letter, titlecase) |

s.upper () .isupper () HA[HEN False,

The uppercasing algorithm used is described in section 3.13 "Default Case Folding’ of the Unicode Standard.
str.z£fill (width)

B JEAAF R RIAS, FEACIEFE ASCIT ' 0 ' B0 i A FE AR S width. TESRAETTE (" +'/' =) 0 EE

FREBEEAFT X BIHFRMAAEZ T AR width /NTEET Len (s) MR PR FEAFER I RIA .

il
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>>> "42" z£fill (5)
'00042"

>>> "-42" z£i11(5)
'-0042"

4.8.2 printf KB FFFRHEA L

Frils AN AR AL BRI R Z R AR, FTRESE L IO (B Jovk Ew R e A7 ) .
T NBH AP AR FIAE, str. format () FOBART i ¢ AU TRGX R, XERA0r
F A — AR OSBRI TR B RTE PA KT R DL S

String objects have one unique built-in operation: the % operator (modulo). This is also known as the string formatting
or interpolation operator. Given format % values (where format is a string), $ conversion specifications in format
are replaced with zero or more elements of values. The effect is similar to using the sprintf () in the C language.

WIR formar FR—ANBMZE, W) values B DAH—ANHETCAIN G > B WKITE, values ok #32— &0
B SR TR RS B A T R e, B R — BT g (Bt ) .

PO S A BUE 2 AT A LU N, HAAGEAR AL FLE 5T -
Lovs 5245, T RCEBATIEL .
2. WehtEE (RIk), emAFES TR TSI 4 (FIAN (somename) ).
3. FAgihy (WiE), T Sgma bR R R AR

4 BUNTBOCE (WiE). WRAEER < (BT), MSLFRTIERM values JTCARY T —ICR HEEI, B4%
AR G Ay /N B SRR BRI R

S.REREE (FIRE), DAME ' ' (9) Z GGG . ARIGEN ' (B5), NSRS M
values JTCALI N —JCR LI, EHRARART G NS Z 50 -

6. KB (k).

7. FEIRIHL,
YNBSS ECR— AT (SRR i, AR AR R S RS I RS S  MRE, XFRY
TR G T A0, SRR LS b e OB RS AR A .

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

Python has 002 quote types.

TESUTE DL I AU R BEI L * ARICAF (BHGE— PSRN SHOIK) .
AR -

BREML |F

# ARSI BB (BfsE ULR30) .

"0 AR AR AR AT

! MR EXST (WERFERZ L 10 S, WABHREE).

t (M) AP e AR IR (B PAFER) B — =

'+ FESFAF (+ B0 ) RN TRAEERIITL (RB R 2% HR) .

S HHREHAM—ATCA, WA A AGIICA, b s —A R, RTINS edl.
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A PAZE R B IAT (, 1 30 1), (HWms, A% Python SRULEA ME - FTA $1d 4T 3ds
BRIy -

E®RE &= it
'd BRFS T2t R

i BT EHEH

'o! HRS /\EH %L (1)
"u' R - 0T ra, (6)
'x! BRSTdtHE (NE). 2)
X! B HAEHE (K5). 2)
e FafEEX (NE). 3)
'E' TR (K5). 3)
"f! e il < s W A3)
'F! e i1 W 3)
'g! AR REBUNT -4 BUR/NTRS BN /NS R R, wm e k. @
'G! AR WRAEBUNT -4 BOR/NTRS BN R S Eus s, wm e kgL, @
=R BAFR (BB AN TR TR ) .

'r' T (FH repr () #4AT{1 Python X142 ). 5)
's! FARHER (EH str () $640 AT Python X§42 ). 6))
'a' T (fiffascii () FAfT{] Python X4 ). 5)
g REHBRL, FEERPHE—D ' T4/

TR
(D) BRI SRR — R Z i A \HER BT RTZE (' 00 '),
2) WBEREALTEE DRI ZHHEA ' 0x B ' 0x" HIgh (B TRMEM "< i X' #3).
Q) WEAUEXERAAELGT R T — A NIUR, RIS 3 50 .
INERUR RS R RS R , BRIAK 6.
@) WA RSEGR P T AMIUE, REA MM EA S WAL I IR B .
ZINERC R A RS S R RS BE ks, BRI 6.
(5) WRKGTEE N N, RO N AN FAT
(6) =, PEP 237,
M1 T Python FAFHR RATEIIRIE, o Fello R s '\ 0" BUAFAFHISEH .
TE 3.1 fA KR A T 1e50 (Y S £ BB A SN g Hiff.

4.9 —iHk§IFRF|2R --- bytes, bytearray, memoryview

PE R IR DN EZE A S bytes flbytearray. BEflHmemoryview ML H, ZN2 6 S
DM SCR 15 1F) AL RIS RTTENAF , AT IR R BRI

array BURSCRF R RONAT M EEALIREAL, filn 32 (7 HHOR IEEET54 XU mifHL-
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4.9.1 bytes &

bytes XF 52l AP A I A P8 o T2 328 IR P SGAT LT ASCI SUAR A, PRI bytes X
G T LU EAL B ASCIL ARA LI v 1], F HAEF ZHE B SR R B M R 515

class bytes ( [source[, encoding[, errors] ] ] )
5, FN bytes FIHEIITEE ST PR KREAF, M T—1 b migt:
s E AR AR R 55
« WHIZ o MARFHN E FE
-+ SHGEip U ZEEG o ZER

bytes “FAIfEL P A FuifF ASCIL“FAF  (TLi YA AR g i A O AT) o ARATAR I 127 f) b Rl (LA 20
AR R SRR B FE A bytes FTRI{EL.

BT I{E—FE, bytes FHI{EB AT PAR r IZORE I SO S AL, 5217 strings T A K45
P bytes FHIEL MR, CIE TSR0 SUF51.

AR bytes FHM{EMZRIAZIET ASCIL SUARY, fH bytes XFR AT RS bR BB A A AL B A 1]
FeB R R AMER R/ MR E R 0 <= x < 256 (WIRESULIREIRF5| K valueError), XA
AEBOT AR LA N F5E, BARVFE b AR AR S BT ASCIT 03, il DA o 25 24 i ) SCA
W FRIA T R, (R OO TR IR R i 3 2R AR e (5 H Ry SCAR AR BT B
FTFAHE ASCIL i — ZE il Bt AR S EERBIR ) -

BT FHMETE L, bytes XTRIA AT DAE ik HA LA 5 R A -
* EREHAR(EIATTN bytes XfR: bytes (10)
o I B T IEXT 4 bytes (range (20) )
o JE I e XIS ) BT ) — ki B bytes (obj)
H S bytes WERH.
H TP+ /N B R RS B . — AT, RS PR E o A dE B 0 AR . AR,
bytes 27 HAT A AR L IR Y IR N2 53 -
classmethod fromhex (siring)

Iebytes JI PR Il — ARG L 2 A7 ) bytes XTR . FAFHR U T FREEAFI B8
PEHIBAS A B, Hor i ASCI 25 45 £ Z 05 .

>>> bytes.fromhex ('2Ef0 F1f2 ')
b' \AxfO\xfI\xf2'

TE 3.7 AR B HEASTE: bytes. fromhex () BIAESZIEHTA ASCI 75 AT A HIg ZSA84F .
TEAE— A bR B, 1T DAY bytes XG4 Ay 0o W7 1) T 7S B 28755

hex ( [sep[, bytes _per_sep] ])
R [l —ASFRFERXTGE, G LB PR T IT R IA UER

>>> b'\xf0\x£f1\x£f2'.hex ()
'fOf1f2"

WERARAY B AN HERI T AT D) B2, AR MR E BB FAF R AT sep B W& T .
RO OLT , A PRAFWHEG A FAT L8] 55 AWM bytes_per_sep TEZH4x Al HE, IE{HS
MATHR TSR AT R L8, T E R M ZETTIR .
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>>> value = b'\x£f0\x£f1l\x£2'
>>> value.hex ('-")

'fO0-f1-£f2"

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

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

'55554444 4c524c52 4142°

Added in version 3.5.

e 3.8 A KA bytes. hex () BAESCR ] EHY sep FI bytes_per_sep 12 DATE 750t il i i
(745 Z [RHEA T F AT o

H1 T bytes X G2 i BB P51 (REITI04L) , IR T —> bytes W5 b, b (0] FoA—AVEERL, 1M

b[0:

1) AR LR bytes 4. (X5 CARTFARHAR, RGN I R — KR 1

TR

bytes Xf 4 AU FE R FHEE R ..., FAEEEERZELE bytes ([46, 46, 46]) XFEAIRKE
. REZPPAMEA List (b) K bytes XG40 R — A~ 3 H0 L 51 5

4.9.2 bytearray &

bytearray S &bytes X AEXT WV ) o

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

D
bytearray X G4 LB TR ETE L, AT A s ok a2 :
o QE—A 256 bytearray ()
o BIE—MEE KR AF(EIH RSB bytearray (10)
o I i BRI TR 4 bytearray (range (20))
o SE I e X PO A ) e &d: bytearray (b'Hi!')
HiT bytearray X5 2 AR, ZXTGR T bytes F= bytearray 3 1F W TR bytes Fl bytearray 3L #4E
ZHb, SR R PR
FiH S Wbytearray WHEIH.
H TP /N B R RS i . — AT, B N aE i Eoe A T oE B E 0 AR S AR,
bytearray 7 H A7 A A% 2L BRI A R I 280734 -
classmethod fromhex (siring)

bytearray I IRIRI— ML E FATHR ) bytearray XFR o FAFH A 1 FRn B TR
A NEERIRR R S, HA B ASCIL 25 7T B 20

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

16 3.7 WA KEASH: bytearray. fromhex () BAESZME A ASCI 25 AT Hg 84T -
FAAE— B e 5, T DAKE bytearray i G4 R R WA+ 75 BE R

hex ( [sep[, bytes _per_sep] ])
R[] A FAFERXT G, AR AL L PR T IRATNEEECE

>>> bytearray (b'\x£0\x£f1\x£f2') .hex ()
'fOfl1f2"
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Added in version 3.5.

TE 3.8 A KEAZT: Hbytes.hex () MM, bytearray.hex () BLAE L HF AL sep Fl
bytes_per_sep Zx ¥R VATE 7S 2 il it 0 35 2 (420 B A

1T bytearray X4 j& i B EH B P51 (RATHN) , BT —A> bytearray X[ 5 b, b[0] K h—A-%
B, M o[0:1] KA — KR 11 bytearray X5 . (X5 CARFARAFE, R B4 m R e —
KR TR .

bytearray X % () % 7~ i i bytes Xf % 7 M {H #% =X (bytearray (b'...")), H A 'E ¥ # & % L
bytearray ([46, 46, 46]) XFEMMERTIFH. REZT A 1ist (b) K bytearray X 5 i h
— A~ RO L B R

4.9.3 bytes #0 bytearray 124E

bytes #ll bytearray X Gl e A JFAIRAE . BN SRR RVERL, A S AL bytes-like object HE
FTH A TR RTEE, BT MERRE B iR G A2 SEEE R (e, SRAEERAREERE
B n] R TRV E R -

Fik: bytes fl bytearray Xt R ITIAAEZ FAFRAE N HSE, B TR A AR bytes RN HZS
B—E. B, ARUAEH AT 5

a "abc"

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

a = b"abc"

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

HL28 bytes Fil bytearray B2 EE {1 3 ASCIL i —dEfiA% s, PRICAE AL BRAT 5 — R AR IRl 7 24458 G 1
X LR AT SCH B .

Fll: (EAX LT ASCIL (4R AL R DASE T ASCII (A% = A7 3 i 45080 v] g 2% 7 BB

bytes H1 bytearray XI5 )T 51 7535 AT A F-E 2 2E £ .
bytes.count (sub[, start[, end] ])
bytearray.count (sub[, start[, end] ] )
R0 5 5 sub At [start, end) JEFE N ARE R HBBIREL. WIS E start 15 end 29HHREIYI T FORIE.
TR T 5 T AR AE R bytes-like object B 0 % 255 i AR KL
U2 sub gz, VR [l 45 2 [ 2 U A AR50 R4 R R —
TE 3.3 A R AASH: 52 0 & 255 J FE IR TIPS .

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

R T HERI AR LA prefix FATHRIT L, iR bytes [len (prefix) : 1. BN, &[] Jshs —dEdlEdEm
fill A% -

4.9. —i#§IFFIZR --- bytes, bytearray, memoryview 61



The Python Library Reference, X174 3.12.3

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

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

prefix W] DAZAT B bytes-like object ,

il WOTYRM) bytearray fUAS St 3F B E—— R RO E NS, RIMESCA ATk 2L .

Added in version 3.9.

bytes.removesuffix (suffix, /)

bytearray.removesuffix (suffix, /)

MR —HEHBHE A suffic FAFERZE R, IF H suffix 4675, R[] bytes[:-len (suffix)]. 7N, &9
JEE R B ) A

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

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

suffix V] VARAT B bytes-like object

il MO7VRRY bytearray A S AF LB E—— B RV E— NS, RIVESCA BTk .

Added in version 3.9.

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

bytearray.decode (encoding= utf-8’, errors=strict’)

RN st r PFETTE .
encoding BRANH 'ut £-8" 5 {EZ R E % A T IREAL T BE(E.

errors FEHI UM AL PRGR AL £ 15 . WO 'strict' GBRIAMED), W& kUnicodeError, HAMWMREMIEA
"ignore', 'replace' PAKIE T codecs. register_error () WA EM HAML IR, HS R 452
232 75 5 TR

WFPEREE R, RAERELIE BAE T HRiDAER, A T Python 71 4 45X, i A T VAR U WK 2k 25
errors {H AR -

i KF encoding ZHAL Ky st r SuVE H 1% R WS AT [ bytes-like object, TG/ B # Ik I 1Y bytes B
bytearray X4,

e 3.1 A B AASH: AT KA SN S FF
TE 3.9 A B A A H: AR S AEPython T1 %A% X, 1 WM I A errors ZH0H{E.

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

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

Q2R B AR AE Y suffix S5ARGR 0] True, MR False. suffic W] Al 2 AR 15
%*@gﬂ@fcéﬂo UIRAT NI start, KM FTHEE CLETFHIARE AL . ANRAT ATEIT end, KEAEFTHE E (L5
1.

TR 58 0] VAR AT E bytes-like object .
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bytes.find (sub[, start[, end] ])

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

R [E 75 sub TERPE R R B B NRE |, sub W& TR s [start:end] Z W, A[ESH start 5
end SRRV TR Q05 sub R F|NRE -1,

TR T 7S] AR AT R bytes-like object B 0 & 255 i il WA R4

Frik: £ind () JTENAZSAAENRTS ZRE sub e CCE R o 2R sub 2 TH, W in £
(=

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

T 3.3 AR KA W37 0 & 255 Ju IR EE N T4 .
bytes.index (sub[, start[, end] ])
bytearray.index (sub[, start[, end] ] )

RMUT £ind (), BLERARTFIIN KT K ValueError,

BRI T8 ] AS AR bytes-like object B/ 0 2 255 JE I N HIEEEL

T 3.3 UAR KA W32 0 2 255 Ju IR EE N FI7 41 .
bytes. join (iterable)

bytearray.join (iterable)

1R 5] —A~ | iterable W) — 3 i BiHE 20 BFEE T BT bytes Y bytearray Xf 4. AN iterable W AFAEAT ]
BT 3 B I st r MREN 51K TypeError, $Z L) bytes 5 bytearray XF 42 () N2
FHERTTE Z B 15

static bytes.maketrans (from, to)

static bytearray.maketrans (from, t0)

WES T ER Rl — N ] Thytes. translate () BFHXTIRER, ERHE from HRYEEADFAFBUG A
to WAHRIL B LI FAF s from 5 to bR T 7 S a2 I HEA MR KL .

Added in version 3.1.

bytes.partition (sep)

bytearray.partition (sep)
£ sep IR CLEIFFE, R —A 3 Jedl, K& R Z sy o Bafs A S s
bytearray FI A, PARArFRAF 2 GRSy o QAR FRAFARARE], MR Ml 3 JodH i A & J5 7 51 A S B AS
23 1] bytes BY, bytearray X4 .

B R B4 BT ] LU AT B bytes-like object ,
bytes.replace (old, new[, count] )

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

REFAN R RIA, HA BB TE 155 old FRIGFHIE K new. UNRLEH T I BESHL count, W H
Wemi count YL,

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

Frik: BLJ7VAR) bytearray A4S S AF ERAE—— B R E DR, BMERCAE BT AT .

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

R F 74 sub TEJF A NGB R () &Il XFF sub KL ETE s [start:end] 241, Wik
SR start 5 end PREENYI R TR WK EINRE]) -1,

TR TIPS ] LARAL R bytes-like object 872 0 & 255 Ji [l N AL
T 3.3 AR AASTE: WAz 0 & 255 Ju N REEUE N )7 5.
bytes.rindex (sub[, start[, end] ])
bytearray.rindex (sub[, start[, end] ] )
RUT rfind (), BFETIPH] sub RKFIN &5 % valueError.
TR TS ] ARAT R bytes-like object B2 0 3 255 i il WA EEAL.
T 3.3 A KA ASTE: W7 0 2 255 JuE N B E N T)7 1.
bytes.rpartition (sep)
bytearray.rpartition (sep)
TE sep oo — U LA EHR A P51, R E—A> 3 5o, HP & RAF 2wl iesr, o BrrAs B s
bytearray Hi 4, DASSMREFZ RGBS, . WISRAMRAAFAIRE], WIRIEI) 3 JE2H P S 100 bytes
bytearray %5 DA N 5T 5 BRI AS .
BRI BT ] LA AT R bytes-like object
bytes.startswith (preﬁx[, start[, end] ])

bytearray.startswith (preﬁx[, start[, end] ] )
TR B DA 2 1 prefix FELWGR ] True, BRI False. prefix ] DK H 2 AR
RIS e . AN AR start, K5 T 48 E AL BT AARAL . QIARA TR end , REAE T 48 & (i B
1R
BB R B ] R AT B bytes-like object .

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

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

i [u] Ji{ bytes B bytearray X2 HEIA, FHERH A A TE A LS AL delete H H BLI) bytes, HiAx bytes il
T A E BRI TR, AL IR KR 256 1) bytes X4

AT A bytes. maketrans () JyiERAI @I,
X TAUTE SR FATR A, T4 table Z88H None:

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

e 3.6 JUA Je A AR BAE SCHRA delete 120 KT SHL
PAR bytes FiI bytearray X G2 {477 VA RIERIA TN 2 BUE S HeAs ASCIL i i filhg s, (Hadiid 8 A& 241 S8
PSRN AR BB . A/ N A 1Y bytearray J5A#S 1 JFBHIATERAE, T S A0
X5
bytes.center (width[, ﬁllbyte] )
bytearray.center (width[, ﬁllbyte] )

R A EXT G EIAS, FERKJE N width [P RS, (835 2/ fillbyte SHFE WA 02507 (BRIAGE A
ASCII Z54845) . X Thbytes X4, WHE width /INT25T 1en (s) MR FEFEHF RIS

Frilis BLJ7VAR) bytearray AR S AF R ——E R E DN R, BMERCA BT TS .
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bytes.1just (widih|, fillbyte ])

bytearray.ljust (width[, ﬁllbyte])

R JEXT R EIAS , AR N width B2 R EEAERE ST . TR @R fillbyte S e 2500 (BRI ASCIH
BHEAF) o X TFhytes X4, WR width /NF5%5TF Len (s) W [FFFF AR A

il MO7VRRY bytearray A S AF LB E—— B RV E— NS, RIMESCA BTk A .

bytes.lstrip ( [chars] )

bytearray.lstrip( [chars] )

REEFEIEIA, BSHEEEISEY . chars SR8 E BB GF I EHESH T4
FFRFIA M 2 T ASCIL F45F . WA IS B None, W chars ZHUERAFEER ASCI 75 FI4F
chars ZH0OFARTEE BAHIZE; W2 SRS EEMN IrG 46

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

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

SRR — S AT DAJR A R bytes-like object . BRI MA-RIZRFRER K2 4 heA A A R
%, W llstr. removeprefix () . flN:

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

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

Frik: 7R bytearray A 3 JRC A

ERETEINER, BMERCA BT

bytes.rjust (width[,ﬁllbyte])

bytearray.rjust (width[, ﬁllbyte])

R X RRIA, AEK BN width (F9) R EEAXS T . IS ER fillbyte HIFE 2507 (BRIASE ] ASCI
AT ) KT bytes X4, AR width /NFEET Len (s) MR B JFEFES ) RIAS

Frik: BLJ7VAR) bytearray AR S AF ORI ——E B2 E— DN R, BMERCA BAL TS .

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

bytearray.rsplit (sep=None, maxsplit=-1)
K¢ BT IR A R B T8, A sep AR 8 BT, QSRS T maxsplit, W& Z #E4T
maxsplit JWHRGr, M 5w BIFIR. QIR sep RIGEBCH None, R H{E ASCI =5 AAFH T HI# &
PAERARAE. BT WEBFFETRSY, resplit () BIFHMATHEREMLT F SR split ().

bytes.rstrip( [chars] )

bytearray.rstrip ( [chars] )

REFE A REIA, BRIGENRRBT . chars ZHCHIGE B RTIVEE AW BT XA
ARRRM T IRE 2 M T ASCIL 4T, IRl None, W chars ZHUERIAFE Bk ASCII 25 4T
chars ZHRGHAHRE A S MR SBRSEBIER A A6
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>>> b spacious '.rstrip()

b' spacious'

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

PR BRI B HI 81 AT PR AT R bytes-like object o« BEMHBRAANGHR AT, MARETPAH EEGHINF
B, HZ W str. removesuffix () . Bl

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

b'™M'

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

il M7 bytearray fUAS St AF B E—— B RO E NS, RIMESRCA ATk 2L .

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

bytearray.split (sep=None, maxsplit=-1)
K¢ B F 2R A R 5, G sep AR 04 . WEREH T maxsplit HAEGE, W2
BEAT maxsplit WAk (HIL, FIRRZ S maxsplit+l NILER) o WER maxsplit REGESH -1, M
BRI B (HEATITA AT R348 )

WRGH T sep, MEZWTBHFASYWHEE —EM SR 0B EFFs @Glmb 1,2 .
split (b', ") ¥HRH [b'1', b'', b'2'1). sep ZEATREN—DZEWFEH Bl b 1<>2<>3" .
split (b'<>") R[] [b'1', b'2', b'3'1). MHIKEMSRFTRDSFFRERE (b ] 5§
[bytearray (b'") ], EAKBURTHIFSRREIZHEL. sep ST ARAL B bytes-like object .,

GpE

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

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

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

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

[blll, bl2l, bll, bl3l, bll]

UK sep RAGE DN None, WM F—FfrdFIE: HELH ASCH 2 AFF 2PN A FaAF, H
SRS E PR ORI Z AR I, FEATEE SRR R OL TR 25 Fp 81 sl {3 ASCIT =5
AP I EA TR R ] (]

B :

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

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

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

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

bytes.strip( [chars ] )

bytearray.strip( [chars] )

R FESI RN, BRI LA RBFAT . chars ZHCNHE & SRR 1 (4 A 1 —dE 6T 51
— XA FREIIOT A R T ASCILFAF . WIRA SN None , W chars ZHERINFE ik ASCIT
ZEfF. chars ZROTAHEE BATISHBUSS; 2B RS EEN I A6
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>>> b spacious '.strip()
b'spacious'

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

TR RN T E 8 ] DARAT B bytes-like object »

il WOTYRM) bytearray fUAS St 3F B E—— R RO E NS, RIMESCA ATk 2L .

PA'F bytes FiI bytearray Xf G2 1) Jy ik ABUE (I e 2y ASCIL () — bl ds =0, 7R B 244 B 1A 78— E il Hicdis
THTERA/ NPT Y bytearray JyA#D o JEHIBATHAE, T2 E R4

bytes.capitalize ()

bytearray.capitalize ()

R FIIEIA, Hh RSP IR RN — A ASCILUFAT, I AR — A i 545 K5 i H
BRI/ o ASCIL P I {ELRFARAF IR AL

Frilis BLJ7VAR) bytearray iRAS S AF R —— B R E DI R, BMERCA BAL TS .

bytes.expandtabs (fabsize=8)
bytearray.expandtabs (tabsize=8)

R FHIR RIS, Hoh B ) ASCIL il 47 & il — a2 4> ASCIL ZA% i, HARHURT Y1) (7 &
LG ERIHIRATIEE o 45 tabsize DT BCA—DHIZRAL (BRIME 8 I BUERIHIZRAAES 0, 8, 16 KKK
fE) o ZRITFFH, MHIH AL ERF RN BIF B A AP T4 MR AT ASCIT il 245
(o' \t"), WFFEGRHIEA— DRSS, HEYHIIGET TP RRA. (FERFAS A2
Sl ) WIS ET T ASCILEATAF (o' \n") BEIEAF (0" \r"), ELBEHIIFR Y HERCAE.
FEATHAL 735 S PO IE SO -2 RIS —, AR T EAERE T E I 2 iy 2

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

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

Frik: BLJ7VAR) bytearray AR S AF ORI ——E B2 E— DN R, BMERCA BAL TS .

bytes.isalnum ()

bytearray.isalnum/()

wmR Py b i A W ER R F B 2R ASCIL S AF B ASCH - i i ¥k 14 3 H ¥ 4 3
25 W GR [\ True , A W GR [ False o FFBEZE ASCH 4% a2 5 W H & & 1 J¥ 5
b'abcdefghijklmnopgrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ ' I F&F. ASCII + i il

B P H e SAE TS b 0123456789 T,

Bl
>>> b'ABCabcl'.isalnum /()
True
>>> P'ABC abcl'.isalnum()
False

bytes.isalpha ()
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bytearray.isalpha/()

LU S5 I L ST CO S I ASCIL =7 #F 9 H B 2 A A 2 W & [o]

TR K
TR K ASCH ¥4 R T

True , 15 W & [A] False W E U EE T
b'abcdefghijklmnopgrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ ' HIF{FAF o

il :

>>> b'ABCabc'.isalpha/()

True

>>> pb'ABCabcl'.isalpha ()

False

bytes.isascii ()

bytearray.isascii ()

MR T H) R 23 8750 BT E kg ASCIL 5 R[] True , AHIERE] False . ASCI “E5 I HUE
L2 0-0x7F,

Added in version 3.7.
bytes.isdigit ()
bytearray.isdigit ()

WR A T b2 ASCIL il Hp s AE 2 iR 8] True , HIIRE] False . ASCII -
PEH D e A SRS b 0123456789 AT,

Bildn:

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

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

bytes.islower ()
bytearray.islower ()

WA 2D —A/ NGB ASCIL 459 Hi%A KB ASCIEFFIER ] True , FHMERF] False .
IpUE

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

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

/NG ASCH FA R F TEE STEFY] b abecdefghijklmnopgrstuvwxyz ' PR FERF. KE ASCII
AR E A S R4 b ABCDEFGHI JKLMNOPQRSTUVWXYZ ' HHF4F.
bytes.isspace ()
bytearray.isspace ()
WERJFH) e F 452 ASCIHL 25 79 HIF HHE2S Wk ] True , HIR[E] False . ASCIL %5 I 4F
MRFITEAEETS o \t\n\r\x0o\f" (&4, HlE, A7, |24, FHHil R, 40 PrF5F.
bytes.istitle ()
bytearray.istitle ()
W ¥ 5 R ASCHL AR /NG IR AT HF ) dE 2 Wk [\ True , fHNR[E False o W& Hbytes.
title () TR R “BRER/NG” BITEAE L.

54n:
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>>> b'Hello World'.istitle ()
True

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

bytes.isupper ()

bytearray.isupper ()
WAFH) i 2D —AS R E TR ASCIUFAFH B /NG ASCIUFAFIR ] True , R[] False .
B :

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

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

/NG ASCH Z 4l W EE 5774 b abedefghijklmnopgrstuvwxyz ' HHFEMF. K5 ASCII
ST

FR R EA S E)F 4 b ' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' I FET.
bytes.lower ()

bytearray.lower ()
R AP R REIAS, H RS ASCIL S AF e R W NG TE .
Bilgn:

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

/NG ASCH FEFF il HE 5774 b abedefghijklmnopgrstuvwxyz ' FHFESAF. KE ASCII
FE R T HA EHAEFES b ABCDEFGHI JKLMNOPQRSTUVWXYZ ' FHIFLF o

Frik: BLJ7VAR) bytearray A4S AR ERAE—— B R E DR, BMEBCA BT AT .

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

A ] el i A 8 A AT ALY B2, AE ASCIL AT ARAFII L E YR o M7 IR Hluniversal newlines
T AT GERINIER A EEATIF, BRARGI T keepends HHEAH.-

Bl
>>> b'ab c\n\nde fg\rkl\r\n'.splitlines/()
[b'ab c¢', b'', b'de fg', b'kl']

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

AW TFsplit (), ML T FRAT sep W, M T2 FAFERIOTIERR B — 25038, AR BRHHATA
KGRI IMNGTT:

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

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

bytes.swapcase ()
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bytearray.swapcase ()
R RSP REIA, /NG ASCIL EAFE A s I K ETER, RZIF .
Bl

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

/NG ASCH FAF R FTEAE LT Y] b ' abedefghi jklmnopgrstuvwxyz ' FHFES. KE ASCII
FA R EA S HE)TF 4 b ABCDEFGHIJKLMNOPQRSTUVWXYZ ' HHF4F.

AETF-str.swapcase (), fFEE_HHIRA T bin. swapcase () . swapcase () == bin 8257,
K/NEEEAE ASCIL H@ X Fkiy, B H X F4E & Unicode A7 R 6T A BE AT «

Frik: BLJ7IAR) bytearray fiiAS S AR ERAE B R E R, BMEBCA AL AT .

bytes.title ()
bytearray.title()

AR o] J R R R A, A R A AN RS ASCIL P AP AL, AR T REN/NG . AKX
ARG ) T B PR AR AL

54n:

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

/NG ASCIL Pt i B S 7E )75 b 'abecdefghi jklmnopgrstuvwxyz ' FHIFRF. KE ASCII
FA R T E A EF5 b ABCDEFGHI JKLMNOPQRSTUVWXYZ ' HHYFAF. A HAh 75 (A
KA R/ING

BBEVA R — R BRI 5TEE TR E S, RS F R A B e AR 2B L TR
A, HEREWRE ERE SIS Ira e b B8Oy iR, Xl i S S m R 4s

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

] RAGE A I N S AR A R B RS A 1 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."
.

Frik: BLJ7IAR) bytearray A4S AR ERAE—— B R E R, BMEBCA AL .

bytes.upper ()
bytearray.upper ()

REE AR, HFr /NG ASCH FAF 54 T v i K S,
P
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>>> pb'Hello World'.upper ()
b'HELLO WORLD'

/NG ASCH &l HE 574 b abedefghijklmnopgrstuvwxyz ' FHFER. KE ASCII
R EM 57574 b ABCDEFGHI JKLMNOPQRSTUVWXYZ ' FIF4F.

Frik: BLJ7IARY) bytearray A4S S AF R —— B R E DR, BMEBCA BT .

bytes.z£ill (width)
bytearray.z£ill (width)

R JE P RIAS, FEAIIETE b 0 B A 74 K BE N width. TEGERIZE (o' +' /o' =) IIALFE 738
RAEIE NS Z B FTMAEZ /. X Tbhytes X5, MH width /NTET len (seq) MR AR T4 .

f4n:

>>> p"42".z£fi11 (5)
b'00042"
>>> b"-42".z£fill1 (5)
b'-0042"

Frik: BLJ7VAR) bytearray AR S AF ORI ——E R E DI R, BMERCA BAL TS .

4.9.4 printf REHFTHRMHEAL

ik NGRS LB B A Z R, PTRESECFZH IR (BIANTCiE IR 6 s S 7 ) .
W EAT IR (E AT R e B, BRI A— o4l

FATHRXG (bytes/bytearray) HA—FRIRR N ERIE: [ & GRBD iR X MBHRN TR 4%
KAH IHEIZFAT. X T format & values (LW format g—AFHTHMR), TE format Hi) % Feihrid
RO A WE A values 26 H o HACREMTAE CHHEF MM sprintf (),

W formar FoR—ABINSEL, W values W] DUA—AAETCH TG P07 NS, values W75 8K 2 & —4
TR SGA% A T B R 48 E B IR AT OB Rl i e, s B — AN b ek & (Biltnocdl) .

FHARCAT S BT Z P47 BA DA T AL, FLAL B8 AR AL E A L -
Lovst 785, T ARCH A iR .
2. BRgTEE (ATHE), doinBES TR FSIAR (B (somename) ),
3. Heithr (i), TS S R R S 5

4 BUNFBOCEE (WiE). WERGEER < (B9), MSFRBERM values TCARY T —ICR HEEI, 2%
AR G Ay /N B SRR e R B2 S Y TC R

S.REHEE (FIRE), DAMME ' ' (U9) Z SIS EEEMEG . ARIGE N '+ (B5), WISLERkEEEASM
values JTCHL N —JCE AL, ZHHARBT GNAE L SR T

6. KB (k).
7. FEIRIH,

VHASEO—ADTF I (BOLAMMEA) i, R Ak sl oL & N HE-S- r i, R
'SP R T SR T RN B AR e R A AR (. B
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>>> print (b' has quote types.' %
Ce . {b'language': b"Python", b"number": 2})
b'Python has 002 quote types.'

TELLTE DL T AU R BEI L * i (R E— RIS HOIK) .
AR -

# ERFHCF N AU (BfE LT .

o’ AR AR EH R AT

- R EXT (WERFERZ W 10 #64, WABHREH).

" (ZEA%) P R R R IR (BUEFAF ) AR B i — A s h

! FRSFAF (+r B0 1) BRRTHRAGEGERITL (SBER S8 1) .

T PAZE R B IAT (n, 1 20 1), (HaWms, A% Python SRULEA M2 - FTA $1d ST 3ds
AR -

% % 8FE &
i %
d’ R E R i ks

it EER iR wiia ko

o' HfFS/\HEHIEL. (1)
"u' HEPRA - ET 1A (8)
'x! B HdEdE ONE). )
X! BT HoN#EdE (R5). )
e TR aEE (NE). )
'E' FagguE (K5). 3)
£ kR = (3)
"F' PRy SR i - W 3)
'g' g WERAEEUNT -4 BURN/NTREEENME /NS fa o=, & A -2kl g =X )
'G' TR, WERAEEUNT -4 BURN/NTREEENE A RS a8, & A kg =X 4)
e AT (BB AN TFATNE) .

B! FATER (ETEE0E S KPR R A __bytes_ () IUXH). &)
's' 's' & 'b' AR, RN 4TEET Python2/3 WA H T . (6)
iU FHE (ffiff] repr (obj) .encode ('ascii', 'backslashreplace') JZiHfEE (5)

Python X142) .
"r' 'r' 2 ta A, H4TEE T Python2/3 ARSI . @)

s RERSH, EERTRE— s A

R
(1) BB RIB X SAER — D Z A A b \BERI BT BTZE (' 00 '),
2) WEAUEASAEE DRI ZHHEA " 0x" 30X HiZR (WU T2 = ik 'x' #:X).
Q) WG RGP AN, R HBA JD -
ANEURUE IR R AR BE R, BRI 6.
@) WEAUEAE RS R MIUR, RES AL ZA S WHAE DL AR R -
ZINER R AT BB (R RS BE s, BRI 6
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(5) ANASREREA N, R N DA

6) b'ss' BFM, (BFE 3x BRI PHASPAELE.
(1) b'sr' OFM, HIE 3.x BIHERLBRE.
(8) &, PEP 237,

ik BLJ7IARY) bytearray A4S AR R E——E BT E MR, BMEBCA AT AT .

PEP 461 - >y bytes £l bytearray sl % #&=4k,
Added in version 3.5.

4.9.5 WEHE
memoryview XGRSV Python fURLTS ] — X R RS, R BHZXT G SCRE Zenh XM Jo s 2745 UL

class memoryview (object)

BIE—A5] H object Bimemoryview . object WM L FF G KM o SRR KM N B X S B bytes
Mbytearray

memoryview A JuEMWARE, LRI H IR object A0 PR JE T AT IT. KT 2 Ry e 8,
Mbytes flbytearray , — M ICEE—F7, HHAMZEA, MMarray.array Al B RKHILE.

len (view) & Ftolist K, RIMEMIRESNFERERX ., WE view.ndin = 1, BEHHETH
E R E N EE .

T 312 A KA TE: QIR view.ndim == 0, FFE len (view) ¥5| %K Typebrror MiAEiRMA 1.
itemsize JEMERFL B TTR I FIEL
memoryview XFHEMYI R MRS ViIRHITER . —4eU) R INEERR 2 — T

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

98

>>> v[-1]

103

>>> v[l:4]

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

b'bce'

Wk format jg—ARE T struct BIHAY AR KBERIRT, WSRO B R dy B0 18 s 4l
PATRG], FREHA EFRER A AR . —AENAEILE ] DAGE ] — A BBl — A B i ity e
AIATRT . ZUENAAOLIE ] A d i85 ndim AN BEEHA IR TCRAFTRT], ndim BIHLAERE . FHEN
PR P AT PAGE ) 25 TC LA TR T

X B A AR T AR S

>>> import array

>>> a = array.array('l', [-11111111, 22222222, -33333333, 44444444])
>>> m = memoryview (a)

>>> m[0]

T
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(B2 Li0)
-11111111
>>> m[-1]
44444444

>>> m[::2].tolist ()
[-11111111, -33333333]

MR T EX G5, WIATFILE SR —AEU) R R E . B RN B A

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

>>> v = memoryview (data)

>>> v.readonly

False

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

>>> data

bytearray (b'zbcefg')

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

>>> data

bytearray (b'z123fg"')

>>> v[2:3] = b'spam'

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

ValueError: memoryview assignment: lvalue and rvalue have different structures

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

>>> data

bytearray (b'zlspam')

.

XA HB, b B Whashable (AHE) B —2E NAFL EIZ PTG A X 42 o I A B E R 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

TE 3.3 WA B A AR B — 2 AT L BRAE W] AU Ao sS4 0B, b e ) — 2 A 77 A B B

hashable.

TE 3.4 JRAR KA NIFALEIES BshE i Ncollections. abe. Sequence
AE 3.5 WA A AR T AL I A R 6 B RO A T R 5

memoryview HAPNT—8IE:

__eq__ (exporter)
memoryview 5 PEP 3118 w1t 5 Hh dX P AR, I HAR M st ruct TR SR
PR A A AR I B S R AR, W E AT T2 S5 6 -

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

>>> 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, 1]

>>> x = memoryview (a)

&)
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>>>
>>>
True
>>>
True
>>>
>>>
True
>>>

True

(#z E70)
y = memoryview (b)
X == a ==y == Db
x.tolist () == a.tolist () == y.tolist () == b.tolist ()
z = y[::-2]
zZ == C
z.tolist () == c.tolist ()

BRI AR A ER A s t ruct BERP SRS, IR AR B AMAE (R A X
FrEp e XN ZARIA )

>>>
>>>

>>>
>>>
>>>
>>>
Fals
>>>
Fals

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

e

a ==>b

e

TR, SiFABREL R, T NFEREXRKD, v is will FRERE v = w.
TE 3.3 JUAS A AS T 2 R RRAS LA S0y AL R 2 220 4% H B U5 a2 B 4514

tobytes

(order="C")

REGeop X R 7 R el XA Y TAE N AL B by tes i RR -

>>>
>>>
b'ab
>>>
b'ab

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

cl

bytes (m)

c'

M ARESAL, GiRGE TP RRmsIR, L BrA JCs oy 7 . tobytes () 30HF
FIRAAR AT, AT st ruct BURTETRPIBLEB WAETEN -

Added in version 3.8: order W[ DL {'C,'F, A’} 24 order 2}y’C 5'F B}, JFEHABAIEHE SR E

C o

Fortran JIify . X TIELEUE, A SR BENAFAOR RIS F5E 50, PIF7A i) Fortran JIfi

FoavRE . T AEESIE, Bdhs et C X . order=None 5 order="C’ 2 MR

hex ( [sep[, bytes _per_sep] ])
Rl ANFRFERXTR A B AW/ S RS 2 Zep X LA~

>>>
>>>
'616

m = memoryview (b"abc")
m.hex ()
263"

Adde
¥E 3.

d in version 3.5.

8 MUA K HEARTE: Hbytes.hex () ML, memoryview. hex () BLHESZ ¢ P BEIH) sep FlI

bytes_per_sep Z 3L AE 75 BEH i 1) 519 2 (3R A 20 BRAT -
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tolist ()

FEGeop X N IR A— e RS R LR ]

>>> 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]

e 3.3 A KAALH: tolist () BHEFf st ruct BHUEIRT BT By A0 AR A L 2 40k
N

toreadonly ()

1R[] memoryview X G [ HEEHUA . JRIA) memoryview X5 Rk A .

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

>>> mm = m.toreadonly ()

>>> mm.tolist ()

[97, 98, 99]

>>> mm[0] = 42

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

TypeError: cannot modify read-only memory

>>> m[0] = 43

>>> mm.tolist ()

[43, 98, 99]

Added in version 3.8.

release ()

FEHCER N AERL A ST AT IIRZ G X o 172 X R AE L I T R 2 RIUREIR BN/ (il
bytearray ¥F&BES LB N) 0 B, JEH] release() ] DAy R R 22 ik Se i d (R
ATAT 2 R TR ) o

TEMOTERR MG, ARF L At — R 5 K ValueError (release () RSN, EW]
AR Z UK ):

>>> 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

B with @A), WRARELE BRSO PRGBS ROR:

>>> 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

Added in version 3.2.
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cast ( format[, shape ] )

R NAF R AL FT ks B AR . shape BRIAH [byte_length//new_itemsize], XIEIR
BERME R — e . REMER— I NAAILE, B2 KA SRS SR s
1D -> C-contiguous FiI C-contiguous -> 1D,

H AR B BR ) st ruct YA —IC R AR . X 2eAg b i) —Fle 2508 5755 g =X
(B0 8¢, GRA IR BENE AR A ] o T A 1 I B T RE I T HAA R &R
5.

4 1D/long #£4:>}y 1D/unsigned bytes:

>>> import array

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

>>> x.format

v

>>> x.itemsize

8

>>> len (X)

3

>>> x.nbytes

24

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

"B

>>> y.itemsize

1

>>> len(y)

24

>>> y.nbytes

24

} 1D/unsigned bytes ¥4t "4 1D/char:

>>> b = bytearray(b'zyz')

>>> x = memoryview (b)

>>> x[0] = b'a'

Traceback (most recent call last):

TypeError: memoryview: invalid type for format 'B'

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

bytearray (b'ayz')

I} 1D/bytes #£4k 3D/ints F4E4% 4 1D/signed char:

>>> import struct

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

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

>>> y.tolist ()

(reo, 1, 21, (3, 4, 511, f[(le, 7, 81, [9, 10, 11]1]]

>>> y.format

080

i
>>> y.itemsize
4

>>> len(y)
(25 N30
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(% 50

>>> y.nbytes
48

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

>>> z.itemsize
1

>>> len(z)

48

>>> z.nbytes
48

¢ 1D/unsigned long %44y 2D/unsigned long:

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

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

>>> len(y)

2

>>> y.nbytes

48

>>> y.tolist ()

(ro, 1, 21, (3, 4, 511

Added in version 3.3.
15 3.5 WA R AR T M40l ST LI, s R T2,

AFAE—LER] I Y H eE  :

obj

WAL 2 X4

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

>>> m.obj is b

True

Added in version 3.3.

nbytes

nbytes == product (shape) * itemsize == len(m.tobytes()). X HFEELSRE
IREPRE S 5 SR F R EA—EET 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)

>>> y.nbytes
12

(ZF50)
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(# E30)
>>> len(y.tobytes())
12

Z YR

>>> import struct

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

>>> x = memoryview (buf)

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

>>> y.tolist ()

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

3

>>> y.nbytes

96

Added in version 3.3.

readonly
— RN A2 A HEER T R
format

—AFAE, AEE PR ITRIE (R st ruce B . NIRRT A A LTS
XA A Q18 (B3R (Bt olist () SUBRT AL R BT R L.

fE 33 MUA KA W A% N "B BUAE & MR struct M5B IE GROR AL B, X ROREH
memoryview (b'abc') [0] == b'abc'[0] == 97,

itemsize
memoryview H1REANTCE AT AT R A/

>>> import array, struct

>>> m = memoryview (array.array('H', [32000, 32001, 32002]))
>>> m.itemsize

2

>>> m[0]

32000

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

True

ndim
— MY, IR NIFITIGERN Z Y B 2 DAY
shape
—ERHOTH, i ndim B EEES H NFEIT R N e84k
TE 3.3 A A RS 24 ndim = 0 IHMECH 25 TTAH A A None.,
strides

—AEHOT, Wi ndim BB H PATITRORERDS, DA IR A E R B AEASI0
E

T 3.3 A K AEAZ T 24 ndim = 0 BH{E A 25 TG M A4 None
suboffsets

i PIL KRS A TR - (B DU EASEEE .
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c_contiguous
— AR NTEE AR C-contiguous FAE /R{H «
Added in version 3.3.

f_contiguous
— AR NAF 215K Fortran contiguous BRI E .
Added in version 3.3.

contiguous
— RN Ay contiguous HIATT/R(H .
Added in version 3.3.

410 EEFB) --- set, frozenset

set X5 52 i H A ME—VER hashable X5 r 0B J07 2 4E . & LA R B 46 B R I . AT 1) v 5B
EUARECER RGO, BlanscsE. e, ZESWMEELEFS., (XTHMERNFESFdict,
list Htuple ZNEA, PAMNcollections Bidk,)

S5HAZ L4, £E5M T x in set, len(set) fll for x in set. {EN—FTLFNEZTE, £&5
HAICRKICR OB SIRAMNT . AL, EEA SRR YA S0 2R 54 .

HEiA WM EEAGRA, set flfrozenset, set KALZRAFH - HNZ WA add () Fll remove ()
XFER VAR A . TR AR SR B A WS A, BANREEF A s A E A0 E . frozenset
AR AN AE I HoWhashable --- Fo N A1 G AN REFFCAE 5 R IME w] DARI VR i Ay el HC A B 1) o

B TR PAGE ] set Mias, AEZSMY set (A2 frozenset) i nf DA I A 523 BRI U R I R W& TR 52
PRAIE, BN {'jack', 'sjoerd'},

AR P 1 gt EL A A R D 5
class set ([iterable])

class frozenset ( [iterable ] )

IR Al —ANHr ) set B frozenset %, HICE K H T iterable, FEEIITCE NI Nhashable, B3N HES
ML ES, TTENNZEEGUIUN frozenset X5, WHRKIRE iterable, WIRFR [Bl—Hr 7S
£H5.

A Z M7 20k E)E:
o RS NS RTR N = { ' Jack', 'sjoerd'}
o LA SR: {c for ¢ in 'abracadabra' if c not in 'abc'}
o fifi 2RHIM)IESS: set (), set ("foobar'),set (['a', 'b', 'foo'l)
set fllfrozenset WISLBIFEMLDA R A

len(s)
R EA s e EE R (RF s 9340 .
X in s

R x 2k s P .
X not in s
Fril x 2R s HA s .
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isdisjoint (other)
WAL TGS other A RIITTEMIRE] True, 4 HALYPHMNMEATNAE NSEGH, BigH
N EE S
issubset (other)
set <= other
Kol 2 A& RS JCRHAPLE other Z 1.
set < other
KM EES R N other IE T4, Hl set <= other and set != other,

issuperset (other)
set >= other
Kl J2 75 other WA TCRIBIEL AL H
set > other
KA BN other I EAEE, B set >= other and set != other,

union ( *others)

set | other | ...
Rl —ASE S, Hh sk A IREA LA others $8E A EATIITTE.
intersection (*others)

set & other & ...
R —NEEES, A LA DA others 15 E I TG 4E AP LA TR
difference (*others)

set — other - ...
A=A, HP S A HTE others 1558 1 HABSE A AN FEI TR
symmetric_difference (other)

set ~ other
Bl =S, KPR SE TIREGSET oher 15 HMES, (HARFRNETHE .

copy ()

1R 0] R A S DL
W& ,union () .intersection () .difference () .symmetric_difference () .issubset ()
Missuperset () JYEMARBESFAST] A SZAE M SR — S8 M2, ETHEHE
FERNT R T W BR S HONEE G XS . XTI TR set ("abe') & 'cbs' XA ML,
T T 2 E 1Y set ("abe') .intersection('cbs'),
set fllfrozenset WXFFEGSEGHLE. MM EGYHMNLYENESTHENTTEDUETH
—MEEZ W (BRI AR T4E) B, —MMEAY S H A S — I EANETE (B )G
EHTHEEPERHE) HWNFRS NS, —MEAGYHICYE S N EANERE (B
HIBEEWEAHE) BIET R —MNMER.
set [Pl 5Hrrozenset WL Gl 2 B & T E 10 & A7 L. 6l 4 set(tabe') ==
frozenset('abc')ﬁi[]"frue7 set ('abc') in set ([frozenset ('abc')]) tH—#Ff,
FESHEF IR A2y g i, ERWAIEES HORHAZ B4R & NS AR Xt
HHITEE, FILPAT PR kA False: a<b, a==b, or a>b,

HTEENE XL T (THEXR), NILHESWRMSIFEList . sort () IR HFFTEE L.
EENTTE, SFMMEIEML, WA hashable,

R Tset Ll 5rrozenset ¥ 3§l £ 12 B/ I& 8] 5 55 — A #eVE B0 [ 7 2 84, 4 4n:
frozenset ('ab') | set ('be') Jfika| frozenset HSLH,
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TERIN TR T set AR TAWALR frozenset SLHIRHRAE:
update ( *others)
set |= other | ...

HOFrSE A, BNISK H others Y ITAICR
intersection_update (*others)
set &= other & ...

WA, SR PTEITA others HLAFAER TCE
difference_update (*others)
set —= other | ...

HOHTEES, BBRH A AFLET others FYTTE,

symmetric_difference_update (other)

set “*= other

EHEE, ARBEFETEAN—IrmAEERFERITER.
add (elem)

FFICR elem FMBIEA P
remove (elem)

MEETREIRTCR elem. MR elem NMEAETEE MK K KeyError,
discard (elem)

WIRTTHRK elem FEAET LA H AR HFE R .
pop ()

MEEGTRRIFRIMERE— TR, WREANEWET| KRkeyError,
clear ()

MEETBERITAITE.

HHE, EFizBE KR A Wupdate (), intersection_update (), difference_update ()
Msymmetric_difference_update () JF{ENEREZAT B B ZRAERSEL.

WYER, _ contains__ (), remove () fldiscard () Ji¥EH] elem S0 DAE— N EES. N FE
REMPIRGEES, TR elem G A1E—H VY I 4 .

4.11 BREFSERY - dict

mapping 34 & ¥fhashable (HISTEUT BTG . WLGHE T T4 5. H i —FhbrfEpe s s, (X T
HMBERN RS E 1ist, set Hruple FHNEI, PAfkcollections BiH,)

FUAEE TUF W ORI . A Rhashable FfE, B &5, FIBUHAMAT AR AL (F{H HUBL M AEH 0 4
Eié Fie) BEATTORMESE . R GSRAI S (0 1, 1.0 Ml True %) AW I H ARG | ] —A i
N o
class dict (**kwargs)
class dict (mapping, **kwargs)
class dict (iterable, **kwargs)

A g b eSS N - S5 eI B R VA e 2 Gl T K W R IUP S S 2 2 1 € S Sl e

T i 4 o R
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o [FRAMIESHDAIES G 2 EX T {"jack': 4098, 'sjoerd': 4127} or {4098:
'jack', 4127: 'sjoerd'}

o [ FMMESA: {}, {x: x ** 2 for x in range(10)}

o [ BB MEELS: dict (), dict ([ ("foo', 100), ('bar', 200)]), dict (foo=100,
bar=200)

UGB AR ESE, ROE AT FH RGE M E SO HIE T4, e/ —
B HWS GAH R EX . BIMETE, B8 SEU AR — A iterable 34 . %A ARG
FA) B — T A B IR — AR AL S AN TC R B PR AT G o BT 1 38— X G 1k - S g —
g%f%g{gw%ﬁﬁi%ﬁ\w@%ﬁo AR — A IR AL, R i fe — MELRE O HAE
HHLF ST WY FAEL

WEREG I T RETSE, WX TS HEHESPOMA S BT A SRR 7. AR EMAR
EAFTE, K H KBTS RNER Ok A MBS HE.

VENER, PAFARFLER R FHIYZET {"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)

a =

>>> =b==c==d==e == £

True

15— AR R AL 5 B 24000 =X RE B A %R0 Python FRiR R it . HoAth =8 00wl AT

EEEEIGOE

XS SRR (IR B A S A Y 24 ) -

list (d)
IR A d o BT SRR B

len(d)
IR [ d AL

d[key]
B[] d HDA key SRS . ANARBIL HONATAE key W5 K KeyError.
MEFIPTREN T HE __missing_ () H-H key RIEFE, W dlkey] #AVENGEHZ T
P B key VENSEL. dlkey] BEGRFRIIEE] & __missing_ (key) VM FrR BI85 & B4EA]
MRS WA HAEAFS B ORI _missing_ () WRAE N __missing_ (),

WG|k KeyError, __missing_ () MAUR—ANTE; EARER LRI

>>> class Counter (dict):
def _ missing__ (self, key):
return 0
>>> ¢ = Counter ()
>>> c['red']
0
>>> c['red'] += 1
>>> c['red']
1

EHEH 2R T collections. Counter SEFBYHA D . i8F 55— AFK _missing__
TR ticollections. defaultdict B,
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d[key] = value

¥ dlkey] &N value.
del dlkey]

f5 dikey) M d HRSHR . WIHBATFORTECE key M&3| K keyarror,
key in d

Q2R d PAEAERE key MR True, IR False.
key not in d

Z4F not key in d.
iter(d)

IR A A B AR TR R . X iter (d.keys () [PUSER R,
clear ()

Mol S BT R -
copy ()
A [l J LK P DL

classmethod fromkeys (iterable[ value]

K H iterable WA A 7L, HERHE(EIEN value.

fromkeys () je—PIREHFIBRITIE . value BRINK None . FrafE# AT H—A~ Sl sL B,
Pk value J§H—> AT A0 G BN 23 51| F0 5 f2 B = 0 . BORIBURFAYE, TS0 S
Sl

get ( key[ default]

AR key F7AE T W5R [A] key FO{E, 75 W3R 0] default, {05 default K25 1 MERIA K None,
M4 A5 K KeyError,

items ()
AR A I (OB, () ) AR —ASETRE . S AL AT S A
keys ()
AR o] ph A B — TR . S AL 3 2 A
pop ( key[ default]

WA key AEAET A NP RS BRI R 0 HAE, 75 W3R [F] default, WNR default K25 H. key A7
FEF P W5k rkeyError,

popitem ()
MFIAPF IR A (3, ) X BREXT 24 LIFO (5#EEH) B F gk [l .
popitem () AT X FHBITHFEMENEN, XEEAGFETEEREH. qRFH N, 3
Hpopitem () ¥5| K KeyError,

15 3.7 WA R R AR AW OR R LIFO Y. AEZ BIRAA T, popitem () ik [ul—AME
R BEAENS o

reversed (d)
1R[] A3 AR A ) 2108 . X JE reversed (d.keys () HREER .
Added in version 3.8.

setdefault key[ default]

R MAFAERE key | R IPIEWIE. WRAGAE, AN default 5 key , F1R 0] default . default
Ej(t)\jﬂ None,

84
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update ([other])
R other WREMEXTHEH- 8L, BEAMEE. & None,

update () $eZ 7 —NFHI G, SUCE— ML EAMEX (PR BE R ) 5o 4 s A AT 3% A%
ZFRN) WATERX G R T KRBT S, W DU R ) A X B R e .
update (red=1, blue=2),

values ()
12 18] B A AR — AR . 2 WAL A 4%,
A~ dict.values () MEZ BIEAHEE LR RS 2R False, XTE dict.values () 5H

H B H A i [m] A 3 -
>> d = {'a': 1}
>>> d.values () == d.values /()
False
d | other
B d T other I EFMEREIE—NF T, WFELHHE R T, 24 d F other 4G HH A T,
other WHAL G .
Added in version 3.9.
d |= other
H other (WEEFIMEE FFU d | other ] PASEmapping Biterable WEEAENT « 24 d Fil other 75 HH [ £
other AEALIG .

Added in version 3.9.
WA R S HACY BN EGMER (8, ) M4 SME (RFENT) . HFHE (<, <=,

>=, > &5| K TypeError,

T PR IE AR RIUT o TR SR SR A 2B WF . BRI AR B RE A B AR .

>>> 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}
.

1E 37 WA R A I AT RNIE AT . TR 3.6 T CPython S HIANY .
= 1 DR P R

>>> 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()))
(ST
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(B LE10)
[4, 3, 2, 1]
>>> list (reversed(d.items()))
[("four', 4), ('three', 3), ('two', 2), ('one', 1)]

TE 3.8 WA S AR B S B PR 2 T Y
S

types.MappingProxyType B]# A E—A dict B H A .

4111 FRAEIR

Hdict.keys (), dict.values () Fldict.items () PRS2 LB *F % ST RIBMIF L H T
—NENAIE], XEWRE YL FISCERS, IR SR R e

T U AT AR AR DA A 5 G B R, 9 S B AR -
len (dictview)
AR [ i % H AL
iter (dictview)
REIFHP B (e (DA (%, () RICERMITAFRR) A,

SERTEL 2 423 A B R U A 7 1A o X RESE SRV zip () SREE (B, #) X pairs = zip(d.
values (), d.keys()).n—PMIEMFREK T E pairs = [ (v, k) for (k, v) in d.

items () ].

TEAS B B 7 3t b i) 2% H B R AT IR AT RES | A Runt imeError 8% LIk S8 AR HUITA 4%
H o

TE 3.7 WA K AR 7 T BT 2 i R Ry e AU o
x in dictview

AR x SR R PR B L (O (e G — RS DL T x BEoA—AS (3, ) Judl) WLRIE True.
reversed (dictview)

AR ] — AN PR S L (H I IR AR o AR 5 4 AT BRIy BEA T IR A

e 3.8 JUAN A AT 5 AN P A 1 ] 3
dictview.mapping

Rl types. MappingProxyType ¥4, B4 T 5 AR IR 1] 14 J5 40 5 i

Added in version 3.10.

BUE S EGRUE A HL B ZME—1 H ohhashable, 25 EWA LS T EAEH N G, 5) X2 fE—
B HAR R PTIAAA. TR 4% EM[ZIEPEI’JETﬁfEtB%ISzeTH"#HE’J 24 B LT A5 HoAth 4 & 0 T 145
VE. (HMEARESHIAN ‘3%A‘§’§Mljﬂm W ARME—) . X ‘3%’*5’@%&?%@ AU A g
Fcollections.abc. Set & XMFAEME (BN, == <8~ %), BREH THEGEEMN, H5EE%
AR B AT v AT A E M BB R, MGG 2 AR MR

— A S A 7 BB

>>> dishes = {'eggs': 2, 'sausage': 1, 'bacon': 1, 'spam': 500}
>>> keys = dishes.keys ()
>>> values = dishes.values/()

>>> # iteration
(530
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(B LE10)
>> n = 0
>>> for val in values:
n += val

>>> print (n)
504

>>> # keys and values are iterated over in the same order (insertion order)
>>> 1list (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', 'juice'} == {'juice', 'sausage', 'bacon', 'spam'}
True

>>> keys | ['Jjuice', 'juice', 'juice'] == {'bacon', 'spam', 'juice'}
True

>>> # get back a read-only proxy for the original dictionary
>>> values.mapping

mappingproxy ({ 'bacon': 1, 'spam': 500})

>>> values.mapping|['spam']

500

4.12 FTFXEEENRE

Python i with iHA)SCH@IE N SCE BRI A AT B 30X — M. BRI SEBE T X% 1]
Jrik, SRV A E CRMRE SGETIN B TR 3C, AR AR TRTIEAGZ LR 30, FEEA AT sE R
T

contextmanager.__enter__ ()

BEAGBATI B SO R ] MO0 G2 sl KB 120z A TR SO AR o e ¥ A [ 2 46 5 2] 1t 1)
I ERSCE AR with IHR)I as AR AT

— AR B E B E T SCE RS B T R file object. SCAEXTHR S _enter__ () RFEHEH E, PAR
Vropen () BFAE with B PRy R ek,

— AR ] SEERRT R R SCE BRI R decimal . localcontext () FriREIANT G . HFE AR

2R 5 B decimal bR SCHRCM R AR decimal R SCH— AN EIA IR HZEIA . 33X ALVFXT with 155A)H

BRI 24 1T decimal | N SCHEATH R, MASEN with iB5A ASMO RS
contextmanager.__exit___ (exc_type, exc_val, exc_tb)

B HEATE R SO R [E— AN IR AR o 22 B BT A 2B B AT S o 2 15 B 24 W B il . AR AE AT with

EAREA R IR AR T S, WSS &R, EHAREPHEE . EHMEL T =135

¥J°5 None.,

412, EFTFNEESIHAT 87




The Python Library Reference, X174 3.12.3

H BET7 R 1] — A EER T 20 with TE A BT 5 ARSI T SR BEAE with IR Z ST, 75 W5
P‘i#%{ﬁftﬁ‘&%%ﬁlﬁié%éiﬁ?%o TE M7 YEARAT I E) B A 1 S 5 2 U wi e h TR A AT A (A A
AR S

& AR X A 240 R E g | A S, b YA 243% [a]—ANMBAE PAZE B 7 vE 2 T 58
ﬁ%#ﬂxﬁ%ﬁ%ﬁﬁ% | ZW S X AVF B SCE D RS _ exit_ () HYEREHIEE KR
.,
Python 3 7 —%8 | R SCEHIER TR R ) M AAE R A . SOl AT G st 6 ), DA SR (S M A G
BT RERIEAR B SC BT RE LI SCE MY LASN, ANEIZRBIN SRR . S context 1ib M
Py B AH R Bl
Python ffjgenerator flcontextlib.contextmanager % i #% 2 4t 77 52 Bl X L6 o 0 09 (8 £ 7 =K. W0
WAl flcontextlib. contextmanager % iy K 21— N E AR R AL, BRFRE — DL T 025
H__enter () Ml__exit__ () R LTI SCEBE, M HRE G A A=A R AR .
iR, Python/C API H Python X4 ) B S5 A o - B A S XX S YA RS & T IRE A7 . AR SO S8 i 3
JEEBL R EAE 8 1 Python WU i) 5 ¥A k2 H4E . SREEBITH BN SCUWIFEAMH L, AR
AT ES VT AZAIEAN T

4.13 SEELTHRAYSERY --- Generic Alias . Union

type annotations 1 N B EEL K Generic Alias 1 Union.,

4.13.1 GenericAlias 3£%

Generichlias XHGUMME T ML A HOROIHNY . CITRMBINT 288, Wlise sdice, 2pk
i, listlint] J1 GenericAlias X4 /M iHH int A 1ist JORAIEE. GenericAlias
A0 F 5 H R T £ 2 40k

ik WIS TRIRDTE __class_getitem_ () WA SCHRHMIRRLE.

GenericAlias XJEWAE Ngeneric type WA, SCELT B4z,

P AEERE, ROCAZER MR ZHOT S IXT SR S e R 8. BN, set [bytes] A7
REGREF RFIR— P set HINPTAICR Abytes KA,

MF—PENT __class_getitem__ () (HAJETALMNE, FEELSRVIMBEREN S B RRWITERT
% o LW — AR A ENR EMEZRAL. Filan, 1F N 5k X nf AR E st r BB Rlby tes BRI HL
I
e IR x = re.search('foo', 'foo'), M x ¥ K—"re.Match ¥4 x.group (0) A x[0] AR
AR Ry st r 227, FoATI ] DAFE R TUFREH (# ] GenericAlias re.Match[str] RACFEIXFhXT
%.

e Y v = re.search(b'bar', b'bar'), (FEE b E/xbytes), N v ¥ ~H—1 re.Match [if
FeBl, {H y.group(0) Fl y[0] BB EHERFI Rybytes M, FEFMPRER, TATHMHEM re.
Match [bytes] EARFXFIE X Wre. Match %14

GenericAlias X% &types.GenericAlias KRMSELHI, %W AP K EH A GenericAlias X
%,
TIX, ¥, ...]

Bl —MCER LI X, Y RSEAIAIET T ) GenericAlias, IWRBSHEMKE T HrE K T. %
w, — MR rloat TLEM 1ist HIKEL
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def average (values: list[float]) —-> float:
return sum(values) / len(values)

TP T R K Fmapping XA, MBI T dice, ZRPPIDRESH AR THERAERR. &
BIF R TR —A> dict, HEBMRE Y str, EHMRI N int:,

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

WEHEEisinstance () fllissubclass () NERE " NSHCH GenericAlias HKFH:

>>> 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

Python iz AT AN S5 il AT & gz . XN RS T B L HRME S . il GenericAlias QI
TRIGS, HASKER ST AICRIGENRA. G, DA U RSB, (Faf i A 2

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

AL, AEREN RIS, M T SRUGHZ s SRR SR

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

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

EZA P M repr () Bistr () 2BRNHSEZ FHFEAL:

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

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

TAMZBAEARN __getitem () AR5 R E AN IHEL dict [str] [str] ZRATEEG:

>>> dict[str] [str]
Traceback (most recent call last):

TypeError: dict[str] is not a generic class

Ak, MfEH TR XA AR TR . REIWATHH GenericAlias MRH__args  HFHIE
BB A% H AR 24 ) TT R

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

>>> dict[str, Y] [int]
dict[str, int]
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FRAEZ IS
TR LRI Sz B A FIEA R IR TCY .

* tuple

e ]list

e dict

* set

* frozenset

* type

e collections.deque

e collections.defaultdict

* collections.OrderedDict

e collections.Counter

e collections.ChainMap

* collections.abc.Awaitable

* collections.abc.Coroutine

e collections.abc.AsyncIterable
e collections.abc.AsyncIterable
e collections.abc.AsyncGenerator
e collections.abc.Iterable

e collections.abc.Iterator

e collections.abc.Generator

* collections.abc.Reversible

e 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
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* contextlib.AbstractContextManager
* contextlib.AbstractAsyncContextManager
* dataclasses.Field

e functools.cached_property

e functools.partialmethod

* os.PathLike

* queue.LifoQueue

* queue.Queue

* queue.PriorityQueue

* queue.SimpleQueue

* re.Pattern

e re.Match

* shelve.BsdDbShelf

* shelve.DbfilenameShelf

* shelve.Shelf

* types.MappingProxyType

* weakref.WeakKeyDictionary

* weakref.WeakMethod

* weakref.WeakSet

* weakref.WeakValueDictionary

GenericAlias WHRHE%EM
. S a1z ARSI T — SO iR i H s 4tk -

genericalias.__origin

A BT [ AR LY H S HC Bz 32

>>> list[int]._ _origin_
<class 'list'>

genericalias.__args

BRIz BRI RS __class_getitem_ () WZBUTA AN cuple (KERTRER 1)

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

genericalias.__parameters__

BRI RV — ool (WREAZS), B& T __args_ PHIFAVEH,

>>> from typing import TypeVar

>>> T = TypeVar('T")
>>> 1ist[T].__parameters_
(NT/)
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/i WAES S typing. ParamSpec [{] GenericAlias X%, FERBEM)GH _ parameters_
MRERANMER, B Ntyping. Paramspec FEMTHSHRAMNA.

genericalias.__unpacked___
—MRME, WERAA C M~ BRI OB (B0 TypevarTuple),
Added in version 3.11.

S

PEP 484 — ML A
74 Python H I TP A HEZE .

PEP 585 - bk 2 WA b () 2R e Rz %Y
I T XIE R TIR A TSmO R S, R TSP THIAIE A __class_getitem ().

23 (Generic) , A iz Mtyping.Generic
B KA SEBL AT HEIZ A TR TE S0 RE R S SR ARG A I iR A 92 FH 2 SO o

Added in version 3.9.

4.13.2 union 3&Y

REMREE THEZ AN LA 2 EPAT | GR080) BRENE. XBRMFRN TR 52, Styping.
Union Mk, HREFEAURRATT DAL G i R AU R TETE .
X | Y|
EXAET X, Y EEAA union 5. X | YFERXH Y, HY4TF typing.Union(X, Y] . A
PAN BB SN R A int W float

def square (number: int | float) —-> int | float:
return number ** 2

i AAAEBITI A | B ROk & X — A AR TS R I4E. BN, int | "Foo",
Hrp "Foo" BRI M AE LHEEIH, EBfrPS RN, ST afEaims HirsE, HEE
AFRXH PSR RFR, Bl "int | Foo",

union_object == other
union X4 0] 5 HAth union XA . HFANSERUTT
s ZRHBERETE:

[(int | str) | float == int | str | float

o TURRZREL UM R -

[int | str | int == int | str

o TEAHE AR, S Z M0 :

[int | str == str | int

* 5 typing.union FHK:
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[int | str == typing.Union[int, str]

« Optional Z5FA] &R K5 None IS .

[str | None == typing.Optional[str]

isinstance (obj, union_object)

issubclass (obj, union_object)

isinstance () Mlissubclass () 37 union Xf 4 :

>>> isinstance("", int | str)

True
|\

(ERER ARG p i) A2 0 R TE Rl

-

>>> isinstance(l, int | list[int])
True
>>> isinstance([1], int | list[int])

Traceback (most recent call last):

# short—-circuit evaluation

TypeError: isinstance () argument 2 cannot be a parameterized generic

union X GG B R AR i t ypes . UnionType 1), IR T isinstance () fafh. MAREHE

BUH SRR -

>>> import types
>>> isinstance (int | str, types.UnionType)
True
>>> types.UnionType ()
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
TypeError: cannot create 'types.UnionType'

instances

ik N TFRX | YIEE, BEMEMAT _or__

WA E:

() H¥E. R —AITTEREIMT _or__ (), Union

>>> class M (type) :
def _ or_ (self, other):
return "Hello"

>>> class C(metaclass=M) :

pass
>>> C | int

'Hello'

>>> int | C

int | C

W

PEP 604 BET X | Y iEYEA union 287,

Added in version 3.10.
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4.14 HipNEXRE

AR SR SE AP AT G o K BERT RIS R — PR EAEE

4141 &R

BREBE— R B 2 IR VT ) m.name, X HL m Jy— LN name V517 E SCHE m (A5 R — A4
Fro BEIBRJBIERT AR . (WTER import AN MR XIS M —FP#fE; import foo A
RIFAE—4N foo REHRTS , T2 BERAFAE—DXIT 44 foo RIBHE GRAME) 2 3Ls)

FEABESAA— METRIRIE ot SRR BIOF SR T I RO T I SR B
&, RFHEHN _dice R RATNE m. _dict__['a'] = 1, X&fm.a Ol 1, A
fBH m.__dict__ = {}). REWEEZBY __dict__.

B TR PR &5 X b <module 'sys' (built-in)>. fEEMN A0k, M5

<module 'os' from '/usr/local/lib/pythonX.Y/os.pyc'>,

4.14.2 % 5%p|

T T X e 2 7] objects 1 class,

4.14.3 A

PR G 2l 1 pR e SCBTEERY . X R BT S B ME— B E 2R B func (argument-list).,
SEPR_FAFAEPI RN A A BR B 520 N BRECRI R P @ LR Wi CHERIBERBE (JH A R E) . (BB
FAAE, FEXSREBAFE .

W45 B % 7 function

4144 Hi%

T RN R W R R e AIE R WE YR (IR append () ) Fll RSL61 k. INE
FEH SRR EATH RS R .

WERARE AN SEFR T A (RIS AR 4 25 BN R L) , RSB — NIRRT 4L gre 77 ik (3K
FRSEBITR) M. S, B self SEURMEBISESFE. 908 HEHA AR gtk
m.__self_ #AFZHEMXG, Mn._ _func_ @Iz EREE. MH m(arg-1, arg-2, ...,
arg-n) EE&EMFEA m.__func_ (m.__self_ , arg-1, arg-2, ..., arg-n),

5 RBORIM, FETIEXMNRWIFRBULE R, (B2, T IikEEsbs LA T T2 0 ek &L
X4 (method. __func_ ), WA ARWFBREIE AR IR B, Sl BCE IR w2 3205
KAttributeError. EBEITIERME, RUATET 2R BTG AR EE.

>>> 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):
File "<stdin>", line 1, in <module>

&)
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(# E30)
AttributeError: 'method' object has no attribute 'whoami'
>>> c.method.__func__ .whoami = 'my name is method'
>>> c.method.whoami
'my name is method'

1% [ instance-methods T fi# 5 215 .

4.14.5 KIBHR

X RSB R R “Dhgid” 1 nl 44T Python fURSBIAN— AR AL . ENIAR T REOT L,
NEMAE N R/ PATHER G AR R RN E R compile () BRBGRIN, H Rl &R 1
__code__ JEMRIEW . FiES R code ik,

il __code__ &5 k—/% it F object.__getattr__, W SE obj Ml "_code__ ",
A DA GRS S (MARERS AT ) Blhexec () Beval () NWERECEPATEORE.
HZE RIS types.

4.14.6 FEITK

KIS TR TG, MR RN N Rt voe () FRIRE. RO IR ERAE . FRifE A
Hitypes & LT HiGbRiE N B2 4 FR .

KPR Bk FR: <class 'int'>,

4.14.7 =HR

BTS2 AR B bR [ R AT IR ] o BN SE R AT R I B . a5 % A —Fh i None (X 2N E:
HFR). type (None) () & lA— A,

MR EEN None.,

4.14.8 HEEFHR

WA R EW T YR (B slicings). B A AT RO EAE . B4 HA—FMEEL 1ipsis (X &P
WEAF). type (Ellipsis) () &EMEIIipsis Bf,

RGN ELllipsis B .. ..
4.14.9 *@-:iﬂiﬂ'%
WX G SR N LR A ez B T EATIA LR 2R B B [01E . 152 7] comparisons | fiff B 25

B R4 U —FENot Implemented. type (NotImplemented) () 234 Bk B .
HEW A NotImplemented,
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4.14.10 PEPITR
HRAG LIS typeso HA A T Hlyixt g, IR DA KT X545

4.15 FH%REH

TEE LB W RIS T — LRk LB E e, ENTRAS AN Hh -8 Aatidir) I
BB .

object.__dict__
— AR WU S, AR R (FT5) Jatk.
instance.__class__
RALBI T B
class.__bases___
HI SRS R B2 BT 4L e
definition._ _name_
ESNICE ) O VNN (1S o Ra VL & e M DR
definition.__qualname_
R, REG TNk, idE e AR S Bl qualified name.,
Added in version 3.3.
definition.__type_params___
PANRIRI KA 2 2B BRI R 25 %
Added in version 3.12.
class.__mro___
B th A T, FEDT IR ) S BT B R A R

class.mro ()

WA ER— Aok AR, DAL E f O BTN . © S ERSLHERT A A, e A
T__mro__ zZH,

class.__subclasses__ ()

g;%%ﬁﬁfﬁﬁ%%%%%’%lﬂ%ﬂ%o AT IRIR BT s 5 | BB . 9 SR R4 2808 L
HOE: 2/ TR

>>> int._ subclasses__ ()
[<class 'bool'>, <enum 'IntEnum'>, <flag 'IntFlag'>, <class 're._constants._
—NamedIntConstant'>]
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4.16 ERFFTREIRKER

CPython X} F int Fllstr ZAJHEHA — 2 RBRH AR ARIE 240 iR 55 Mo« SRR A& 18 B 0k sl oA
PAAE IR BRI . T oSIER] . NIERIAN IR RS 2 PR . 12 R AT DA

int JEBUFE CPython HE A7l A IR PE R KIERET GEEFCE “KEF) . AMEERTEL LR A
R — AR R 3k i R el R — A R B o AR A, TRAE RO 2 TR . X T
FEHOCH 10 SRyt BRI B ERA I IR T E S .. Fle— D REMEMW int ("1 * 500_000) FEPRE
CPU L& 4e3—F LA LRYstE]

FR il %% /N — T8k CVE-2020-10735 1945 SE AR 5 2

BURR i &7 AT RES S AR PR B E VR A 4 A B A P R B P g . N RIZRANE U5 AT
A PBR i

B NEESEE R BN, K5k valueError:

>>> import sys

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

Traceback (most recent call last):

ValueError: Exceeds the limit (4300 digits) for integer string conversion: value has.
5432 digits; use sys.set_int_max_str_digits() to increase the limit

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

>>> len(str(i))

4300

>>> 1_squared = i*i

>>> len(str(i_squared))

Traceback (most recent call last):

ValueError: Exceeds the limit (4300 digits) for integer string conversion; use sys.

—set_int_max_str_digits() to increase the limit

>>> len (hex (i_squared))

7144

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

BRIA PR 2k 4300 (i Blsys.int_info.default_max_str_digits {H. HAGFR &R 8% 8 640 {7

Blsys.int_info.str _digits_check_threshold,

Bk

>>> 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')

Added in version 3.11.
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4.16.1 SELIERY AP

SRR LA AR T 1 e Alstr Myt es 2 AAEH BB T REROFE B
e int (string) ERIADA 10 M EEL.
* int (string, base) HIFHIA RN 2 BT HIHEL.
* str(integer).,
* repr (integer),

o ATAnf HoAth B AR A 10 N EF A F AT R &L, Bl £ {integer}", "{}".format (integer) Y

[o)

b"%$d" % integer,
L BRI AN 22 00 e PR SRR ) R
e int (string, base) W base AP N 2,4, 8, 16 8f 32,
e int.from_bytes () Mlint.to_bytes ().
* hex(),oct(),bin().
o A XAAEEARIE S TN A\ BERIA T R
e str £float,

e str Bdecimal.Decimal,

4.16.2 ECEPRHIE
1 Python J& 512 BV T DA BRI A fok sl AR 5 iy A T IO of¢ e 25 R A

e PYTHONINTMAXSTRDIGITS, filfill PYTHONINTMAXSTRDIGITS=640 python3 Z¥FRHE N 640 1M
PYTHONINTMAXSTRDIGITS=0 python3 &2 R,

* -X int_max_str_digits, Ul python3 -X int_max_str_digits=640

e sys.flags.int_max_str_digits (O PYTHONINTMAXSTRDIGITS BR -X
int_max_str_digits WJ{H. WRFFAL RN X WY HRE, W -x EHoL EHh -
FIRWIE AR RE, HILSEVGEE ] sys. int_info.default_max_str_digits [H{H.

MARKE H - ARAT DAKS A 224 77 1) BR 1) - i i 8 s s AP SR8 & T
e sys.get_int_max_str _digits() Mlsys.set_int_max_str _digits () ;& fRREHsd N Hr i

sk B . TR AT A CRR .
A FEIMEA B/ MERE B fEsys. int_info k3
e sys.int_info.default_max_str_digits 4B,

e sys.int_info.str_digits_check_threshold 2B HI A2 HAE (ZEHZEHI 0 %
4h) o

Added in version 3.11.

vl BCERARAYFRENE =T AL BT, BIAATIL, (Hil @ S e H PR AR H A 2 H /N (E Y -
BRI R AR A . BB BERRA 1 — A5 R0 35 HE B FR A 194 1 1 ) 55 18T {E£.17 Python
AR R AEREAT I B BN B, G0 A Bl I BT AP 2 SR A 222 I —— SO T AU I AN A
EHH pye KA, —FHEA & IR BB A YRR h Sl 3% ) A R B T A
Z BRI 0x o HERITE .
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USRARBE 7 B AR A R 760 Wi ARG O By B R Y o B DR AR 9 0 1 2 B 2 sl R P i
LB Az AT DA SEAE J Bl 3R] L 32 AE W] HE AL ] Python SRNF .oy JSCHFMGRIEN . pyc SCAFRYATAT
gre s SN IVAGIR Y S 8

4.16.3 HWEFELE

MINK)sys. int_info.default_max_str_digits YR T REZEON R R U AR . AR
R B R PP 5 B Rl B BR AL, 35 B AN i Python ARASHY AU AARE) A H S HEATBEEL, PRI 48 APT
FEAE 3.12 Z I RCAS BT B A1 0 22 4R T iR o

NVIE

>>> 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)

WARARFTE G2, R3O 0.

gix
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CHAPTER D

TE Python H1, g S8 AU —MIRAE H BaseExcept ion ZRRYSEH] . FEHTA K — R E LM except
T tey IBAH, R AR EUEAIRA: 2R RE 2R (ORGP € R R . 128
AN AN AN 26 78 FOK I R AN SERU) . BEAEE T A A R 24 FR

AEE WP ) N B AT RS B N B R Bk A . BRARS A, BATERS B MR S B RRA
JRPE “RBE” o X ] DA N FERFER s Z2AME B3 (B AR A AR A IR ) 45 )
RIRAEE & 2 NS 25 7 R 4 -

JAPACHS T DA | & N B H . Xl T AR S A A B AR B A AR R A, “uB AR T K T AR
SO (HREHR, BAEALHIBER (kA AR5 | & AN E 24 ) iR

WHE S EETAY F RN E SCHM R ST R MException KRB HEAFEIMA Z
MBaseException IREFH W RHE. T EXRENTELE E 1] PATE Python ZFERY tut-userexceptions
WO EE .

51 FELTX

FRAR R =R T KGR e BT SR B
BaseException.__context___
BaseException.__cause_
BaseException.__suppress_context___

L HoAoh 7 B WAL F I LR EE— D R, B E R __context_ BB H )
BEHE RPN R . BETTAEM AT except 3§ finally F4), o with 1541 HH e AL
.

AR BRI AL ] from U raise kb sE— R

[raise new_exc from original_exc J

RAE from Z JGIRB XU —FH K None., EXFENGI KM FH Lk __cause__
KH _ cause_ ihe XM _ suppress_context_ @M N True, XFE(HH raise
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new_exc from None W] DAF ZHIKF IH 55 B A 7 kB R HEH B Bl ffreyError $#4
hattributeError), [ARHEIHSHAE _ context_ W RHEAT I DAELE TR AT N -

B T 5w A B i 13 DA AN, BN IRl R 2 BN X SR B R . __cause__ iy B 2R
ERHWRAER B 2E /R, _context_ R E R % (LA __cause__ HNNone H
__suppress_context_ jﬂfﬁéﬁlﬂ‘fﬁﬂ?o

ANETEMFFEOL T, FEAS BT fRERE 2 G ER, MERWIRRE 1782 BR g Zr

=] . | =
wa— MR,

5.2 NABESFFEUH R

PR DAAIT @R B HEA T BB 28 . @R 2R — N i BB DA 2 R args
JEHERIATE 2, AN RN AR AT e B0 o8

CPython SZ8L40Yi: KEZENEREHT C LI PMBIEETTRE, £ L Objects/exceptions.c, HAT—LHA
HE XA R, XK B 2455 R8N TR AT RE . — B NG R 8 T S8 B =5 7F
] RERf# Python AR FHR M LA, FECEEASR AT RE = A frinhge. R, #ECE el F 5L
i,

5.3 E3#

NS BT AR A R R
exception BaseException

A NERFIER . EANIRGN T A2 SCEHERMR (XS ILIE [ Exception). WIRAEMIE
WSEBl LM str (), W&REISEBIMBSHER, 808 JBASHIR 2755

args

el g A SHOTH . BN ERE BIIN0SEr ror) H2 R E BRI SHOFIR T )t
MITCEFRIRIN & 5L, T A S 3 o e — A AR5 B B 4 R

with_traceback (1)
WISk th WA S [ 5 B IR [ S X 4. B TR PEP 3134 1) i SRR L] T 2 il
HEM . NHBIBITER T RATUNTH—4 SomeExcept ion LBl OtherException 5
BT PR B 5 B . i — EAS 1 %, MRS PEE S OtherException HYMIPIHL T, MK
BIRATAVF LG SomeExcept ion HALRRLT I I 7 I B HY IR 2 A AR Y TR —HE.

try:

except SomeException:

tb = sys.exception().__traceback___
raise OtherException(...).with_traceback (tb)
__traceback___

PRAFRIRBZ 5 1) I R AT S EB . J3iHS5 5 raise.
add_note (note)

FHPA7HR note ININEITE ST H AT ER Z 5 PR HE T30 b 2os A RE . AR note g — 74
&5 K TypeError,

Added in version 3.11.
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notes

R R R P 3, BBt add note () BN . ZEMHRAEW M add_note () B
eI

Added in version 3.11.
exception Exception
N EAERGR 2R R AR AE A2 e P B8 SO W SRR H k.

exception ArithmeticError

Jﬁlﬁ%%}ﬁ?{}ﬁﬁi%fﬂﬂ'%ﬁﬁﬁ%’é%ﬁéﬁ%[7}il§’] WEE“’?% OverflowError, ZeroDivisionError,

FloatingPointError,
exception BufferError

M5 Gk A K I B TR A TIN5 1
exception LookupError

PUEESE T URAE 24 W B8 51 T o A B B R B | TN 5 | R B 7% IndexError, KeyError, X[
PAiL codecs. Tookup () REBEGI K.

54 RidRE

PAR S8 T A )
exception AssertionError

2 assert IFARIMEFRFHE] K& .
exception AttributeError

MIEHG I (3 W, attribute-references) BB IR T | Ko (24— DT GARAA SRR BT | sl @ i
TRAE I W5 | % TypeError,)

name Fl obj JEMERT AGE A & (IR OB 7 S HORBLE . BT BB E W 73 B 21X 5 )
(14 Ja P48 R A B T 7 I P e S PRI X R
£ 3.10 A B AASH: HEIN T name 1 ob3 JE M.

exception EOFError

Minput () RECAEEUTAIEEE BIE R OS5 41 (BOF) B #i51 & . (534, io. I0Base. read ()
flio.T0Base.readline () J{AAEMRH] EOF NI iR | — A28 FAFH )

exception FloatingPointError
I RIARBAE -
exception GeneratorExit

Y —A~generator B coroutine ¥ F A5 % 3 201, generator.close () fll coroutine.close ().
CHBEYIK H BaseException MM gException, FNMMEAR EFRIREHAZE—EEHR,

exception ImportError

M import AN B HGE B FRGRF T . FFHY from ... import HAYfrom list” f77E
TR B AR P51 % .

&) name F1 path AR 5 B S R0 EAH Y. 1) Jg 4 -

name

AR BRI 25

54. RRE 103



The Python Library Reference, X174 3.12.3

path
6 ) AT A i 2 S B SCPF IR B A
TE 3.3 WA K LA YSIN T name Hpath JE&E.

exception ModuleNotFoundError

ImportError W18, M—ABHICER E MR H import 51 &, HfEsys.modules H3% %
None HftH&#5 % .

Added in version 3.6.

exception IndexError

2 Sl IBURE Hh B IR A (DR R G 2 p B 2 R i il R E R 5 I A R B
W TypeError 51 %)

exception KeyError
MTEPA LA PR BT E RIS (728 ) BERPRT ] &
exception KeyboardInterrupt

MR R GEFN Control-C B Delete) WPRFT| K. TERATHIN, SR H W55
RS E R H BaseExcept ion DNIRA KWL Except 1on MATSREAMITER, AR AT DABESR IR t
fRRE T -

ik fifkiKkeyboardinterrupt FENFIHIE. BN E A BESTEA AT RUALHET | A, TERELL
DU, EATREMLETT TR I AR —BURARES . BRI ik KeyboardInterrupt RRGEHARF
WETEERETILE . SR XET AL E /T F a2k, )

exception MemoryError
BN ERAEFER NGO AT GBI MR —2Ex ) BEATIRBOR RS | . RIRE AR — 75
EHLRIER () BAEFEIR TN, ER I TIREMNAAE L (CHymalloc () K%L, fFRE
A VF A B BB XA 0L T 58 WA (HEERSE R AG I e —A S SRR RET B Ak Il ) 15
B DA S B R AR

exception NameError

YRR A R A FRARRBIRRERE K B OO T IERE S AR RIERIER — &G R, I
AL SRR EN A R

name JE AT A A A8 25 A0 BR X B 7 SHORBEE . B AR E AR T T 2815 i AR B A R
TE 3.10 A B AR 91T name J& 1.

exception NotImplementedError

B HIRA: H Runt imeError. FEM7HE SRS, G5 AN B EORPNRE R B S 12k,
SR TEHEOR AT A iS5/ HAR S RRAS I 5 | A e 5

il BN Y APRFR — NIEEAFEOT RN B - LU OL T Y ik E i BT 1 AR
FiRE S, BB TR H B None,

#57: NotImplementedError fllNot Implemented NEEH Y, RECANINLFRA T IEMLL. Hx
IR ., #2550 Not Inplemented .

exception OSError([mg])
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exception OSError(ennqsﬂynvﬂ;ﬁkmanw[,whwnvﬂ;ﬁknameZ]]])
WA EE— DR RBOR PR GAH KA RET 51, R IR B VO BRAER MBI an” SCHAR
)7 8 S EW % (MRS SR B S AR PR R )
K3 AR A AT BB A0 N TR AR B . A0SR AR S X L g MW BN A None. i T BEIR) R 3k
7, MBEATZASE, Wargs RS BTN MY SRR SEH T 2 Jo4.
MG A% 5 bRk A 2 OSError BREAST-28, AR 3COS exceprions ik iy . BARR) ¥R BR T
MW errno . WAT I B SGE M4 K5 0sError W&, I HAEF A WK .

errno
HFHT CZEf errno MACFHT IRIG.

winerror
1£ Windows T, BLSHCRHA R AE ) Windows 8515405 . 1l e rrno JEHRF 1% R A 5 1265 7 POSIX
P& IR AR .
1E Windows |, U winerror Mg 2502 — A%, Werrno J@PES R Windows iR A5 i
FE, T errno ZERW AN . FEHMAE-5 b, winerror ZHS8Ms , H Hwinerror RN
TE.

strerror
AR R G TR Y 45 5205 . B7E POSIX F-A i C BBl perror () HeAstfk, 78 Windows
FREH FormatMessage () .

filename

filename2

M5 RGEHARA K (Blllopen () Bos.unlink () WRH, £ilename Jgt&4y RAHIC
4. T R SO R GBI R B (Blfllos . rename (), filename2 ¥iRAE45 B EE
AR

¥E 33 A KHEASE: EnvironmentError, IOError, WindowsError, socket .error, select.
error 5 mmap.error B EHF 0SError, MR HEIR [ H Ap—A4~F-2K,
TE 34 WA KAEASTE: £ilename J&MEIIEBEE KRB RIE 04, AR R T filesystem encoding and
error handler TS B RIS 2 JG WA FR. BUAN, IBESINT filename2 ¥4 15 25 S50 @1 .

exception OverflowError
MEARIZELGER KB LR RG] . SO BECRA T B kA (T A5 KMemoryError 4,
AEFEEAR) . AR T I LERE , A i AE B A8 h 2RIEE I B0 F 51 % OverflowError. K
TE C v/ DXRF s e A AR EAL . REEGTF s AR ik A .

exception RecursionError
I 5 R A HRuntimeError, ‘B £ 7E fif R 48 0 DI & LB o & R HIE E (S Wsys.
getrecursionlimit ()) BW#%5] % .

Added in version 3.5: ZEMZ Bi¥F R 5| A RuntimeError,

b

exception ReferenceError

WA HIHEM fweakref . proxy () BT BIBSSS | HIRTTTIT | RS C ARSI B &
eS| 5. A KBTI EZE Bl S wveakref B,

exception RuntimeError
2RI B — AV T AT AR B R | A RIRR(E R — DRI TS 2 T A4 )
TR

exception StopIteration

N E R next () Rliterator )__next__ () H¥EGIA, HRFRIZIERIAREET 00,
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value
VSRR — MBI value, BAEMMEXLFRISERSEA N, Bl hvone.

Y —A~generator BY,coroutine FRPLR Y, 5| K— i StopIteration SEH, FREGER [ B %% T
VER WG value B2,

AR HEA R AU B s 2 5] & T StopIteration, Ea# i HRuntimeError (f
ffstopIteration BN SFEFRFERHIER).

TE 3.3 WA KA : Y5 INT value JE ik MOHARA: i ek BT VIR [RME A D RE -

IE 35 A KAEAW: 5] A Tt from _ future_ import generator_stop % 3Z ¥ Run-
timeError ¥4, 21, PEP 479,

e 3.7 WA B A AR T BROAN BT AU JE ) PEP 479: e 15 K StopTteration FueRF g%

i NRuntimeError,

exception StopAsyncIteration
Wil —~asynchronous iterator SF4 __anext_ () JF¥ERT] & PAME IR IECEAE.
Added in version 3.5.

exception SyntaxError (message, details)

AT 18 B TR IR A IR 5] K. X W] DA EAE import AT, XA K Bcompile (), exec ()
seval () WA, BURBHRERMABSIRER A (BEFECER) .

FHIBIN str () FaRIEEFRIEE . SRERIER N —oodl, Hal ot e g JE 4k 3 B3R

filename

KAETER R RITE U B A PR
lineno

KAEFRIAESE P IATS . 79 R5IN LIHR: SO EFTH) 1ineno 24 1,
offset

KAEFRIE PSS . SIS RGN 1 IHGR: AT i T4 of fset 4 1,
text

B AT S H AR SOA
end_lineno
KA BRRAE SRR AT S . EARTIRM VIR X EATIY 1ineno O 1,
end_offset
KA MRRRIE SRR RS S . EARTIRM VIR T E A FAF of£set O 1o
T PR BT AR, JHE SR E-string: ™ BT HHLAL R BT B el s Y SCA
. Flan, 4%i% £Bad {a b} field’ F /=4 BEMY args J@PE: (Cf-string: ..., (, 1,2, (@ b)n’, 1, 5)).
¥E 3.10 fRAR K HASTE: 31 T end_lineno Mllend _offset J&1E.
exception IndentationError
HARIETIR A5 EA K TR R R . X syntaxError —A12K.
exception TabError
MATHECL SR R RAT R S AT A — B S R85 & . iXJé IndentationError B—4 1.
exception SystemError

UEREAR BN 2, (EUR DA AR SR B AR ™ B B B T A RS . BRI (E R
RIETA A PR (R N RERNTTS) .
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AR RV 24 65 G TR 425 45 44 r . Python fFERERS AV BZE SN D1, I 45 Python fFRRERR Y A5
(sys.version; BEWMRXAEALH Python XEF IR HATEI LK), BARMEIRIEE (i XERM(E)
DAL AT B M A2 A DA AR A

exception SystemExit
Rt Hsys. exit () MEGI K. EH%KHBaseException i A jgException PATIRA 2 PLAL
PlException (MRASEAIMETR. X AR ERfHL ) AR SERRREHR B . IR e R,
I Python fREiFFIR T ALATEUEATARBIMIEE . MESHEZ M TS S B sys . exit ()
WAL . AR — L, W BRI RGR VRS (&5 C I exit () S WAIZEN
None, NRHPIRASIGAZ; AARE AR (FIANFAFE) , WSFT B A 1R AR
Bk
Xfsys.exit () BTSN —A 78 AE BB TIE BEAL BEAR P (try A £inally 147)),
H HAFFFEIRE AT DARAT— BEAS T AN A BB 2 45 0 AR o SR A8 X S 75 S R L () e
WM os. fork () ZJRMF#FES) MW fiHos. _exit ().

code

L F AR IR LRSI B R 5 . (BRIAH None.)

exception TypeError

22— AR R B ) T R B TE S R RIS | . KIRRE 2 — DA, 4 A RRAUR
VERCH TS -
WS AT LA I PSS K, PAFR B SE 00 S X QAT IR AN 32 SCRF R Y 24 32 3K o RIS
LIV SRR E AR E R R BERE B R SE B, BT B85 R HIE 24 57 W Not Tmp lement edError,
e NSHFURBUEE 5E (BIINTEZR int WAME AT 1ist) WG TypeError, (B ASHURET R
(BNt NBERIE R Z A EUE) W24 8 valueError,

exception UnboundLocalError

275 R BB 7 ¥ P ORE B SR TS B AT SN, (%A T R 4 AT A R T A R

%NameError E]’\Jé/l\%% °

exception UnicodeError
%5 Unicode AH A 2 P S AR B IRINR05 | . MR 2 ValueError H— 12K,

UnicodeError B —LHiAR Mg el R ErE. Bl err.object [err.start:err.end]
245 TR RS S B R TR

encoding

T A BRI 2 5 44 B o
reason

TR A 2 I A 2 58 R AT R
object

2 A i 1k ] S ) TR R O R 52
start

object HICHEHEIIIHAR LI BRG] -
end
object MILHEIRIA R ERT] ().
exception UnicodeEncodeError
UTEH IR A A2 5 Unicode R IBFIRINFIFEG % BRH R UnicodeError I— 12K,

exception UnicodeDecodeError

UTEMERD IR A 42 5 Unicode MR PUBRIRINIFREG % . BRH R UnicodeError I—12K.
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exception UnicodeTranslateError
e 51 Rt % /£ 5 Unicode #H RAYEHRINIFT | % . WRHE & UnicodeError BFI—41%K.
exception ValueError

VPR R A EREREEAEEMNSE, I B 0N GEH R 5 6
I IndexError FEBRIPEHE] % .

exception ZeroDivisionError
UEREBIARIBENEE NS ECIBRRE . R — DA, SRR S 2 AL
TR B A Z I RCAHIARAS s A Python 3.3 JHR, EfI#REOSError M54

exception EnvironmentError
exception IOError

exception WindowsError

FEXE Windows HH ] F .

54.1 OS ®&&

THIRE Y hosError B13E, ENTRHRIE RS HR UG K .
exception BlockingIOError

VDA BCE NIRRT R (Bl ERT) ERAEMEENEEG &, XET errno

EAGAIN, EALREADY, EWOULDBLOCK %‘uEINPROGRESSQ
T o0sError BAWEN:, BlockingIOError inG—%i4NaE1E:

characters_written

R, FORTERHERT B AR AT MR A 1o BIRAYIHF G VO e IRk nT
P

exception ChildProcessError

WM— TR E PR E R B S | & . XV T errno ECHILD,
exception ConnectionError

TR K R R

H T 2% HBrokenPipeError, ConnectionAbortedError, ConnectionRefusedError
MlConnectionResetError,

exception BrokenPipeError

ConnectionError W2, ¥i{HBGA—MNEEM LS —imE XH, S& K-S A DEZTFmE
BB AN S| % . SWT errno EPIPE fIESHUTDOWN,

exception ConnectionAbortedError

ConnectionError E‘J??@, %*ﬁﬁ?ﬁ%ﬁt?ﬂﬁiﬁ*iﬁﬂ"ﬁ%ﬂ@]ko Xt W TF errno ECONNABORTED,
exception ConnectionRefusedError

ConnectionError E‘J??’é, ﬂ:‘l*ﬁﬁ?ﬁ%ﬁt?ﬁXﬁﬁ?ﬁé@ﬂﬂ"ﬁ%ﬁ%]7/{9 XULJ\J‘_Z? errno ECONNREFUSED,
exception ConnectionResetError

ConnectionError BFIE, M—ERE g0 in B 85| & . X)W F errno ECONNRESET,

exception FileExistsError

2 E O — A CAFAE R SOl H SR BPRBE S| & o XY T errno EEXIST,
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exception FileNotFoundError

PRI SCPFE H SFONETER RG] % o XRT errno ENOENT,
exception InterruptedError

B ARG ARE S H WG % XY T errno EINTR,

TE 3.5 WA R AR B 24 R GE RO E 5 TS, Python BIFE S HKALIAN, BRAFXFE S4B
BEFFT1R T HERT (FBZ L PEP 475) A5 K InterruptedError,

exception IsADirectoryError
23R —A B SR IAT SFRAE (Wos . remove () BRI % . XFW. T errno ETSDIR,

exception NotADirectoryError

MR A HSRAAT H SR B (Wos . 1istdir () BHEHEIK . FERXZH POSIX F-& I, ‘Bikn]
BEFERL MR — N E B S A8 HSRAT IR 8ol I 51 % . X F errno ENOTDIR,

exception PermissionError

MAERA R IAL R DN B2 TR BRI T | e—— B Se P R SR . X T errno

EACCES, EPERM %HENOTCAPABLEO
FE 3.11.1 fRAS & A A5 56 . WASI ) ENOTCAPABLE WALt &= PermissionError,

exception ProcessLookupError
Lo E IR AR R R 5 ] % o« XF. T errno ESRCH,
exception TimeoutError
M= RGEREAE R G2 R AN S N85 % MY T errno ETIMEDOUT,
Added in version 3.3: ¥ T UA_EFE OSError T2,
UL
PEP 3151 - T5 OS 1 10 S 12 R 514

5.5

-
=

TAREPOIEE LR WSS X5 SO TR
exception Warning
LRI EE.
exception UserWarning
FH AT B A R
exception DeprecationWarning
AR A HE A A T At Python TR A28 B, WIDARCAR -5 B 55 AR MEAR S S AU HEE

2BINE G IE SR AW, fE __main_ BIBRAPRYEOLERSN (PEP 565). J&5 M Python FF % 4% X, & 2
NI .

XA I BOREAE PEP 387 WAy .
exception PendingDeprecationWarning
TR I TTEAR AT, 5 H A3 R AR AT S i 2R
DA, PR AR AT BERY 77 1 St S5 BOBOIR TN T L, Tk 224 i A A 33 1 U4

i DeprecationWarning,
DRINE G AR 20 . J7 H Python T £ 42 X B & BoR ICEE
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XA F O AE PEP 387 Wiy .
exception SyntaxWarning

RO TR AR A B R
exception RuntimeWarning

SR AT AT AR B R
exception FutureWarning

ZE%FJ?&& R 2 B4 A Python [T 5 M A e B, WIDABEAE R 5 L 57 AR A 2 i ik

Ko
exception ImportWarning
SRR A PR RERO B A R A B
KPCNE L IR WG o 5 Python Tr A AZ X, & B W
exception UnicodeWarning
5 Unicode AH 5 A i 62K .
exception EncodingWarning
55 Gk UM O B A R
& k43 0 EncodingWarning 1 fRERG .
Added in version 3.10.
exception BytesWarning
Hbytes flbytearray M XAV ELHIHEI.
exception ResourceWarning
GEIRAE A R AL
S BRANE S PSS 2N . JE T Python 1 % 4% X, b4 BN &4
Added in version 3.2.

5.6 FEA

NS RAEA W EE | KA KRR S HE I . BN R R AT 5 R E AT MR BT
Hopth 53— FRlId except AL, KA, EALEAH except* Frilhl, BUIEARRET Br & A i i 2E
R PLECH T4

exception ExceptionGroup (msg, excs)

exception BaseExceptionGroup (msg, excs)
KA RERUEZA R EAEIETY) excs M. msg ES WA R —DFFH. XHA
K27 B X BIAE FBaseExcept ionGroup ¥ & T BaseException F H B 0] DAL 5 AL ] 74,
M ExceptionGroup W & T Exception 7 HE HiE Wi Exception T2, XFEMKITE N
TAif8 except Exception HiffifiExceptionGroup M AfizkBaseExcept ionGroup,

BaseExceptionGroup Mi&E#§iR ] —ExceptionGroup MAEBaseExceptionGroup, WIHAT
WA &R EException LG, BT R AR K il B sk e $e. 785 — i,
ExceptionGroup il M5 &K TypeError, RAE MR RE R RException FTEK
T o

message
g msg 8. X2 — P HiEt.
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exceptions
MG AR excs JPA PR R A cd. X2 — R,
subgroup (condition)
A il —A AL 5 R 2 BT VLR condition W) R4, BB ASRER 25 IR 0] None.

condition ZHAI DA — M2 7 I A MG 10 LB S B IR ] FLAE R R, s il AR —
AR A R AR e, RIS except TR AR [RIAS DR AS 2 75

UL
VH RHENmMESHSHES R P HRE, W Hnessage, __traceback__, _ cause__,

__context__ fll__notes_  FEMWH—F. SHTREHSAESG R P ngL,
AR 25 S E R AR T BEPAT, SRR EROAE TR ER . e
WERREHW R AEM, R EEES R .

split (condition)

KT subgroup (), {B¥iRE] (match, rest) %f, HH match & subgroup (condition)
Il rest ﬂﬂﬁu%ﬁ/ﬂlﬂlﬁﬁﬂ%ﬁﬁo

derive (excs)
B — B HFEmessage WA HEH, HRFFHEERTE excs .

W R H subgroup () Mlsplit () M. TREEEGEPAMELLsubgroup () flsplit ()
1R AN T 2R LB T AN R Except ionGroup.

subgroup () Msplit () &MNEIEFHEHIEV_ traceback , cause , _context_
M__notes  FEH|derive () RN REL, EHXLEFEIIATREW derive () TH.

>>> class MyGroup (ExceptionGroup) :

def derive(self, excs):

return MyGroup (self.message, excs)

>>> e = MyGroup ("eg", [ValueError(l), TypeError(2)])
>>> e.add_note("a note™)
>>> e._ _context__ = Exception("context")
>>> e.__cause__ = Exception("cause")
>>> try:

raise e

. except Exception as e:

exc = e
>>> match, rest = exc.split (ValueError)
>>> exc, exc._ _context_ , exc._ cause_ , exc._ _notes_
(MyGroup ('eg', [ValueError (1), TypeError(2)]), Exception('context'),.
—Exception('cause'), ['a note'])
>>> match, match._ context_ , match._ _cause_ , match._ notes_
(MyGroup ('eg', [ValueError(1l)]), Exception('context'), Exception('cause'), [
—'a note'])
>>> rest, rest._ _context_ , rest._ cause_ , rest._ notes_
(MyGroup ('eg', [TypeError(2)]), Exception('context'), Exception('cause'), ['a_
—note'])
>>> exc._ _traceback__ is match._ traceback__ is rest._ traceback_
True

WYk B BaseExceptionGroup X T __new__ (), FITEAFIERFE 4 1) FRUMEFZ I

A __init_ (). BN, "FiE T — M exit_code HARYEE ARG 2 ALIH B R i 41 138,
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-
class Errors (ExceptionGroup) :

def _ new__ (cls, errors, exit_code):
self = super().__new__ (Errors, f"exit code: {exit_code}", errors)
self.exit_code = exit_code
return self

def derive (self, excs):
return Errors(excs, self.exit_code)

Kl FExceptionGroup, {EfijBaseExceptionGroup W2t RException BT,
e Exception HSEH.

Added in version 3.11.

5.7 FEBREGH

N E SRR R T :

HaEt

BaseException

— BaseExceptionGroup

%—— GeneratorExit

— KeyboardInterrupt

F—— SystemExit

L— Exception

— ArithmeticError

F—— FloatingPointError

F—— OverflowError

L— ZeroDivisionError
AssertionError
AttributeError
BufferError
EOFError
ExceptionGroup [BaseExceptionGroup]
ImportError

L— ModuleNotFoundError
LookupError

— IndexError

L KeyError
MemoryError
NameError

L— UnboundLocalError
OSError

— BlockingIOError

F—— ChildProcessError
ConnectionError

— BrokenPipeError

— ConnectionAbortedError

— ConnectionRefusedError

L— ConnectionResetError
FileExistsError
FileNotFoundError
InterruptedError
IsADirectoryError
NotADirectoryError
PermissionError

- Ir T Irrrir

TITITT T

(& F )
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(% L350
FA* ProcessLookupError
L— TimeoutError
ReferenceError
RuntimeError
F—— NotImplementedError
L— RecursionError
StopAsynclteration
StopIteration
SyntaxError
L— IndentationError
L— TabError
SystemError
TypeError
ValueError
L— UnicodeError
— UnicodeDecodeError
— UnicodeEncodeError
L— UnicodeTranslateError
rning
BytesWarning
DeprecationWarning
EncodingWarning
FutureWarning
ImportWarning
PendingDeprecationWarning
ResourceWarning
RuntimeWarning
SyntaxWarning
UnicodeWarning
UserWarning

11T 11T 1T

L

W

[TTTTTTTTTT
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CHAPTER O

AL ERAR S

AF ARG AL T2 B AT A A AL SOA AL B 55

TE— LG 2R IR 5 2 T id ) codecs Bt 5 SCARKE P BEAH % . EAMBIH S [ Python B A H3 22
I SCRY SR 72 R - st

6.1 string - HREFHFRIR/E

PARES:  Lib/string.py

W

.
XARFZ)ER - str
FA Bk

6.1.1 FHBEFEE

AT i SO
string.ascii_letters

TXfrikascii_lowercase fMlascii_uppercase HaEHIHHE. ZEAMKET1ES KiK.
string.ascii_lowercase

INEFEE Yabedefghijklmnopgrstuvwxyz ' ZEAMEET1ES X, ~AakEmE,
string.ascii_uppercase

KB+ ' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' o ZEAMKITIE S X, A kAkAs,
string.digits

FAFER 10123456789,
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string.hexdigits
FAFER '0123456789abcde fABCDEF ',

string.octdigits
FAFE 01234567,

string.punctuation
HITE C DRI E o AR AT 5 1 ASCIL P45 BT 4L AT e L " #8%6" O %+, —. /15 <=>2@ [\
Al

string.printable
W T 3T ENAF 519 ASCH ZAFAH I F45 5. iXEdigits, ascii_letters, punctuation
Miwhitespace W H .

string.whitespace

MR 25 AT 1 ASCILFAFALRI FAFep o o it #il2, AT 1% dEAURIZ I 154

6.1.2 HE XL FHFREAL

B TR SR At Tl ] PEP 3101 FFREARNY Format () J5 ¥R bAT4 Zeis S B f (e pg AL BE 7 .
string B Format ter RARVHRME 5N E format () Jr A B9 SE 80 R A1 29 2 HR 3 © 45
g AT R
class string.Formatter

Formatter REE FIIAG HE:

format (format_string, /, *args, **kwargs)

HHEM APL Hik, EEZ IR AFHBRAMTEE AN EMXBTZSH. BRE—1THE
Fivformat () WIEEELR.

TE 3.7 A SRS A% P AR S RO IR AL 3 A 3

vformat (format_string, args, kwargs)
U R B IRAT 52 B AR S B A . B AT — DR R g, 1T R AL A— D TUE LBk
YENZH, MR *args Ml **kwargs {fERF IR 2 B S HOF BT WRI RO
viormat () SERCRHAR AT ER O AR P AT R AR e B TAE . BV R SCIIA LR
CIp7R7

WA, Formatter il LT BIERE T2 py i

parse (format_string)

P& ¥r i [ format_string F- 1% [B]— > o 7 325 A % S 4Ll ) e 2 (literal_text, field_name, format_spec,
conversion), Bt viormat () FHRIRFFAFHR A A I E ST B .

JU I ELEAR S LR — B A I b — N e B R IR SCAS (A SRSk B
DN TFBOR S KX MG ) . W literal_text Y552 — MK EAFBR TR RGBT,
N field_name, format_spec F1 conversion {A{E¥:5 None.

get_field (field_name, args, kwargs)
Y€ field_name V- Hparse () (W 30 KR MIME, F5 HRE S AR LR R . IR Bl —4T0dH

(obj, used_key) . BRIASUASEZZAE PEP 3101 i SUE 455, Bil4n"0[name]” B¢ "label.title” . args
M kwargs 5145 viormat () W—FkE. IR[EMHE used_key S get_value () W) key TEZ EHAMEIHS
S
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get_value (key, args, kwargs)

A E R T BB key ZECR BB AT . QIR REL, BN args P ESEINRSG] W
RRETHH, BFIR kwargs PRI KRBT SHA
args WS RPN viormat () MALESHBNR, 1 kwargs TS S8 KBTS AN 7
MTEAGTFBAN, NN FBAE— AR ALX SR 8 S SR Sl i JE P R
FIBAVEAR AT AL
e 26 B ok B, 7 Bk 1k 5U0.name” K 3 BUR Hlget_value () WYY key Z % {H 0.
fEget_value () B THHNEM getat tr () REURIFHF AR name J@ME.
WRZRG |8 FBFET T — A FERN, W5 & IndexError B{KeyError,
check_unused_args (used_args, args, kwargs)
TEAL B SIS AR SECHATRN . KB SO A U A R v SRS | BT S8
ety (BUGORMIBESH, FAHRRRAHSE) , AR viormat 1) args FI kwargs 15| il -
REHSBARE A DMRE X LTE S B k. MR R I check_unused_args () W&
G R AR
format_f£field (value, format_spec)

format_rfield () I NE 2 REE format (). #MZ T ER N Tk R EE

[

convert_field (value, conversion)

A EHEHRA (K Aparse () IFIEFTREIKICH) K (hget_field () Friklaliy))
Ho BRUSASZHERS (str), 'r (repr) Ail'a’ (ascii) S48,

6.1.3 A FITRIEE

str.format () Ji¥EMFormatter IR FEFREE (BB T Frormatter i, HTFZE
PAE SCEATH QR FAF R i) o HAKIEE S A F AR e e, (HEhFH—L, I BRI
— e A SHE R RBA

KX FAFRAEH DR S ) FERRN “BIFR . NSRS 2 NI NI SO, SR InE L
MO EN o . QSRR AR T SR SRR S A, ATVAEE E ROk S {({ and ),

it 7 BO TRIA AT -

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" o "™ | "a"

format_spec format-spec:format_spec

HAARKIERIARTE RS IE, BB LT A —A field_name $5 & ZEXRHMESATAE AL I BUE 5 P45 B 4
AFN a8 R AN S . field_name 2 J5A5 W 3%HY conversion F-B , B jg—ANEWLS 1 Iil—A> format_spec, I
PA—ES o 4T3k XS TR E A SRR AR R .

RS E XAHERIE T —T,
field_name 75 5 Dh—AB7 5 X IR arg_name $13% . W0, Wi —MrES8, Ty
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KT, MEEn— s XETSE WREFE Ll str. isdecimal () 2RI BN arg_name
S VERCE R AR . AR A X BUR P BE arg_names 4 0, 1, 2, .. [P, EATRPAAER (IR
4y) WAMEIE AT 0, 1, 2, . HIRIUF A shiEA . BT arg_name RNEH G550, H LI ELERK P
Frep g EAT R R T (B F AR T 10 Bk ' i-1 " £8) . arg_name 2 J5 W] DABRAT BRI R T | BB M
Fik o ' .name' A RENEM Hoetactr () RBFEmAEME, M ' [index] ' BRAEEXSMHH
__getitem__ () RIFTERTIHEHK.

1 3.1 AR R A A B S E AN Tstr. format () WRAEHE, FHIL '{} {}'.format (a, b) %
T '{0} {1}'.format(a, b).

e 3.4 JUA KA AL E SRR X T Format ter MDA .
— SR AR AR R B

"First, thou shalt count to " # References first positional argument

"Bring me a " # Implicitly references the first positional.
—argument

"From to Same as "From {0} to {1}"

"My quest is "
"Weight in tons
"Units destroyed:

References keyword argument 'name'
'weight' attribute of first positional arg
First element of keyword argument 'players'.

H FH W H

conversion “7 Bt 2x 70 M5 A AL 2 1 HEAT 28 T 5l o) A e R, ME AL — ANE R T AR A B i
__format__ () FIRSEMM. Hi2, FEHLENGOLT el 2 ol i R AR AL — A FA7 B s HA
S e Lo BRAERA __format_ () ZRHESATATH, ATAGEL IR RS L2 4 .

H ol SR R Ehn g = ' Us S3HEEHscr ), "' WHrepr () W ' ta MM ascii().
NI

"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 “FEALE AL AT R BRI MM A, BIANFBLOERE . W55 . ST, /NEOR BEGANTY H R . AP
RATTPAE SCH O AR E T 306 format_spec W REET

RN BB S R R AAR SR ARTE =, BRI —35 .

Jormat_spec B ] AAEH TR SR E R B e F B X SR IR T BT BRI F B PR bR R
AR HIE, (RN FAFERZMIRE . format_spec NI B F B S AEMEL format_spec “FAFH 2 il
SERR . R VRS S R R AR X

S s X T ) — T EEMERB.

BRAMERIRES

R RS FERGSUTATH T S R B RO, T SCEME N AN S B (B s X 45 895 0k
I f-strings). EATH A AR EIEAL L N E R format () %L AR TAR LI 2R BUER T DA B AT 58 LA 4%
AR TR

KA B T A 2R ST T T BRI, R R 2 AT S R (T 4
R A R R SR VT st () AIROLE R . R2S e SR 7 2 i s
FE e A5 KSR I — B T -

format_spec
fill

[[filllalign] [sign] ["z"]1["#"]1["0"] [width] [grouping_option] ["." prec:
<any character>
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align = AR R N nAn

sign = mpmopomom o omow

width = digit+

grouping_option = LI

precision = digit+

type — "Moo MeM | gt | e | WEMW | WENM | MEW | Mgno|omGnmo|ompmoowgwo|ow

WARAGE T — AR align {8, WA AEZAERTE I—A> Al 745, EWDAOSER TR, WRAE IS ERA R
SRR FE AR TR P AE M ] sc . format () JriEmHE YR ARG S FH{E ¢ or *}") /EN
Sl FAF . B2, i ST BAR AL S W DAY . XA RFIA S format () %L

A TR S A 14 5 LA

B as

i

r<' SR T BAE R AN ZEXTE (XK ZEOSRAEIAE) .

> SR T BIE R A N AR (X R B RERAE) .

=t REITERS (WPRA) ZEE 2 CEIRTE . X T RA+000000120° TERAT BIFBL. X AR
PIAOR P RIBA R X240 BEHAE 7 BT 2 R BRI T

AT SR B AT S A R

TR, BRIEE T RNTBOE, BN TBSU IR A S E iR AR, IAERX RO, X
FrEIRBA TS

sign BT RFRIA R, TARRATZ

EBE &=

T RIS MR T IR

- ARG RAUN TR G BOATA) .

space  FRMAEIERL EAEI RIS 250, FE B BRI -

The 'z ' option coerces negative zero floating-point values to positive zero after rounding to the format precision. This
option is only valid for floating-point presentation types.

TE 301 AR R AASE: #8972 %I (55753 PEP 682),

Y ETATLE C“BRRIERY B T PATES . BRI SRS R B 2B e S BERE A A TR
SSRGS U R ~Si O O i e <ea U SN [ £ I o | NN 510 v - A A 2 v, [y S L 1A R = R AN
AHNHG "0b', '00", '0x" B '0X" FiZH. X[ TVRAHFNIEHCEE, B SMEERG R SRS/ N
RS, BMEEHORA NG Ay o T8 H RA TR A /DGR B OUT, BRI 45 5 b A & B INEUS AT
Fo BN, Xt Fl G B, REMBEARASMGER TR

Y, BRIFOR T E SAE N TR . X TR I E A BT, TEEOUE n et BRBERR A,

16 3.1 AR AEARE: Jimn T v, k3 (533 S 7 PEP 378),

" EIR R AR R BRI R R A N RIEAE T AR X TR EERR RS b,
Yo', xR XY, KRR 4 DB A AN T RIZR . 0T AR R A R e i R S B R

TE 3.6 AR R AEASTE: ST ' I (3305 PEP 515),

width f&—E X/ F-BE e FERY R 8, WIE MR . PR A e 5. WA E, W
FELTERER AR

25K WG A 5F 20, HE width ZFECHTIN-—AN28 (1 0") FECRF AT B8R T BANE S BT X
MM TFE fill FAF R 10" H alignment 25884 1=,
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TE 3.10 fRAS R AR A width FBLZ BN ' 0" AT T AF AR B ERIAN 5%

precision ;22— HEHIEEEL, ERRXTAFRER £ il Fr A8 BUE R 47/ MU JE Bn 2 A
Bhr, BCEXTARREAL Tg B G AL EE N ST N T R RoR 2 DA . RET AR RN
HA W%&%ﬁ%ﬁ%?&ﬁ¢ Pl W B 2000k B BN AT AN SRVRTEEER
TNRRIFESE precision T,

W5, type W E TR Anfa] S P
AR R T 2

Pk
fi

R

s' ﬁ%*ﬁgﬁ FAFRI BN, TAEE
None Hl ' *H—

EI]]H

AR R HEOR R AR

&

et

=S

G i1 5= W ﬁJtHU\Zj\J%ﬁIH’Jﬁ%

FAFo TEFT BN 2 B R BB AS A AH B 1Y) unicode 747

TEHIEEE . DA 10 SRR

NG S DA 8 MBI HF .

Tt hIg. HH A 16 AEERIES:, TH/NEFRFRR 9 PLEMEGS.

TNt hIAg . Fh DA 16 HEEMECT, A KREFEFRR 9 LEMERS. EfRE "+

FITEOL T, HIg ' ox ' g M RBIEL 1 0x',

'n' éﬂlﬁ’— X5 rdr ML, ORFEZATE T T S R 24 A I BRI A 24 i B A B
¥

None Fl 'd' #H[H.

XX O0Qao

TE LIRHFREI Ah, BEGATT DB N AR SRR R RS AL (B T 'n' Fl None). 4iX AT,
SAERERALZ HidF float () BFEEBEES TR R

float FMlDecimal {HI)A] HERIERA:
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&

l

HE ok

re' BlEPEE. WTANAERRIE o, KBRS AR e 2 R R ECRIFE BN BL#
WHERR . BEHE/INEZ /A0, ZJEA p i, Bitp + L NEREL. Wk
TRERERE, Mkt rioat RE/INBUSZ G 6 MkERE, iXfDecimal WIERIIAE REUL.
WERANBUS 2 JG BB, NS o plims 2, BRAERE T # 320,

"B BlEEE. 5 orer M, ARZAAETEMHKEFRE 180 E5 .

"' OERFIRE. WMTNRENRE o, R SONTEINEUS 2 TSR IR o AL/ INER
X ARG ERE, Waktrioat R/INSZ )G 6 (AR, TXfDecimal W
KENEG BRI RELARE . W/ NS Z JEE A EL, W/NEBUS s wins 25, B
Aefdi T # BRI

'F'OESFIR. 5 £ ML, B nan $#5 NAN K inf #k INF,

'g' WHER. HTHAEEEp >= 1, XSREUES AT o MEREL, FRFEERAE A
FORES R EGE RS UL, BARBR T HAER KN K 0 SN EM TR E
1,

WERRR LI AR - R R KA e FUREE p-1 EATHE L 45 R B A R Bl
exp. APAUE m <= exp < p, HirmPA -4 FRFEMEMPA -6 FxDecimal fH, %
B £ AR p-1-exp #AT#Eb. BAGTE, RECT R FoR 8
Yo' FIAEHE p-1 A THE b, TEBIRIMEDL T, FSMARBTFHREBRLEXNKREE,
WHRNBUS 2 JG3A 4 PRS0 Rs ke, BRIERER T "4 &I,
WARIGERE, SXfrioat R 6 MERENIMKERE. X FDecimal, FRMERL S
W EAE R BB W T 4B/ NT 1e—6 BB DA M e/ INE OB A R T 1 B%K
(BRI R A R, e HA s B0 W & 8 s iz

IEIEST, IEFZEFM nan 24334 k& LR inf, —inf, 0, -0 fl nan, JCISKEEE A%

JE o
' OHEAE KT g, ARZAET BBEARE RS UMy "ET . J5555 NaN e

TR ARERK.
'n' BT X5 gt ML, ARZATETE S 24 R DR R A AE 24 BB T
o

'S OHAMH . KRR DA 100 FE IR R E A (£ ) AL, RN E S

None XfT float SRULiXIAUT 'g', NEZAATET S H E SFRER, /NMUSZER2ED
SR TR B2 K E E DURS 38R 45 1 O
XfFDecimal RKUEXMYST 'g' 5 ', BAREHT Y4 F] decimal | 3L context.
capitals {H.
SRR @R str () By VCHEE A g = A B 7 B B AT

- E w7 L)

A G str. format () IR BIA KSR & HX kg L.

RIBEFAERZHUE N SIHUW ¢ A8 4050, 23T (3 Al REUC %, fildn, , '$03.2£" AfRAKE
MER "{:03.2F}",

WA SRR R R, A0 DA TR B P
iz G T B

>>> ! , , '.format('a', 'b', 'c")
'a, b, ¢’
>>> '{}, . '.format ('a', 'b', 'c'") # 3.1+ only
Va, lo, @
>>> ! , , '.format('a', 'b', 'c'")
'c, b, a'
(25 N30
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(2 E70)
>>> '"{2}, {1}, {0}'.format (*'abc') # unpacking argument sequence
'c, b, a'
>>> '"{0}{1}{0}'.format ('abra', 'cad') # arguments' indices can be repeated
'abracadabra'

ATV ZE

>>> 'Coordinates: {1
—81W"'")

'Coordinates: 37.24N, -115.81W'

>>> coord = {'latitude': '37.24N', 'longitude': '-115.81W'}
>>> 'Coordinates: {latitude}, {longitude}'.format (**coord)
'Coordinates: 37.24N, -115.81W'

“itude}, {longitude}'.format (latitude='37.24N', longitude='-115.

VIS E JE

>>> ¢ = 3-5j
>>> ('The complex number {0} is formed from the real part {0.real} '
'and the imaginary part {0. i1 . ") .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)

7}

>>> str(Point (4, 2))
'Point (4, 2)'

Vi S5 I
>>> coord = (3, 5)
>>> '"X: {0[0]}; Y: {0[1]}".format (coord)

'X: 3; Y: 5

AL 25 Fl Sr:

>>> "repr () shows quotes: {!/r}; str() doesn't: {!/s}".format ('testl', 'test2')
"repr () shows quotes: 'testl'; str() doesn't: test2"

XFFFSCAS LA B A 7 T

>>> '{:<30}'.format ('left aligned')

'left aligned !

>>> ' {:>30}"'.format ('right aligned')

! right aligned'

>>> '{:730}'.format ('centered')

! centered !

>>> '{:*#730}"'.format ('centered') # use '*' as a fill char

l*~k*********centered***********'

B s+, 5-f fl s £ AR EIENS:

>>> '"{:+f}; {:+f}'.format (3.14, -3.14) # show it always

'+3.140000; -3.140000"

(BT ID)
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(B L)
>>> '"{: f}; {: f}'.format(3.14, -3.14) # show a space for positive numbers
' 3.140000; —-3.140000"
>>> '"{:-f}; {:-f}'.format (3.14, -3.14) # show only the minus -- same as '{:f}; {:f}'
'3.140000; —-3.140000'"

B sx il S0 PASHEAGBE TN 6] 67 i ) 8
>>> # 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: 0x2a; oct: 0052; Dbin: 0b101010"
AR SN T 00 B A
>>> '{:,}'" . format (1234567890)
'1,234,567,890"
RN T
>>> points = 19
>>> total = 22
>>> 'Correct answers: {:.2%}'.format (points/total)
'Correct answers: 86.36%"
PR TR b A
>>> import datetime
>>> d = datetime.datetime (2010, 7, 4, 12, 15, 58)
>>> '"{:%Y-%Sm-%d $H:%M:%S}'.format (d)
'2010-07-04 12:15:58"
e NN -FSIUENCR
>>> for align, text in zip('<">', ['left', 'center', 'right']):

'{0: {fill}{align}16}"'.format (text, fill=align, align=align)
'left<<<<<<<<!
| /\/\/\/\/\C:enter/\/\/\/\/\ |
'>>>>>>>>>>>right!
>>>
>>> octets = [192, 168, 0, 1]
>>> "/ 02X} {:02X){:02X}{:02X}" . format (*foctets)
'COAB80001"
>>> int (_, 16)
3232235521
>>>
>>> width = 5
>>> for num in range(5,12):

for base in 'dXob':

print ('{0:{width}{base}}"'.format (num, base=base, width=width), end=' ")
print ()
5 5 5 101
6 6 6 110
(BEF )
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# £
7 7 7 111
8 8 10 1000
9 9 11 1001
10 A 121010
11 B 13 1011

6.1.4 {RRFITER

Rt P AT ER SR Tl PEP 292 Ffil ik ity 58 ) 8 14 A5 5p B 5 oK. R4 A 18— T2 2 Bl SCAR [ o
6 (118n), PRONAEBLTESE T, ST SR A TEIA AN D BE G A SO B I R LU ) Python B8 LA A B AF R A% 504k
THREIE . M RETEARF A ASE I 1180 YRR — D611, S fluflil8n fl.
B AR SRR T o BB, I AT AR
© SSONERXATS ERPRHORAN S,
* Sidentifier MM G 4T, BERILE —4 40 "identifier" HYMLGTH. 7EBINNE LT,
"identifier" [RHINIERL ASCIL FHECY (WA TRIL) Al 7oA, ARG, AT
QLB ASCIL PRIk . 78 $ FAFZ G ISR — D AEAR IR AR I G AT R A 4

+ ${identifier} 4T Sidentifier. M {2 I EHLAAHU SR &t i o s
FFFAFI TR EAEH , 1 "${noun}ification",
TEFAFER R HALA B H B s 53805k valueError,
string BHEHE T SEIIX RN Template 8, Template f FHITIA:
class string.Template (femplate)
A R — N SR EAR TATHR
substitute (mapping={}, /, **kwds)

BATBURE e, AR AR mapping T BT MG, JUh IO RIHILRULh Y i 4
S U I DA BE 41T S8, FOfR ST RIASRE S G o IRtk mapping Al kovds
FLAPAETAINT, MDA kowds s ) 5 5.

safe_substitute (mapping={}, /, **kwds)

K Fsubstitute (), ANFZ AR & OGAFRAE mapping Rl kwds L E], A2 5]
K KeyError s, M@ EHR L A A MBSO R R TG R P AR b . S — N g substitute ()
22 e AR TR AR TS D0 T R BER $ R SosaR [nl $ WA @5 Ak valueError,

WHERINR L4, BB RUA TR & AR AL 5, B S22k ] I EAF R N 2
IR WNA—TJikil, safe substitute () WAIRBIRARE A &4, HNTREE
HLZBW AR SRR, LA S RIS A . TROATI LT S B AL £ Python FRAFAY
(DR

is_valid()
WRBNA G substitute () 5K ValueError BICRS AR IR MHERAE ..
Added in version 3.11.

get_identifiers()
R PIB HAROE MRS, ENTE RGBT HES ,  ZBAT A TERR R4 -
Added in version 3.11.

Template PSEBIRFRIE—AN A EtE 1 -
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template
ORI EE RS remplate ZHGAE NHIR G —BORBL, IRANIZBHE, (HIFARRH 2Rk H
B

PATR S — A Un e fil FASAR 4 7 081 -

>>> from string import Template

>>> s = Template ('S$Swho likes S$what')

>>> s.substitute (who='tim', what='kung pao')
'tim likes kung pao'

>>> d = dict (who="tim')

>>> Template ('Give $who $100') .substitute (d)
Traceback (most recent call last):

ValueError: Invalid placeholder in string: line 1, col 11
>>> Template ('Swho likes Swhat') .substitute (d)
Traceback (most recent call last):

KeyError: 'what'
>>> Template ('Swho likes Swhat') .safe_substitute (d)
'tim likes S$what'

PEBT A ARATAYRAE Temp late 11k B E SO RAFRIE . 24T, SUN TR 777 53 i B> 1E )
kAo WICHE, V0] ARG L

o delimiter -- 3X ;2 F R R (5 AT AR I A BRAT I FAF R P E . BRAEN S HHERILSH R4 N IE
Wik, A HSEPURAE BB X L PR R R re . escape () o ISEHREARANREAERN #2225 i Ar
AT BRAT (BIANAE 28 2 44 25 0] R A A5 BN TR ) 4 A )

o idpattern -- X ;& F K 5 B A 25 AL 155 00 5 A7 4F AR Y 1 ) R a8 5. BROIAE N IE W KR L (2
a:[_a-z][_a-z0-91%) ., WNHRAH T M@ H H. braceidpattern i None N AR 2 1 454 I T4

EHES ST

i T EOA flags N re . IGNORECASE, i3 [a-z] W PAPUHLKE2E9)E ASCIT E4F, R IR ATHE
X B TR as

e 3.7 WA K A2 RS B braceidpattern W K€ SORAESE 5 BRI MNHSTEART B 73 AR

* braceidpattern -- W JEPEZUT idpattern 1B )& FIRFEIR T LRGS0 5 AR . BRIAE None ZEIRZE 1]
iR idpattern (RIFEALFES PERAISNEE FAH R ARE0) o AnSR 25 b@ e, B0RF ARl R 365 A
HAEHE T 1) 5 A SOR TR
Added in version 3.7.

o flags -- X5 7E 2% v T 38 B8R 40 P 25 A0 0 D0 2k S Y A OE ) 26 8 R AR, BROAME N re.
IGNORECASE, V£ re.VERBOSE G g W AiEhr, H It H & LW idpattern w7085 £ 1E
MR A E .

Added in version 3.2.

PR o5 — Rl st 4] DAl i BB @A pattern PR AEREANTE MR A . URARIEL, IR (EA TN —
A B U i A R IE R A 5 o X SElgRAI Y T RIS 245 R, DASTCRS SRR -

o escaped -- XN ICELRE SUTSY , FEBRABL AT $$.

s named -- XA VCECAHAETE S S AT AR BN S0 R A Y 7 B AT -

* braced -- XN ILECAT A AETE S 1) S AT FR: AR Y G SR i o R AT BT AL S

* invalid -- XA AVCEAEATIHAB S FRAFE GRE N BA D IRAF) , I BB 24 B E R AR R .
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AN VR FC AR (FX 28 iy 44 7 I R DERC %6 ERY DTS5 | K va lueError,

6.1.5 HBnEFY

string.capwords (s, sep=None)

il str.split () $BHAR> NG, fiflstr.capitalize () FFRFENREGEN, fiflstr.
join () FFREGHPIRIATHE . WER NN —ASEL sep P M BN None , WFELLI 2 74T &
PP A ZEIATH DI KA RIS A FAFSBR, 150 sep BT ARIFI R A

6.2 re - IEMIFRENIRIE

JACES: Lib/re/

ABEHSLE 75 Perl 175 U0 IE kA DTHRAE

REARIPHE R 1 A5 R Bl AT DA Unicode “FAFHR (str), BATLAZE 8 iy 47Hs (bytes). fHi2, Unicode F4F
S 8 AP AT RN REIR M - b2, ANAEFF Unicode “p 4 55 7 FRAEIEATIL AL, L2 IRER: I,
TEPATR S, B J A R B A 250 5 T ORI R P H R I — B

IE DR BRI AT (U \ ) TRk e ek e e i AR P AN | R EA TR R & L. X&5
Python FE 5245 58 S T E HP 6T A8 (R 45 1 A0 R H B0 e 09 i R B vh ge s flan, BEPTHL—A SORHT S
A, APPSR\ FEAIENZR A0 \\, AN B TAE Y Python 54552 a1 S
MR\ TH., REEEAE Python (15245 5 S 1B A (580 1 SR BLAE WS AT A JER i % 7515
&yrhsyntaxiWarning FHFFER M N SyntaxError, WAT A BT 1E W 215 =Sk i G s i 45
[FFES KA.

fif g g X T IE M Fak 20 (patterns) fifi fj Python [ IR FEAFER RN FEA "o MM FEIFR T
T, REFIRUEAEATRRALEE . I c"\n" FoREE "\ 'n' BIDFERBFAFER, 10 "\n" W2
N HALE — AR A o BRCHE Python AGHE Hh il BRI G P4 BB R 5

o K2 H0E U FE R A AR A R s BRI vk, FE 4018 B ik AL X R EOE — MR, ANTRE G
PEIENXTG, (B2 T8k 350

B

S =TT regex $RAL T S HRIERE re BRI APL, I84RAL TR INZH BEANH 41 ) Unicode S5

6.2.1 IEMREXTEZE

IEMZRIA (B RE) $87E T —4H5 2 PURCHYFAFHY 5 TR A1 ok H0T ARG A A~ 45 B 155 4 18 1 1E )
FIRAVERE (B IENRIEAE A VLR A7, X PR UEIE & SR ) .

IEMGRAT APRZ . AR A FI BHR@IEMZRIAS, W AB W IEW A, iR, WRTAFH p ILAC A,
HHA— T4 g ILRC B, 84 pg WIVAILRC AB. BRIE A 8 B WS RILCSURtE, A M B AFEL I 54T
dEmAAT I A, EAFRAAR MR 5 A M B AR 1 fa] FR R iR kUi . o 2 I 3k s (BEie
HISEEL, HEUL the Friedl book [Frie09] , ol HoAt A 428 e 1 1555 -

PAR @ IRk As U fR U . SETEAE (5 B AR, 7% regex-howto,

TE N Fak AT AR &5 il B AR AT BB A, bean A, rar, BiEE 0, HR AR E R IE
MFAK . BENEICEL & ARPTAPHESE FAF, A last DLECFAFER "last . (FE3X—5 9 HABT
55, AT this special style M F/RIEMERIEA, @EANTS, ZEIERWFEHFEH "in
single quotes' , HF|EEK.)
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ALEAF, W w8 O BTRERTAT FER T AFOR B A S, AT AN E 55 A IE
Ik AR -

BEBAMFREER SR (5, +, 2, {m, n} &) RREEWEIBERE .. X0 7 IR IAT G 2 nl 3, ok
B 7 HA ST R A A A . A T2 EE N BN ZEE S, AEHREES . flan, FikX
(2:a{6}) * HILEA "o FRAHTEREZIRER

FERTATA

CR5) TERCAUT, PEECRREATAF AL R 74T . WSRARE TR DOTALL , B IR AL HATAF
TENIE R T4

(FASF) Ve AR Sk, - HAEMUL TT L INE B WICRL A T 5 B B N5

VERC A5 5 R BUE AR F AT Ep R A TAF I Bl — DT, TEMULTTLINE A0 4 PERLRATAT Z BT Y
YA, foo VL foo’ filfoobar’, {HIFEMFEIAT foos HILE foo’s A E, £ 'fool\nfoo2\n'
Hi% foo. S, A UL foo2, (HAEMULTILINE Bix T APCECE fool’;s #£ 'foo\n' HIEK s &
WEWA (W) IR —MERATR 28, — NMEFEFERIR AR .

XFE R A IE TS 0 BME B ER , REZHILI AR, ab* 2PLR 'a', 'ab', B 'a' J5
T ERFEAL A b,

X E BT A E N UCHD 1 BMERIRER . ab+ &L 'a' G RKE 1 NPAEBEUEREAD ', BEASIT
il ra',

B H T A E U PERAL 0 B 1 K EE . ab? UL 'a' B(F# 'ab'.

*2, 42,27
TRt 2 BRI ATAR E RARay s BTSSR ATREZ W SCAS . A XA T AR L A
R RE <.*> £%Xf '<a> b <c>' #TULHEL, ERFICEEANFERFE, MAHE '<a>' . ERERER
ZJGEU ? RRAEDA JE R AR S R0 KSR FATICEL . st @5 VCRL B R mT 8 ) 09 4F. i/l RE

<. x> FFEHITHE '<a>'

*+, +4+, 2+

BT v, v A BEER, T e B IR TR ks, B2, ARTE
IER AR TR PR B AT, X ETE e 2 5 O FEk aQVC R IS Fe v S [ ia il o X S TE AR BEFR N & A
AREBRERF. B, ara RFVLHL 'aaaa' B a* FICELTAM 4 4 'a, (B2, JiBHHEE—1
Ya' i, FIRARFPATIR GBI A AL ax e EA8 AR 34 ar, WA tar KFhERE—
A vat SRVERL. SR, 4 ax+a IR EILE 'aaaa, a*+ FFICETAMK 44 'a', HREAERIG
—A~ va RERFEZFARICECR, kR ToE S B R R IR R . %+, x++ Fll x 2+
SRIENT (2>x*), (2>x+) Fl (2>x?),

Added in version 3.11.

{m}
P2 BT TR R VEEE m AN AT m st FEOCEL R, e, a{6) FFIEEL6 4> rar
AR 5 1.

{m,n}
XFIENZCHEAT m 2] n WRICHL, FEm Fln ZEBUSE L. AN, a{3,5} RICE 3 F]| 54 'a'. ZlEm
BEAEEFRA N0, 20 nd5E LR HITERK. Bl a{4, o FULAL 'aaaab’ Zi# 1000 4~ 'a' FEHE
—A "o, (HRREILEL 'aaab' . ESNGRENS, 75 W IO IRAT I IZ Z IR A

{m,n}?

FHFESR RE VEACZ 1 RE B9 m 25 n REA, S5ICRCR AT RE 0 ey R WA X2 BB FRE R I
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AEoeasiA . B, 76 6 NMEMINF S 'aaaaaa’ I, a{3,5} FILELS A "a' F4F, 1 a{3,5}?
P H TR 3 NE4F.

{m,n}+

[1

P SE SR RE VUt 2 7/ RE ) m 3 n WRER , 2 VCER W REZ B 1M 4 B AT ] 57 1) 38 i i
X2 FIABCE e AR A BURAS BN, HE 6 NFAIITAFE aaaaaa’ b, a{3, 5} +aa fFELiAL
BLSA "a' FAF, ARG, ZORFA 2 'a, XRRELAT AMEZ AR SR, M a{3,5)aa
FIVCECRAE a{3, 53 Jefligk 54, ARGl B VLR 4 4 Tar, RGHEX RGN aa RIT
BeE G 24> Tat e x{m, n}+ §%FFT (2>x{m,n}),

Added in version 3.11.

B SURRIR AT (FUUFARICES ", v 2, B IEHAN ), BOE R —MRERITA); RRRIT 912 5 AT

i®.

WERARBA G R PR (rraw' ) SRFIBHA, B42C Python 6 BT IE R SO 4N
SR SUFP B A Python (1970 e iR, SR AN FAFA BB HH BUAE AP i e 4012R Python W] PATH XA
J?ﬁ ; %%\Jﬁ%ﬁl@t@ﬁiﬁﬂﬁb& DR BRI AT, BT DA AR, R A Rk, B
PRI TAH

HATER—NFHES. B EST:
o FAFR ARSI, FbAN [amk] PURE 'a', 'm', #iE 'k'.

o MAFIRTFAFIEHE, WA - WA FFER K. A (a-z] BICEAET/NG ASCH F4F,
[0-5]1[0-9] BFPTHIAM 00 F| 59 WM T, [0-9A-Fa-£] YFUCHMTA /S aEmIsor. ansk -
AT TS (e [a\-2z]) SFEBEHMEEEMSERRE (W (-a] 88 (a-1), BitRFERYE

NG

b T

o BIRFRIEEGT LRI RE L. i [ (+%) ] REUEXIIUNFHFEHFZ— (', "+,
'*',OI")'O

o FARFERMW \w B \s GE XWT) WAELE AN, A AR LAY AR AR T BT
Hyflags.

© NELAWE NI TR T AEE BOERIEATICHL. WRESE TR ', ITh RIERAGAN
FAPFSGILH, o (5] FFICPrAF4F, BT 15t (0] MR, BT e
WAL G E L, BB RIS L

o TAEEAWILE A "1 FHEAE, AEERNAM DR AT, SR e EI AT k. B,
O INI{IY ALY O L4 AT PACEC A HE6S, PARAE R TES, TS MRS .

* Unicode Technical Standard #18 H i EE A FE G EAE LR TRAER KB . XK S MUEBTEVE,
FPAR THEBIX AN MAE , — A FutureWarning Rt 2 L EY raise, W LATJLF
oL, EEH U PR, SEEES THFERTFS] -, tast, e~ R Tl
FURFEATH ORI o

TE 3.7 fRAS L AR QSR — PR M- TE SCEAR R XM HITE, — N Futurellarning & raise

AIB, AFI B u[PMEEEIEMZAR, Gl@—MENZLRL, VTR A 83 B ATEAIE R A
VIR BT AEEA S (WURA) N . S EARTEATEE, L BRI IR RN ZE B A ik
FPVEEE . M—AFEX e R VCECH, XA OgiEsZ. BEEE, —H A VUERY), B i AT
i, BIEEREF A — AR UCES . s, 1 SRR OR SRAE . QSR EEITE A, B\,
HEMEESEFEER, 1],

.2)

(HA), PEECHESNIERIENRE, AR AT EMSs R . ICREMUE, HERAZE PA
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WKL, AT PAFEZ J5 ) \number % FF AT R ICEDL, 2 EHEATHEuiil . BICECEAT (1 5
E )N CEN), EEIRENUSEFAESR: [, D 1.

OB MM EFMCEE (A T2 BREE O HFRE ). 2 REIYEE A E TR AR A4
BERIEY: . SR R AR HILLE; (?P<name>...) BME—MIBISL. PATF 2 H B SCH Y
J&.

(?ailmsux)
(—ASEAE Tar, i L T st T xSRI ) AL SR k2
FRIRE A EEA T I e 35 315 A I () A -

s re.A (fUFE ASCII L)

s re. I (AMK/NE)

o re. L (KEETIEF X

* re.M(£17)

o re. s (GRZ LRI 4
e re. U (Unicode JGHT)

s re. X (H40)

GZIEARTEAL e 1 5 A8 ) X0 T 24 R Ay RS B4 O I W Rk 5 — o), A2
lijre.compile () LA flag ZHRLNTEIL . RN AAERIAAFAFR IR -

A 311 A KA AR et i R REAER IR AT S (A

IE DS AERARAS . DERCAESE 5 N AT IE M ks, (B A BT LR TP AP R ARTE AT IE
FE S R B 2 JE A s s [

(?ailmsux—-imsx: )
(g/l\ﬂig/l‘ﬂéﬁ 'a','"i', 'L, "'m', 's", 'u’', 'x' %éﬂ‘]?, EEE‘[W\% . ELEE_/I\@Z%/]\EE
i st AT ) S I i B B AR e

o re.A({LBR ASCII PTfiL)

s re. I (AMK/NE)

o re. L (T EF XKD

e re.M(£47)

o re. s (GRZ LRI F4)
 re. U (Unicode PLfY)

- X (TE4H)

(X LEHERRAE A 1 2 AR )

FEErar, 'L R vt FERERIBOEARE R BR R, FTPAEATRRBM B A EEE - MR, 4E
T3 —AN BT IR A B, BRFE SEAN 2 A LR R4 . 7E Unicode B (?a:.. )
Wi AR ASCIL PLEE , 1 (2u:...) B % Unicode VTR (2RIA). FEFIEBEAHF (2n:...)
RO R BT E T I UCEL, 1 (2a:...) KR N AUFR ASCIT PCEE (ERIN) o XFpE SR HAEN
BB N AL, TAE 42 MR M SRR I T AR

Added in version 3.6.

T 3.7 RAKAAE: 75 *ar, 'L H tu R PAAE— AN .

* r

(0]
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(?>...)

SLAILHD . . BT AR IEN IR, QURICE Y, W 4kSE LR B 2 S M #R A Ras .
MR Z JE A VCEC A, A HEEEIE] (2>, . .) ZATHAE, BoA—HBH, XN BT 1L
p M RIBARF 2 EZFHE BRI GAN. B, (2>.0%) o PR ICEATA AR T B 5 .
FEICELICE FTRERI AT, R, TR R EAFrI L IChS, /ey . RFUCheRM. TR T
o5 AP A PR S, I HAE B Z RIS s o, R B~ Rah AR L i 2R i

Added in version 3.11.

(?P<name>---)
SHER RS, E AR LR 75 DA AT 0 A BR name i . oA TR
A3 Python AR R4F, I HAEbytes B P EANTH A& ASCI Ju [ NI F4E. B HAFRAE—
AMENFRR K H G LR — 5 H IR B2 — 5, XA A Bl 4 it —
FES

A AR DIE=F E e g . EAERE (?P<quote>['"]) .*2 (?P=quote) (ELEik,
NG R A e DV GIREE b QI a= SDE

5| 4 & quote” Y LT 3L 5| R7E
TEIENE 5

o (?P=quote) (HI7R)
e \1

AL PRPERLRT G m

* m.group ('quote"')
e m.end ('quote') (%)

£33 re.sub () BIY repl ZH 0 NG

e \g<1>
° \j_

T8 302 AR B AR fibytes B, 44 name HAEELE ASCIH {5 Hl N A5 1A (' \x00"-b "\
x7f"),

(?P=name)

Femg I H—A A d G BVCECRITE AR name (4 fir44 20 DERCE] Y Ef [RIRRR 2 ER

(2#-)
TR BRI A SN .

(?=-)
24 - PURCHS, PCECHCE), (EORTHFEFAT R R AR T AT XA ATALET 2 (lookahead assertion). Lt
i1, Isaac (?=Asimov) JFLVLAC 'Isaac ', {WHH)FEIR 'Asimov!' ,

(?!...)
W ORPUECES, VCRC LS. XY T2 A ATAL M 2 (negative lookahead assertion) . {41, Isaac
(?!'Asimov) HFLPLHL 'Isaac ', Y EJEH R& 'Asimov' .

(?2<=-)
WA ... BYVCHER A B A A B RS ZE M, WIPERED . X AU e A B AL E (positive lookbehind
assertion) . (?<=abc)def BFAE "abedef ' HHRE|—ANULEL, FHHERMHER 3 NFEEATRE NE
FRARMICHL . FEPEE (PLELRINEY) A0 R E KB, BEE abe 3 a|b &P, H
& ar fla{3,4y ArPA. R, AE ER GO 5 I 3K IE MR, PERC—Me R 2 T8 R 4T
BHIFFL . RATREIRN % search () BEL, MAEmatch () BEC:
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-
>>> import re

>>> m = re.search (' (?<=abc)def', 'abcdef')
>>> m.group (0)
'def'

L

XA TR ZR AR B TE AT 1 B -

-

>>> m = re.search(r' (?<=-)\w+', 'spam-egg')
>>> m.group (0)
leggl

T 3.5 BUA R AR AR H: s KA G5 SCRr

(2<!)
AR . BOVRTC A A B 2w AL E R 2, PR ii/l\mﬁﬁi & ML E  (negative
lookbehind assertion) . AT HE AT, WREA (ILERNE) © Iﬁl KER. AGE

RO S Tk IR NIZIAS, PERCIUn] REOL T R AT Tk

(? (id/name) yes—-pattern|no-pattern)
R4 % 1 id 5% name (746, ¥ 232K L ves-pattern , 75 M #k5% ik VLt no-pattern,
no-pattern [, WAIPAMEZME. AT, (<) 2 \w+@\w+ (2:\ . \w+)+) (2 (1)>]3$) J&2—* email
FEZCPCHD, BFUCHD ' <user@host.com>' B 'user@host.com' , (HALPLE! '<user@host .com'
, WASILHL '"user@host . com>"',

TF 312 fRAR KRS 432 id HEef & ASCIL £0i% . fEbytes faCH, 432H name R B & ASCII {E
BN FT5(E (0" \x00"-b " \x7£ "),

[\ A AR R SIAE DL Rt R4 ASCIL (s % ASCIL 4, 54 TEN)
BERAFICRISE A7, BAN, \§ TCRIFAF ' 5.

\number
ICRCEE RN A S . BN — 1 HE, AaMN 1 FFGE%HS . el (.+) \1JCH "the the' If
# '55 55", HARLVLAL 'thethe' EEAGEHIIZH) . XAFIRTH HEEH T VCECHITH 99 440
Hro W number E’Jéﬁ~/*§5mm 0, B number j& = )N\HHE, ERASHEEL A, M
/\1_ R . 7E "ERFEAWN, AR R B R R AT .

\A
HICEFAF R I

\b
VCRLZS P45 e, (B AR IR 25 RIS . — > SR gl SO — AR EAF 0 751 . el
THHLT, \b #5E S \w il \W F4F 2 [ A1 A (fiZ]Tﬁ‘) B2 \w FIFEAFER IR LRk 45 R 2 (Rl il
B, Lalﬁi%r \bat\b' JFPLAL 'at’', 'at."', '(at) ' fl 'as at ay' (HAVLHE 'attempt ' B

'atlas'

Unicode (str) FE BRI BRI K P47 /& Unicode P RERCFAI R RIZR, (X A AIESE B ASCT T HfEARoR
A o AR T LOCALE JUAR I AR FR AR 2 i S DR

ik A DTFAREE A, \b KBHAF, PAES Python 7 4F Hf 7 I {HARFFAA -

\B
PCRL S EAF R, EAURTE R ERFEPH LRGSR EL . XEWKE r'at\B' FFILHL 'athens'
'atom', 'attorney', {HARPLUES 'at', 'at.' B{ 'at!'., \B 5 \b IEM )2, X#f Unicode (str) 1‘5&
iﬁ*ﬂ@%iﬂ%?ﬁ% Unicode “FHREFFul N R4, (HiX T DA i HASCTT AR R e As . R fii A
T LOCALE JHEAR I B3] i1 B AR P8 24 B S 5 DXk 2

\d
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%}J* Unicode (str) F#£3;:
PLRCAE 2% Unicode - JESISI (st g, FEOTR T Unicode F/RF 5] [NA] F9FAF) . i fLfE
[0-9], BAHEVFZ HAMERD LT FF .

AR TASCIT EFRIMPLHEL [0-9]

T 8 fif (bytes) FEA:
VCRE ASCI “FAF4E AT = T HE A0S XS0 [0-91,

\D
VEECA & T IR RS A B 7. X5 \d I

R T ASCIT AR VLA [~0-9]
\s

%} Unicode (str) FE;:
VERL Unicode 25 F174F (X AFE [ \t\n\r\f\v], iGFEFEZHAMFRE, Hir2iEs Tl
I 24 7€ B T 25 VA4 )

WA TASCIT EARNIPTEL [ \t\n\r\f\v],

T 8 fif (bytes) FEA:
VERE ASCIL 2 HPAF, st [ \t\n\r\f\v]

\s
PLEA B T2 PR R R AT X5 \s IR

WA TASCI T BEARMIPCAD [~ \t\n\r\f\v]
\w

%}F Unicode (str) ¥ :
VEHL Unicode HLiRIZRFAT; X AHEFTA Unicode FHRIENFRFAF (Histr.isalnum() EX), PAK
TR O

WRMEH TASCIT HEARMPLEL [a-zA-20-9_1,

T 8 1 (bytes) FEX:
VLR fE ASCH FAFE N F R F I 74 XEMT [a—2zA-20-9_1. WIRMIH T LocaLE
bR, MIPCELTE 24 B 5 5 RIS TR O A DA SR K2k

\W
VEFEA & T B R EFF L B FEAF. X5 \w IEM . EEINER T, FFEEER TR Z O PASH
Mstr.isalnum() R[E False BFEF.

R TASCTT ARWIPEEE [~a-zA-20-9_],
WERMEH T LOCALE JifEhR, WIVCHIAE Y4 {ijiE & IR A 8 T B8 BN R R T4

\z
PASUNITSEcE) R

Python “ 43 7T (3 F 0K 2 50 e S 91 1 T s AT 48 4 2

\a \b \f \n
\N \r \t \u
\U \v \x AN\

(R \b B TRORIAERA S, ERETFATREGNRRBR, Wl (\b] .)

"\ut, AU A AN B SOFESIAE Unicode (str) BRI G] . AT B R BT S S8 5. R
ASCII "R} SUAF R B AR KA T e B 5 o
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INIERVE S — A RRIE S AR E AR 0, 88 A =ANIERIBL, AR AN B\l S
HARRGOL, BBEIERATIH . XA, NUEflFE e =k

5 3.3 WA BEASHE: ST " \ut B \UT B SR
FE 3.6 WA S A AR fh N\ A ASCIT A5 4B AR L Bl LA R

TE 38 MUAR L AEALH: #INT " \N{name} ' ¥ ¥, SEFFREFHEES—F, BY R TIEER Unicode
FAF (B \N{EM DASH} '),

6.2.2 ERARE

BEHE SCTIUA B FR, M5, A LeRBUe 4 e i IE WM SRR O AR LR AS (AT —2ek;
PE) o BRI AT R 2 S A8 M AT SE i 10 kX

i

>

TE 3.6 A SR ASH: AR e R RegexFlag RIWEH, XANFdenum. IntFlag B3,
class re.RegexFlag

A8 AN A B IE M Rk A enum . IntFlag 2.

Added in version 3.11: - addedto __all_
re.A

re.ASCII

f# \w, \W, \b, \B, \d, \D, \'s 1 \'S $1FTILFR ASCII LIl A~ 12522 1y Unicode PURT, 3XAY X} Unicode
(str) AL 7 S, T R HR AR X 2 s

R TF NEREAR (2a) .

ik U R RAETE AR RS T A 25 bk, {7 Python 3 W2 2 [ X T str B ERIA M
Unicode, Ff H. Unicode VEFt%}F bytes izl M2 A L iF . UNICODE FINERERR (2u) [FAAEHREZ 4
.

re .DEBUG
BN R IFFB ARG R
B X Y A IR TEEAR o

re.I

re.IGNORECASE

PATZWE KNG IEH; (-2 XA FA A VTl /NG FE. 584210 Unicode VUL (41 U H PR
o) RS, A T ASCIT iERR k2SI AE ASCIL P . 24 HiiE = KA S AR ZEAR I CE, 4
R T LOCALE HAR.

T N ECEAR (21) .

TR Y Unicode i [a-z] B¢ [A-2] 5 IGNORECASE J#thr—i i I, B TRFICEE 52 4~ ASCII 5
BEFD 4 ANgAMAAE ASCI £ T (U+0130, KEHIT F8k LA EJ5I &), v (U+0131, INEHi T bk i
ANiF BB, T (U+OLTF, /NG T 1K s) FTK (U+212A, FF/R CHRIE) . WA TASCI I kR,
W L VUi e’ 32 FrA” B2

re.L
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re .LOCALE
ifi \w, \W, \b, \B FIZI /NG ¥ VCECAKHE T 24 555 K. %R (GE H T bytes 1K,
T NECEAR (21) .

Sl ZHEARE B 3% 8O Unicode PURL . 155 IHLHIA 24 AR nT 52 H A B AR K HEE
AbFE—Fh <3k I BUGE T 8 (i 5 X8, Unicode (str) U ERINE ] Unicode PUFCH H AERS 4L
A R 5 KR S

TE 3.6 UA K AEAR T : LOCALE {E T bytes B HAREHAASCIT.
TE 3.7 WA R A A8 T 8 T LOCALE JEEFR B 8 g i3k 10 W) Rk SO0 GO 2 T80 T g 1 B 11 5 I I
SUGTEVCHL S TR 5 DI A 2 2 M DU RC S5 51 .

re.M

re .MULTILINE
FEiREZ G, BT '~ KSR PR R IR ME— eIk (BREEBATF 2 )5) s AT
'SORFICEL AT R IR BRI TR R (BT 20 o FEERIATEOLT, ' HIUCE AR 1
F3k, W8 HICE AR AR B EEAEFFR AR (WREFER) A4 Z /il
PR T N IBGEERR (2m) o

re .NOFLAG

FORARN RS, R(E R 00 WRIAR AT A5~ bR B¢ B 5 2 R BRI (B 0 A5 HL A RS
PREERTA 250 OR Iz A L . I VEBAME R B 1

def myfunc (text, flag=re.NOFLAG) :
return re.match (text, flag)

Added in version 3.11.

re.S

re .DOTALL
1% UL RRRTAT LR R AT, EIEATAR . WEIRBCE X ANEAR, . KFULAD PR R IR TR DASMNAAT R
FAF

X F NECEAR (2s) o
re.U
re .UNICODE

#E Python 3 1, st r BIRBRASFICRL Unicode 524, PRI IERZS 42 HL JEAERIRCR, (LB T 12
T

WS ASCIT TRl AL BRICES ASCIL 745 o

re.X

re .VERBOSE
XA TERR FAVFARIE A DE L4 W 28 2 12 B B Y5 IS I3 Rk 2 5 5 kg A i o B L ] s 174 1 1)
Fib . BRXP B AFEZNE, BRIEREASFET, Saims — AR WAL, 80527
*2, (21 BK (PP<...> SN, BN, (2 R 2 BRBEARF. Y—MTNE S AREFAE
W ELRITTHNAA ARG SCOSURHRLI # BF, WM EZCh it # B 247 BT A A7 S w208 .

AU T TR TE DU A A1 il R PR — - R -
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a = re.compile(r"""\d + # the integral part

\. # the decimal point

\d * # some fractional digits""", re.X)
b = re.compile (r"\d+\.\d*")

X NE-ARIE (2x) .

BRI

re.

re.

re

re.

re

compile (pattern, flags=0)

R IEM FR KRR G — A E ) Fk KXok % (IEWXSS) , W AH TICRE, kX Sxg o7
Yimatch (), search () PAMEAII IR

FIBAK AT AT T F55E flags (HRIEHL . (HPTARIEE flags 255, T4 OR (| i25H4F) #1474
A
o

]l

prog = re.compile (pattern)

result = prog.match (string)

SMT

[result = re.match (pattern, string)

)

USRS Ul XA IE MR 303, ] re . compile () FIMRAFX AL MRS ABERAS, WIPALE
FEFF 5 2 o

#ik: illigre. compile () AiFERHORER, AUBLHLIIRECAWGAE, oA S E N2k 641
% IR LIS,

search (pattern, string, flags=0)

TR EEA string 548 10 W F3K 3 pattern 774 PURCHY S — B, FFIRIEIAHN A Mat ch, MR TARFHH
B SRECILEE R AL E R 0] None s TEYERXAFTAETAFH M AUE ERFIT R EZIER.

.match (pattern, string, flags=0)

sk string F3 BB EAFAFH IEN IR pattern VERL, WIR FIAH N Mat ch, Q1R FAFER S
HNPEECR [F] None ;s 3R 5K VLA & AR .

HREMERMULTILINE 24785, re.matcch () WHRVCEFZAFEE R AR 0L, T NVEECEEATH IR .
WRARAEE L string WATAIALE, il search () KM (WA BFsearch() vs. match() )

fullmatch (pattern, string, flags=0)

WA string 5 TEME 5 pattern VEIE, IRV RURERMat ch, A1 H 5 BGAR PURE R
None: UEREE 5 K TURL ).

Added in version 3.4.

. split (pattern, string, maxsplit=0, flags=0)

H pattern 53 string . WIARAE pattern FHERENES, IAPTAMARBCF B EEIIRE . R
maxsplit %, FZ AT maxsplit Wk, TN R FAF 4 7BR 0 B 5| R i Ja— D Ie R
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>>> 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)
t'o", "3v, v9Uj

WA AT AR A, I HILEI AT IR, IBAGRIF R A E T I G . ST 4R

W —F
>>> re.split(r' (\W+)', '...words, words...'")
ey, '...'", 'words', ', ', 'words', '...', '']

DORERYTE 73 B 4R 2 Hh RSS2 P AR A (07 2
R 2 VERE S BT N2 VEREA A GBI A SR 7475

>>> re.split(r'\b', 'Words, words, words.')
['*, 'Wwords', ', ', 'words', ', ', 'words', '.']

>>> re.split(r'\W*', '...words..."')

['V, "’ Vw', VOV, ’rV, YdV, 'S’, ", VIJ

>>> re.split(r' (\W*)', '...words...")

['l, l...V, |', T |w|, 'l, 'O', l', ’r', l|, 'd', 'l, |S|, '---'[ |V, l', 'l]

TE 3.1 AR AR T HO T A RC S AL
e 3.7 A B A AT SN T 2 P AT ER AR U3 P
re.findall (pattern, string, flags=0)

iR 0] pattern ¥E string PR FTA AEEZVCAL, PAFAFERSN RS ERF R A s RN . X string 5
ZEBA, DCEREE R4 R B TR ] . 23 DU AR AE S R

IR PRI TR PR R B . MRV A, IR ] S EEAMEEIL RS R AR A1 . A2 HAX
A4, REISZALRR TSR, G2, R 65X LIRS FAF R eds L. 4k
FARAA 4,

>>> 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'")]

TE 3.7 WA KA AR TR RS PERLBAE AT DATE T — 2 LR )5 L T
re.finditer (pattern, string, flags=0)

EFXSIE WK 3 pattern 1 string B T4 AE 5 B VLR [B]—ANy= 2 Ma © ch X4 ffiterator . string R
ZERAAHFN, I HVCE R e p e 2 A 7 [m] . 28 PUid S g GRS SR

1 3.7 WA K AR T AR AS D EC AR vl DATERT— =S IElCZ S B T .

re . sub (pattern, repl, string, count=0, flags=0)
IR 1AL repl BHARAE string fc /e il AE T B R PR pattern THAFRFAFH . WERAE A I, WA
TN IR A string. repl AT DAZ FAFHRECERE: QN FARFER , AR BORALR: LS ik
WL, \n KBEA—DMRITRE, \r [PCEFN— D BIGERF, KIEEHE. RINAY ASCH “F A7
SUOFHVREAEAR KM, 2PCUVEREGORALIE . AR A P B0 \ & 2RFRER. G5 11g 2
\6 £ FEUHER 6 2 T DLRC S i 147 R R 2 . Biltn:
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>>> re.sub(r'def\s+([a—-2zA-Z_][a—-zA-Z_0-9]1*)\s*\ (\s*\):"',
r'static PyObject*\npy_\1(void)\n{"',
'def myfunc():")
'static PyObject*\npy_myfunc (void) \n{'

U2 repl 22— eREL, WIE AR pattern (AR R W IS LB . X B Z A Match &
B, R AR Blan:

>>> def dashrepl (matchobij) :
if matchobj.group(0) == '-': return '
else: return '-'

>>> re.sub('-{1,2}', dashrepl, 'pro----gram-files')

'pro-—gram files'
>>> re.sub(r'\sAND\s', ' & ', 'Baked Beans And Spam', flags=re.IGNORECASE)

'Baked Beans & Spam'

B AR — TR Pat tern,

[ ESEL count J& BRI Ee KKK count W75 52 AE H B8 KL ﬁn%é&lﬁl_/l\f%ﬁzdmﬁo F A 1
VCFiR#R & pl B e . RE Y 28 VEECANAE S 1l — A 25 VCFE AN AH AR A4 S 9B i, FTDA sub ('x*', '-',
'abxd') i&[H] '-a-b--d-"'

E?ﬁ%%’éﬂé@ repl ZHUH, N _EPrR s ORI IS5, \g<name> & M4 & name, (7
(?P<name>-+) IBVATE L) \g<number> & fBFA; \g<2> i \2, HE#L T XM, W
\g<2>0, \2an‘\%&%¥7’%%7%1?§20 MAZAH 2 JEHREE— 7R 10 1551 \g<0> 3 pattern 1
——— A HIEATE ]

T8 3.1 AR KRR T 80T AR S 4.

TE 3.5 WA S AR B AL 2 B 4 25 A R

TE 3.6 JRAS R AR pattern WA FNEE L (A1 "\ " Fl—A> ASCIT“FAFLHI) B R hiie .

T 3.7 JAS J& 4225 B Unknown escapes in repl consisting of '\ ' and an ASCII letter now are errors.

TE 3.7 fiA & A4 7% 5. Empty matches for the pattern are replaced when adjacent to a previous non-empty match.

TE 312 A KA ST 432 id Rt & ASCU Y. FEbytes HIRFAFER T, 4 name HEEH S
ASCI JE R NI T (o' \x00"'-b'\x7£f "),

re . subn (pattern, repl, string, count=0, flags=0)

Firhtgsub () FR, HRRRE—ATTH (FHE, BHRLE0.
e 3.1 A B A A H: S T AR SR
TE 3.5 A B A A R DL A R o 25 A R

re.escape (pattern)

i X pattern FHHIRFIATAF . WRARREDAL T RE L3 IE MR OC PRI SCAR FAT R EATIL L, Bt
A .

>>> print (re.escape ('https://www.python.org'))
https://www\.python\.org

>>> legal_chars = string.ascii_lowercase + string.digits + "!#$%&"'*+—."_ " |[~:
>>> print ('[$s]+' & re.escape(legal_chars))
[abcdefghijklmnopqrstuvwxyz0123456789 1 \#\S$3\& "\ *\+\ -\ . \*_"\[\~:]+

>>> operators = ['+', '-', '*', v/v, vkx1]
(B 50

6.2. re --- JENMFiEXIEE 137




The Python Library Reference, X174 3.12.3

(#z E70)
>>> print ('|'.Jjoin (map (re.escape, sorted(operators, reverse=True))))
JIN=TNH]NFNF [\ *

EARBONBERH T sub () Flsubn () WEFATER, A RBHL 20 L. fFilan:

(>>> 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

TE 3.3 WA K AEAST: ' RNEE L.

T 3.7 WA KA HOEAEIE M Fak U AR RRR & A A i Lo g, v, e, s,

lll"’ |, |’ I/I’I:I, l;l, |<|’ l=|’ |>v’ @’ %ﬂ nsn ;I%Ziﬁ:%%ﬁi‘}‘%:)‘(o

re.purge ()

ity
=50

TR IENRIA A A7

exception re.error (msg, pattern=None, pos=None)

6.2.

Exception raised when a string passed to one of the functions here is not a valid regular expression (for example,
it might contain unmatched parentheses) or when some other error occurs during compilation or matching. It is
never an error if a string contains no match for a pattern. The error instance has the following additional attributes:

msg
R A EHRTE B -
pattern
TE MR AR
pos
iR R partern (AL EFR S| (FTPAZ None ).
lineno
XFS. pos (A] PAsg None) HIAT5 .
colno
XTI pos (R] PAJ& None) (515,
AE 3.5 WA A AR T B I T AR s

3 EMFREXMR (EEMIR)

class re.Pattern

Hre.compile () 1R 4k M FIE AR
FE39 RARKAEAT: re. Pattern A [1 7278 Unicode (str) By F 88 R AR . 5 WL GenericAlias

XA,
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Pattern.search (string[,pos[, endpos] ])

A string AL HZIE WIFGR 74 U RE R 88— A8, FR IRV Mat ch, MR PR HEcH 5
R VERCHY A7 B R 1] None ;3§ BOX AN W) TAEFAF R RS B EHREI T BEPLI.

AR B pos Gy T FATHRHIT IR RN E RS BOAH 0, EAREFEM T T
' BECAAT IR AR R EOE AT, AT IR AR AT, (AR IERRSIE IR L
S HL endpos BRE T VAT RIVETA EIBUE FATHRKEZE] endpos , FTPAIA M pos #| endpos

- 1 FERFEBICHL . Q1SR endpos /NT pos, FEANSAVLELF=A; F4h, WS re @i e 1 1 )
%%, rx.search(string, 0, 50) Z#HT rx.search(string[:50], 0).

>>> pattern = re.compile ("d")

>>> pattern.search ("dog") # Match at index 0

<re.Match object; span=(0, 1), match='d'>

>>> pattern.search ("dog", 1) # No match; search doesn't include the "d"

Pattern.match (string[,pos[, endpos] ])

AR TFAFER IR BB A FAF 5 IR AT ES, R AR Ma t che WERFAFER SHEUR
PLFEINIR [B] None; THYERX 5K EZILHZ A .

A ESHL pos Fl endpos Y search () £ A .

>>> pattern = re.compile("o")
>>> pattern.match ("dog") # No match as "o" is not at the start of "dog".
>>> pattern.match ("dog", 1) # Match as "o" is the 2nd character of "dog".

<re.Match object; span=(1, 2), match='o'>

WRARREE LV RCAE string PEIGLE, i search () KB (535 Fsearch() vs. match()) .
Pattern.fullmatch (string[, pas[, endpos] ] )

UNSRAEAS string 55 B IE W IR VCRE, WIRBIARRY (2t che MR T4 ER SRR VTR R 8] None ;
TR S ERE LA R

F[EES L pos Fl endpos S search () £ UM

>>> pattern = re.compile("o[gh]")

>>> pattern.fullmatch ("dog") # No match as "o" is not at the start of "dog".
>>> pattern.fullmatch ("ogre") # No match as not the full string matches.

>>> pattern.fullmatch ("doggie", 1, 3) # Matches within given limits.

<re.Match object; span=(1, 3), match='og'>

Added in version 3.4.
Pattern.split (string, maxsplit=0)

G Tsplit () WEL [T wiEERIRE.
Pattern.findall (string[, pos[, endpos] ] )

FBAURE findall () , W THIFERE, HETT AT %S EL pos il endpos , BRHIERTGH, wt
thsearch ().

Pattern.finditer (string[, pos[, endpos] ] )

HMEH Einai cer (), MO T BTEERER, (BT LB TS5 pos Bl endpos , 1% 5,
Wi search ().

Pattern.sub (repl, string, count=0)

EMTsub () BEL, AT wEERIRE,
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Pattern.subn (repl, string, count=0)
ST subn () R T giFEEHE.
Pattern.flags

IENZ R VCt bR . X —MME compile () BMEARAL G, Bl a9 (2. . .) WERERR, PAK
o UEAR 24 45X 24 Unicode "4 ER ) UN I CODE,

Pattern.groups

RN BB R 2 R
Pattern.groupindex

BRI (2P<id>) & LI AAT S A EREF A G T . GREAA 54, It s,
Pattern.pattern

G R B AR AT ER

£ 3.7 A K AEASH: sl copy . copy () Mlcopy . deepcopy () BREUISCHR. iR I I R0 G
W TP .

6.2.4 AR

VCEEXT S BE A — M /R True. WREAVLEHIEmatch () FMlsearch () i&[H] None BT PAKTT AT BRHY
F £ B H T & A VTR

match = re.search(pattern, string)
if match:
process (match)

class re.Match

H I match Fll search AR B VEEINT 5 .
YE 39 AR KA ASTE: re.Match %3¢ [1 2/~ Unicode (str) BUE TR BRI PLEE . 2 W GenericAlias

£,

Match.expand (template)

R ] I AERR AT template AT OB HPIORIFHY AT, B sub () JTRFTURIREE . 4%
SCAFBIAN \n RERFEANE 2 1 74T, TR S5l (1, \2) Mg e 511 (\g<1>, \g<name>)
R N 2 NS o Bl 5 I \g<0> REgeEr i AN PEIE I N 2
e 3.5 B A AR B ANVERCAY AL S 4 25 AT ER

Match.group([g@upL."])
SR [E|—E S ALY TAL RS — BRI —ARE, WRESA B, SR
el (BASE—I), WREA S, 41 EOAR 0 CEATLRCAR SR ) . fR—1d
N ZHE R 0, AHRAIR MME S BN TC R FAFER 5 AR e —ANERE [1..99]1, 455 AH . 4554
TR RS R R, BB R TR SO, 51 A — A TndexError . WIR—
NG ST — 0, TFRIEECZ R, R [l i 5 — S PRh.

>>> m = re.match(r" (\w+) (\w+)", "Isaac Newton, physicist")
>>> m.group (0) # The entire match

'Isaac Newton'

>>> m.group (1) # The first parenthesized subgroup.
'Isaac’

>>> m.group (2) # The second parenthesized subgroup.
'Newton'

>>> m.group (1, 2) # Multiple arguments give us a tuple.
('Isaac', 'Newton')
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PRIEMZGAXMEA T (2P<name>. . .) i3k, groupN ZHORMATRER G A LA MNA T R AT
PR SRR R E SOG4, W51 K— > IndexError 2.

— MRS IR B

>>> m

-

re.match (r" (?P<first_name>\w+)
>>> m.group ('first_name')

'Malcolm'

>>> m.group ('last_name')

'Reynolds'

(?P<last_name>\w+)", "Malcolm Reynolds")

iy A A R A RS H 5

>>> m.group (1)
'Malcolm'
>>> m.group (2)
'Reynolds’

AR AN HIC R 2, R iR 5 — A~ PR

>>> m re.match(x" (..)+", "alb2c3") # Matches 3 times.
>>> m.group (1) # Returns only the last match.
lc3'

Match.__getitem__ (g)
EAEENT m.group (g) o« XAVFE RG] H—APLHL

r>>> 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'
.

iy 7 AL 252 SRR

>>> m =

re.match (r" (?P<first_name>\w+) (?P<last_name>\w+)", "Isaac Newton")
>>> m['first_name']

'Isaac'
>>> m['last_name']
'Newton'

Added in version 3.6.
Match .groups (default=None)

REl—ATed, E A VCECH 4, FERENP I 1 IUERZ MG . default Z M TASY
VCECHITE DL, ERIAH None,

GpE

>>> m = re.match (r" (\d+)\. (\d+)"
>>> m.groups ()
('24', '"1632")

, "24.1632")

BERFA NG AT, ABAAN RIS S SR IR . XS AEA SR
AEAEE T default ZH .

[f]—4~ None , &
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>>> m = re.match (r" (\d+)\.?2 (\d+)?2", "24")

>>> m.groups () # Second group defaults to None.

('24"', None)

>>> m.groups('0") # Now, the second group defaults to '0O'.
(*24', '0")

Match.groupdict (default=None)
BRI AT, LTI 6 T4 key WRALA . default ZHUNTAZ SIERML A B
None, filfN

>>> m = re.match (r" (?P<first_name>\w+) (?P<last_name>\w+)", "Malcolm Reynolds")
>>> m.groupdict ()
{'"first_name': 'Malcolm', 'last_name': 'Reynolds'}

Match.start ( [group] )

Match.end( [group] )
R[] group VEBLEN 1975 W I AN G5 AR5 . group BRIAN O (BLREUEBEAVLELH) 1H3) o AR group
FAE, FORFAEDCES, R E -1 o X F—ILRXIR m, M—PNRS5ERKH s, He GFHT
m.group (g)) A HIVLHL 2

[m.string[m.start(g):m.end(g)} ]

HE m.start (group) &% T m.end (group) , IR group VL —AZ FAF R AIIE. tin, 78
m = re.search('b(c?)', 'cba') ZJ5, m.start (0) i 1, m.end(0) F 2, m.start (1)
m.end (1) #E 2, m.start (2) 3| k—AIndexError B&.

XA 42 M email Hihilk RS 5 remove_this

>>> email = "tony@tiremove_thisger.net"
>>> m = re.search("remove_this", email)
>>> email[:m.start ()] + email[m.end() :]

'tony@tiger.net'

Match.span ( [group] )
STF—APLEE m , RE—"JC4 (m.start (group), m.end(group)) . WEUH group HTE
XANVERCHT, ghRE (-1, -1) o group BRIN K O, HLEHEEAILHEL.

Match.pos
pos (N, exf&idhsisearch () Bmatch () WHIE a BN 2 o XAZIENG B BIEFAFR R —
AR RGO E

Match.endpos
endpos Wl , &fkibthsearch () Bmatch () B¥E a BN 7 o XA ZIEN G2 FAEEAF R R
— A IERCHY R G L .

Match.lastindex

RN B G — VU B R 5 1ME, 5# None {REA VLEC = ARG, o, XTF455 Tab,
#iE (a)b, ((a) (b)), Ml ((ab)) FHE| lastindex == 1, 1M (a) (b) &15%| lastindex ==
2 .

Match.lastgroup
RIG— P ICR R4 4, B0 None WIRBA 7L VLECAIE .
Match.re
IR [E PR A XA SE B E N AT 7, XL HIENX R match () Bsearch () Tk A K.
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Match.string
fEi#FE|match () B search () T4
TE 3.7 A R AEAS T SN T X copy . copy () Flcopy . deepcopy () WIZFE. VCRCXZRBEME 2R PEM .
6.2.5 1ENFTRiE HlF
BEWF
FEXNBIHL, FRATIEEH AT %7 By o 50k B b i 7 DT FRC X 52

def displaymatch (match) :
if match is None:
return None
return '<Match: %r, groups=%r>' $ (match.group (), match.groups/())

BARES — IR Y, —DBIRW— PRI TP, fBAFAFRR KA, "a” 52 A, KK, 77
Q, ”j” J, ”t” ﬂg 10’ 992” iu”g” %%/j_:\‘ 2 %lj 9o

RRGEN TR REAR, FATTAL A B3R

>>> valid = re.compile(r""[a2-9tjgk] {5}$")

>>> displaymatch (valid.match ("akt5g")) # Valid.
"<Match: 'aktbqg', groups=()>"

>>> displaymatch (valid.match ("akt5e")) # Invalid.
>>> displaymatch (valid.match ("akt")) # Invalid.
>>> displaymatch (valid.match ("727ak")) # Valid.
"<Match: '727ak', groups=()>"

RIG—FM, "727ak" , WET AT, SCEWIKFEFBMERM . SN IENZRXLRE, Wiz m
JEGIHATE

>>> pair = re.compile(r".*(.).*\1")

>>> displaymatch (pair.match ("717ak")) # Pair of 7s.
"<Match: '717', groups=('7',)>"

>>> displaymatch (pair.match("718ak")) # No pairs.

>>> displaymatch (pair.match ("354aa")) # Pair of aces.

"<Match: '354aa', groups=('a',)>"

BRI T A AT ARRAL,  TF A T AR IR 07 2R BE I PEBCR G2 g roup () J5ik:

>>> pair = re.compile(r".*(.).*\1")

>>> pair.match ("717ak") .group (1)

'7'

# Error because re.match() returns None, which doesn't have a group() method:

>>> pair.match ("718ak") .group (1)
Traceback (most recent call last):
File "<pyshell#23>", line 1, in <module>
re.match (r".*(.).*\1", "718ak").group (1)
AttributeError: 'NoneType' object has no attribute 'group'

>>> pair.match("354aa") .group (1)
lal
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] scanf()

H Al Python %4 scanf () WSEMH. IEMRKAGER L scant () MFAFRERL, EREITRK. TF
Pt T scant () MAAFAIE MK Z ) — LR SR iy .

scanf () FEfF IENRZER

%c .
%$5c .{5}
$d [—+]2\d+
%e, $E, $£, %9 [—+]12(\d+ (\.\d*)?|\.\d+) ([eE] [-+]2\d+)?
$i [—+]1?2(0[xX] [\dA-Fa—-f]+|0[0-7]*|\d+)
%o [-+]2[0-7]+
%s \S+
$u \d+
$x, $X [-+1?2(0[xX])?[\dA-Fa-f]+
M2 R R A Ef
[/usr/sbin/sendmail - 0 errors, 4 warnings
PRI M IXFERE ] scanf () 442
[%s - %d errors, %d warnings
EM N R IE A
[(\S+) - (\d+) errors, (\d+) warnings

search() vs. match()

Python B 1E A AR ML T AR 1) R 4G 454
» re.match () RAEFRFERIIT LA E AN LI .
« re.search () FEFAFER PIRATATALEAIN VCHS (X2 Perl ZEERINTE L Frm) )
» re.fullmatch () KA FAFER 2 VLHD

filn:
>>> re.match("c", "abcdef™) # No match
>>> re.search("c", "abcdef") # Match

<re.Match object; span=(2, 3), match='c'>
>>> re.fullmatch("p.*n", "python") # Match
<re.Match object; span=(0, 6), match='python'>
>>> re.fullmatch("r.*n", "python") # No match

fesearch () W, FLARL '~ AR IT AR R BRI VT BC 2740 AR 14 o

>>> re.match("c", "abcdef™) # No match
>>> re.search(""c", "abcdef™) # No match
>>> re.search(""a", "abcdef") # Match

<re.Match object; span=(0, 1), match='a'>

HRMULTILINE ZA7 X s imatch () RICECEAFR G, BMEHsearch () FPA "~ FFARIEN
Fik & VUL AT T 4R
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>>> re.match ("X", "A\nB\nX", re.MULTILINE) # No match
>>> re.search (""X", "A\nB\nX", re.MULTILINE) # Match
<re.Match object; span=(4, 5), match='X"'>

HE— T RIEE

split () FFPqra IS BALE AR I o XA IT IR T e SO 21 31 FLA 5 1B ) Bim 454
AR, AR B TIER .

Wi, XHERA. BlERE I, XRERNEH =ET ST IEA

>>> text = """Ross McFluff: 834.345.1254 155 Elm Street

Ronald Heathmore: 892.345.3428 436 Finley Avenue
Frank Burger: 925.541.7625 662 South Dogwood Way

Heather Albrecht: 548.326.4584 919 Park Place"""

FHM—ABEZ AT I BHERAN R PRI — 5%, A IEEATEA — % H:

>>> entries = re.split ("\n+", text)

>>> entries

['Ross McFluff: 834.345.1254 155 Elm Street',
'Ronald Heathmore: 892.345.3428 436 Finley Avenue',
'Frank Burger: 925.541.7625 662 South Dogwood Way',
'Heather Albrecht: 548.326.4584 919 Park Place']

R, SR AN AT R R SRR AR T AR split () Wi T maxsplic
B, ML S A B 4 B ) 2 A A

>>> [re.split(":? ", entry, 3) for entry in entries]
[['Ross', 'McFluff', '834.345.1254', '155 Elm Street'],
['"Ronald', 'Heathmore', '892.345.3428', '436 Finley Avenue'],
['"Frank', 'Burger', '925.541.7625', '662 South Dogwood Way'],
['Heather', 'Albrecht', '548.326.4584"', '919 Park Place']]

2 FSRPLRUEIR IR 5, AR SAEAER A, IR maxop1ic BFLH 4, RATE0T DA AL
HEHRE i 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',6 '548.326.4584', '919', 'Park Place']]
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NFEE

sub () BHCFARR B IR B AT XA TN T sub () T, SE LA
FEOGLE, BT E ORI R

>>> 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.'

EimHENA

findall () VEECHES PRI, AMURRsearch () WIS —AIERC. HaN, A2R—EE A B3]
FHRFA R, AR AT AN findall ()

>>> text = "He was carefully disguised but captured quickly by police."
>>> re.findall (r"\w+ly\b", text)
['carefully', 'quickly']

ERMANEEARELE

AR AR B ARAS LU VUL SCARTE 2 1) 5 AR Fir g VU B, Wl findicer () 2RA AALFE BB T Match
KA AT AREERTH BT, AN AR S R B P R BT A Bl A e egtaE, A
AR Ui finditer ():

>>> text = "He was carefully disguised but captured quickly by police."
>>> for m in re.finditer (r"\w+ly\b", text):
print ('$02d-%02d: %s' % (m.start(), m.end(), m.group(0)))

07-16: carefully
40-47: quickly

[RYEFFFER4RIC

JRIEFAFHILIE (e text ™) REFIEMIFGRAXIER . B0, AR RA AL '\ ) #LAETH R
BHLAHRL S Hean, R TS Sh Rt 58— 2

>>> re.match (r"\W(.)\1\w", " ££f ")

<re.Match object; span=(0, 4), match=' ff '>
>>> re.match ("\\W(.)\\1\\w", " ££f ")
<re.Match object; span=(0, 4), match=' ff '>

M BB PURE—AFAF BT, S E WA Lo FEFATFAFRITE:, B2 o \\". ZH A
TN\ SRR FRER B
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>>> re.match (r"\\", r"\\")

<re.Match object; span=(0, 1), match="\\'>
>>> re.match ("\\\\", r"\\")

<re.Match object; span=(0, 1), match="\\"'>

B—MMaAiEaHeE

— A VA SR EGRE T AT AR, A RME R, R E IR RS
W H o i IEM SRR E R . XN ARRE LR ARG T — DI, I HAGFRITAC R 53

from typing import NamedTuple
import re

class Token (NamedTuple) :

type: str

value: str

line: int

column: int

def tokenize (code) :

keywords = {'IF', 'THEN', 'ENDIF', 'FOR', 'NEXT', 'GOSUB', 'RETURN'}

token_specification = [
("NUMBER', r'\d+(\.\d*)?2"), # Integer or decimal number
('"ASSIGN', r':="), # Assignment operator
('END', ey, # Statement terminator
('ID"', r'[A-Za-z]+"), # Identifiers
('op', ' [+\=*/1"), # Arithmetic operators
("NEWLINE', «r'\n'), # Line endings
('SKIP', r'[ \tl+"), # Skip over spaces and tabs
("MISMATCH', r'."), # Any other character

]

tok_regex = '|'.join (' (?P<%$s5>%s)' % pair for pair in token_specification)

line_num = 1
line_start = 0
for mo in re.finditer (tok_regex,

code) :

in value else int (value)

kind = mo.lastgroup

value = mo.group ()

column = mo.start () - line_start

if kind == 'NUMBER':
value = float (value) if '.'

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;
BEFT0)
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(% L350

tax := price * 0.05;

ENDIF;

for token in tokenize (statements):

print (token)

TR A AT A i
Token (type="IF', value='IF', line=2, column=4)
Token (type="'ID', value='quantity', line=2, column=7)

Token (type='THEN', value='THEN', line=2, column=16)
Token (type="'ID', value='total', line=3, column=38)

(

(

(

(
Token (type="ASSIGN', wvalue=':=', line=3, column=14)
Token (type='ID', value='total', line=3, column=17)
Token (type='OP', 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)

6.3 difflib --- Helpers for computing deltas

PEARRS: Lib/difflib.py

BUBEHUAR AL T HUA PSRN R . BN, EnTgot T HESCHE, Il 2 Rt A [ SO 2 R R
U5 HTML AR SCUA S8 — 11 diff il A7 QBB H SRRSO, 55 SR £1 Teomp L.

class difflib.SequenceMatcher

BR—ANFIER, T T AR A, WEEFITCE Hhashable 55 . HHAIEERT
] Ratcliff I Obershelp T~ 1980 4EftA I % T UL “H RIS BIRITH” (95 W& P& IEE, I L
AL, HE BT RS Rk TR R KIS TR Bl Bk R
B S A, BIANZS AT 2 A, (AbBIBRIE 2 %) Ratcliff A1 Obershelp B s 1 — 4 .. )
ORI [ ) S o U M 7 T DC I B 264 0 B e SCHE TR R AR S N 91, (L S RE T
HEAE AR “IEH” HUCHD.

FEWE: A Ratcliff-Obershelp 5 325 7 5 35 1% 00 T 4 37 J7 B 8] 10 AE — M 80 F 8 °F J5 B 1A
SequenceMat cher TEI IR LN 1 J7 i) (8] T AE — B &0 R W4T R 2 21 5 50 iy 2 /M R e %
X — RS AR 0L W 2tk i) .

A bRk Rl 5: sequenceMat cher SCRHE R & TR A SRR e P 91 0 B3Rk . ik
R IR S G A IR S R B RB. IR (ST J5) M EE B F
I BER) 1% - BIPFIH BE 2 /04 200 300, IR Pbmic s 017 A7 S PCED A i i . X
B & ATE R OB SRR SequenceMat cher I autojunk SN False KX,

T 3.2 WUR K AEAETE: B9 T autojunk T2,
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class difflib.Differ

XA AR 2 OB ol SORAT A R PP 91, 9 7 R T BN B 12 Y 22 S B B Bl Differ 48—
M sequenceMatcher RSEMATFFHNMILLBLLA KA, (HEITVTAL) 17N IRTAHT oI LR

Differ SRR —ATHI AT EHUHETT K :

WFHFKB B8

- Ao L prs
! ARSI 2 il
L FTAEP 51 R ]
e ! FIAFFAETAL— B A TS

PR2 TR R B R AT SN TAE— AT I 2257 . WP &2 A8, flanss
B il R AT X AT R R NGB KRR

class difflib.HtmlDiff

AR T HTML A% (S0 & 2% 110 583 HTML SCf4) DAUFHEHBIZA T SR SCAR U, 471R) S

PO SEBCRE O B o AR AT DAL T 58 Al bR SO St Ok AR

XA 1 bR A

__init__ (tabsize=8, wrapcolumn=None, linejunk=None, charjunk=IS_CHARACTER_JUNK)
kR EEm1D1 £ £ BRI
tabsize Je— PRI R BT SHL, FRERIRAAMFE, BINMERN 8.
wrapcolumn Jg—NAI e KT ZH, F5ETSOR A SIFTWIFRATHOSIG B, BOAMEN None R
N HEHRAT
linejunk F1 charjunk ¥ @ W% X T SE, S Andiff () BacmIDi £ JRA I HE R R
HTML 225%). & Fdndiff () SO T S EOERNE R .

TR AT

make_file (fromlines, tolines, fromdesc=", todesc=", context=False, numlines=5, *, charset="utf-8’)

HAE fromlines Fil tolines (TP F12) IAEI A4, FR— /504 HIML S, Jopa s
IR, TR ST T O 58

fro)mdesc Fll todesc 3232 AT e XK P28, 1878 RAB H AR SCAFR IR F 478 (BOAS A ZE A 74T
#)o

context | numlines ¥ 32 W Ve KBTS0, 24 HEIEIR FF C2EFH0RF context 3¢k True, 75N
HMME False NN, numlines BRANH 5. 24 context °fy True I numlines Y535 i [ 5558
R ZE T BN S TEL. 24 context SRy False B numlines X545 HIAE i FH "next” HE4ER I 5% th
BRI 2 BT R ATEL (BTN S G 8 next” MR T — A B /R 25 553543 e
WYL T, ABIETH S 2T 30) .

ik fromdesc R todesc 294 VEARSE LI HTML SEfREE, 248200 AT 5 R IR 0 i AR 1248 24
HodEA T4 Lo

TE 3.5 AR B AEAR B HANIN T charser JHEF 240 . HTML SRS BRINFERFHEM ' 150-8859-1" B
Bl Tutf-8"',

make_table (fromlines, tolines, fromdesc=", todesc=", context=False, numlines=5)

WL fromlines Rl tolines (FFFepFIF0) IR I ANE4FeR, FoR— Mo AT 210561 HTML %
He, AT SATSME RO S R
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WIrEmSH G make_file () J7iERIAMHIE .
difflib.context_diff (a, b, fromfile=", tofile=", fromfiledate=", tofiledate=", n=3, lineterm="\n")
FEBE a F1 b (CFAFHRBIER) s JRIA] BRSO g U 5 B (— A AR AT i generator) o

Pl R 30 e — R R A SO AT IR LA B ST BB . S R S 2 R SR R
Ko ERIATEH n BUE, BIA N =47,

BOATEOLUT . ZREHAT (PA <> or ——— FUR) 2l R BIATAPROI# R . AR Ar b2 M io.
T0Base.readlines () BIEMMARRENEM Fio. 10Base. writelines () MZEREE, Hh
A R A R R TR -

X B AR RBBATAFRRA . DR lineterm S48 " ", SKFRf H WA — AHHATAT .

R ScE A SR A A SR S B B TR A bR Sk o X A BG40 B 4 R DA A
fromfile, tofile, fromfiledate F tofiledate FF57E . 1B OB 5 A ISO 8601 ¥ Frn. WHEARIEE, XL
FAFHRERIA A

>>> import sys

>>> from difflib import *

>>> s1 = ['bacon\n', 'eggs\n', 'ham\n', 'guido\n']

>>> s2 = ['python\n', 'eggy\n', 'hamster\n', 'guido\n']

>>> sys.stdout.writelines (context_diff(sl, s2, fromfile='before.py',
tofile="after.py'))

*** before.py
==— after. py

Kk khkkkkkkkkkkkk kK

* K * * Kk kK
1,4

! bacon

! eggs
! ham

! hamster
guido

L

1B S R difflib o & A 4742 SRECE RGN 7~ 151
difflib.get_close_matches (word, possibilities, n=3, cutoff=0.6)

AR ] phy B AR PERCAR ISR 51 3 o word SH—AN455E H AR AV RCHY 781 GRS FAFH ), possibilities
R T UCRC word ()P AR ISR GBS ARSI ) .

TS EL n GRINH 3) $E B Z IR M Z DAL ILES; n UK o.

WIESEL cutoff (BRINA 0. 6) 32— [0, 1 JERENHIFE R% 5 word ARG 0 RGBS % E Y 5 e DT
PCRF 5 20 -

i PChc s (R n ) BBRAEDLECF AS IR AGRIE], HARUE IR HEY B DL HEE R i T

>>> get_close_matches ('appel', ['ape', 'apple', 'peach', 'puppy'l)
['apple', 'ape']

>>> import keyword

>>> get_close_matches ('wheel', keyword.kwlist)

['while']

>>> get_close_matches ('pineapple’', keyword.kwlist)

[]

>>> get_close_matches ('accept', keyword.kwlist)

["except']

-

L
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difflib.ndiff (a, b, linejunk=None, charjunk=IS_CHARACTER_JUNK)
L a b (EAFERAIER) s RWDi £ rer JEA I RAG B (— A= E ¥ BA T generator) .
A[BE R FIES: linejunk FI charjunk Y33 8 BREX (B4 None):
linejunk: BLPRBGEZ A FAFRSEL, IR E SR FAFER LR B, AWERER(E. #RIAH None,
WANEAH —AERZ R KB TS LINE_JUNK (), B2 igssa n WEMAnsr, BRIRZGEn TR
Z—NHFH/F (#") - BE T EM SequenceMat cher R BN HTWFLEA T Y T2 40 % 5] e DATE H Mg
. XA 2 F A R I eR B R
charjunk: WRREHEZ—NFRF (KR 1 FERFE), R H A/ NER [ B, 75 WR EHRAE .
ERINAAHZ I PR T S_CHARACTER_JUNK (), B2 BTN (SHAFEHRRAT: BaaHt
IR ).

>>> diff = ndiff ('one\ntwo\nthree\n'.splitlines (keepends=True),
L. 'ore\ntree\nemu\n'.splitlines (keepends=True))
>>> print (''.join(diff), end="")

- one

A

ore

A

(VI IV

- two
- three
? —

+ tree
+ emu

L

difflib.restore (sequence, which)
AR [ A 47 r P A 0 IR —

h—AiDiffer.compare () Bindiff () FEAR) 53], $REUH R B CHF 15 2 (which TEZ) W4T,
EBRATHIZ

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

three

>>> print (''.join (restore(diff, 2)), end="")

ore

tree

emu

L

difflib.unified_diff (a, b, fromfile=", tofile=", fromfiledate=", tofiledate=", n=3, lineterm="\n")
Ho a b (FAFTIR)T JRITSE 2SRRI i B (8 R T generaion).

Ji AGE— 22 52— LB R A S AT U LA B R ST R, e s oy IR (T
ARGFFNZHEIZIGICAT) . E N 3A78h n 808, BN =A7.

AOATEOLY, ZREHAT A ———, +++ B e FKuR) @il il K B HATAF R QY. XM 474 2
Mio.I0Base.readlines () Q1B ARFEEMN Tio. I0Base.writelines () WERER,
PRI Ay A Ll A R AR AT

XHF B AR BRBATAFRRA . N lineterm S48 " ", SRR H WA AHATAT .
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Gt 2 Al F A MO SO MBSO TR Rk o K LA B AR 0 4 T DAGIE ) 54 H
fromfile, tofile, fromfiledate Rl tofiledate K45 7E . BN [A]IE 7 LA ISO 8601 A5 AR . ARASTE, XL

TP IR R 2
p

>>> s1 = ['bacon\n', 'eggs\n', 'ham\n', 'guido\n']

>>> s2 = ['python\n', 'eggy\n', 'hamster\n', 'guido\n']

>>> sys.stdout.writelines (unified_diff(sl, s2, fromfile='before.py', tofile=
—'after.py'))
—-—— before.py
+++ after.py

@@ -1,4 +1,4 Q@
—bacon

-eggs

—ham

+python

teggy

+hamster

guido

WS B difflib o4 4473 0 FRECE TR R Rl o
difflib.diff_bytes (dfunc, a, b, fromfile=b", tofile=b", fromfiledate=b", tofiledate=b", n=3, lineterm=b"\n’)

i dfunc W a T b (FATERXTR513R); 77 LE LA dfunc PR RIS IR 22 RATHI R (W1 H) .
dfunc WP XIS, W Hunified diff () Bicontext_diff(),

SR O G i R RN BN — B R . B n Z SNE TR g AR AT R AR A R . B
TN TEHRE T A A (B n Z80) Fely 7778k, JFM dfunc(a, b, fromfile, tofile,
fromfiledate, tofiledate, n, lineterm). dfunc [F%HSutflE RN 3 E, KRR
BRIMIEEITREA S a T b AHFE W ARAA—E G0 .

Added in version 3.5.

difflib.IS_LINE_JUNK (l/ine)

Xﬁ?ﬁf@»%ﬂ"ﬁ:fﬂilﬁl True, ﬁn% line ﬂgéﬁ?gﬁﬂ@é\i/l\ S )rl[J line ﬁ??jﬂ%ﬂ,@%ﬂ@7 %“lj\lu,ﬁfjﬁ%xﬂ
ZWEH . R B FIVER AR A ndi £ 7 () o linejunk T62: () BRINE .

difflib.IS_CHARACTER_JUNK (ch)

XTI 2B P AR ] Trueo F4F ch QISR ZSARAT S ZRAT I ch it il 2, 75 MR AN vl 2
e BERRE I Endi££ () H charjunk TEZHIERINME

S U

Pattern Matching: The Gestalt Approach
John W. Ratcliff #I D. E. Metzener X+ — M USRIERIHE. L30T 1988 45 7 %3+ Dr. Dobb's

Journal,

6.3.1 SequenceMatcher X}

SequenceMat cher K AGIXFEHI G #E:
class difflib.SequenceMatcher (isjunk=None, a=", b=", autojunk="True)

AR BH isjunk DA None (BRIAE) BN EEZ—ANFEHIICEFH 24 HALY HoN N ZW iy “Bidlk” TR
R EAE ) SR 15 A None 1EN isunk WERF S T4 A lambda x: False; tHiL2uiAi
ZWEATAIE. BN, 12 A:

[lambda Xx: x in " \t" ]
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BERARATFAE FF AR TE ST HEAT HURE, I B B I I3 S M A BURE 1 4+

WIS H a M b NEHRIPS . PIE BRI ZE PR . IS IC SRR L IR R hashable
WS autojunk W] T JE T E BB K5

TE 3.2 JUA R A RS 38T autojunk 2

SequenceMatcher % 23252 = MEAEEVE: bjunk 2 b 24 isjunk “h True WICEEESR; bpopular BH 2%
AT (R ) R Mk BT R EA; b2) =26 b 24T IR ] —A~EA]
IO E SR I A = AR BV b it set_segs () Biset_seq2 () HEMNPHE.

Added in version 3.2: bjunk 1 bpopular Jg 4 .
SequenceMatcher WHRAF VN HE:

set_seqgs (a, b)
BB LN T S
SequenceMatcher TWREIFZAFA X8 AP AMHEGNE S, X RIRBER— 7o 524
JEAN AT, ATl set_seq2 () — IR MR B H 7 51 9 21 52 ook A~ A P 51 4% 8 —
WKset_seql (),
set_seql (a)
WEZILRIIE— NP . BHEIE —ANFIIA A .
set_seq2 (b)
WEZILRIISE NP5 BHERSE —NFIIA A .
find_longest_match (alo=0, ahi=None, blo=0, bhi=None)
HH alalo:ahi] fllblblo:bhi] FAYEK VLR,
IR isjunk HE45RE B N None, find longest_match () ¥Fi&E (i, F, k) f[#iff ali:i+k]
T b[j:j+k], Hralo <= i <= i+k <= ahi JfH blo <= j <= j+k <= bhi, ¥T
JRA WXL (1, 3, k'), AR L == 1,3 <= 3" WL, WALk >=
k', 1 <= i', #AEYL, TR CEE, RIEIFE a Yo I —A, TATTFE a 24
RS B T SR PR ECE, AR EIFE b 4 e B —

>>> s.find_longest_match (0, 5, 0, 9)

>>> s = SequenceMatcher (None, " abcd", "abcd abcd")
Match (a=0, b=4, size=5)

WAARPL T isjunk, K AN E A e R PR, (AN AN FRif Bk ) PRSI R TT 3R 1Y
PR RIS () PCRCH ARSI TR AR AT REH Y % e . XA SR B 0 AN & DU T,
WOtk BRARRRER SR TR I 454 5 SR PEECAT 6 .

X252 HHFEE T, HEFSEAI B . ORI Y abed' HIEHSE AFIIKER
' abcd' fHICHEL. 1 HETPAVCHE 'abed !, HfHZVLELEE — AN FH A tabed !

>>> s.find_longest_match (0, 5, 0, 9)

>>> s = SequenceMatcher (lambda x: x==" ", " abcd", "abcd abcd")
Match (a=1, b=0, size=4)

AR RARBIPCEE, MR RE] (alo, blo, 0).
W R [Bl— S named tuple Match (a, b, size).
TE 3.9 AR AEAE T INABRINSEL.
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get_matching_blocks ()

B RAEEE LA A = el £, FHN=cdnmELhE 1, 3, n), HEXH
ali:i+n] == b[J:J+n]. XLE=JOHL1FE i A j BATH RIS HES
WG —A=Jcd T 507, HEN (len(a), len(b), 0). ELfM—n == 0M=Jcdl. W

Bo(d, 3, n) (1, 3, n') RESRPMELN =oH, HEEARIRYNEE =
JEAL, M i+n < i 8 3+n < 35 HAEDL, FHABHY = ICdl R R R IR AR SR AT R B

>>> 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 AR AR o 2250 b K S JTTHINER, HAAITCHRIEAN (tag, 11, i2, 31, 32). 7E%
—MICdH 11 == 31 == 0, MAEHRITH il SFTR—ocdny 2, I+ H jI T a—1
T j2.

tag (EN FAFHY , A& SO

B Y-
'replace' a[il:i2] WH b[jl:32] &k,
'delete'  alil:i2] M#MER. EESEHELT J1 = j2.
'insert' b[j1:32] MiEAF alil:11]. EWHEENRBL T 11 == i2.
'equal' alil:12] == b[j1:32] (DT FHIHHIED.
Bilan:
>>> a = "gabxcd"
>>> b = "abycdf"
>>> s = SequenceMatcher (None, a, b)
>>> for tag, i1, i2, j1, Jj2 in s.get_opcodes() :
print (' al g ] ——> bl g ] ——> '".format (
ce tag, 11, i2, 3j1, j2, alil:i2], b[jl:32]1))
delete al0:1] ——> b[0:0] Ig? ==> U0
equal all:3] ——> b[0:2] 'ab' ——> 'ab'
replace a(3:4] —-——> b[2:3] 'x' ——> 'y!
equal al4:6] ——> b[3:5] 'ed' --=> 'cd!
insert al(6:6] ——> b[5:6] Yo > T f!

get_grouped_opcodes (n=3)
Bl A 2 n 47 LR S0 AR generator
Mget_opcodes () FriRIIAIITAG , TR SR HB/ NI SRR T A B A S 30 ] e DX
XA S get_opcodes () FRIFIAE IR ]

ratio ()

AR [ —ASEUE I [0, 1 AP s 8500 0 PSR DL JE it

Horb T 2PN P iR S8R, M ZIREEER, B 2.0¥M/ T, S5EE AR 781 58 4
FIEZE R 1.0, ARPFH AR 0.0,

MP get_matching blocks () Biget_opcodes () WAMEIE N 5 iz BEFER K, fEI
TG AR BT quick_ratio () Bireal quick_ratio() FRFHFE—A 5.

Frik: W ratio () FMMESR A RES LTSRN . Bl
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>>> SequenceMatcher (None, 'tide', 'diet').ratio()
0.25
>>> SequenceMatcher (None, 'diet', 'tide').ratio()
0.5

quick_ratio ()
AR PrE R [0 —4~ratio () W) LR
real_quick_ratio ()
e R E IR Bl —A~ratio () W LS.
X = A3 [ P S FR 23 R A R BB = 7 K AT BE i T [ B S B R I 4 R [ R AR, B

fEquick _ratio() Mlreal_quick_ratio() MESR/PSratio() —FEK:

>>> s = SequenceMatcher (None, "abcd", "bcde")
>>> s.ratio ()

0.75

>>> s.quick_ratio()

0.75

>>> s.real_qguick_ratio()

1.0

6.3.2 SequenceMatcher Bl

LA R BILLB AP A A, R A ol

>>> s = SequenceMatcher (lambda x: x == " ",
"private Thread currentThread;",
"private volatile Thread currentThread;")

ratio () iR[El—A~[0, 1] JERE NI RAL, HIRATRPIIAICE . RIELY, ratio () fHl#d 0.6 WK
e AR | e S URUM IR

>>> print (round(s.ratio(), 3))
0.866

AR S B VLY 7 BN HR ., Mlget _matching blocks () HARTT#:

>>> for block in s.get_matching blocks () :

Ce print ("a[%d] and b[%d] match for %d elements" % block)
al0] and b[0] match for 8 elements

al8] and b[17] match for 21 elements

[29] and b[38] match for 0 elements

[\})

iyt get_matching blocks () RMIMHG—IC4l (len(a), len(b), 0) HAHMT L4, Xt
AR REITE (PEEATTENE) h o FME—RE L.

URAR AR BERLE ARS8 — P AR ISR A8, WA get_opcodes ():

>>> for opcode in s.get_opcodes() :

Ce . print ("$6s al[%d:%d] b[8d:3d]" % opcode)
equal af[0:8] b[0:8]

insert af[8:8] b[8:17]

equal af8:29] b[17:38]
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W

JUR
o MBI get_close_matches () BMEUER T AT SequenceMat cher F47 f&] B A AL SR 4
7 A hie .

 Simple version control recipe for a small application built with SequenceMatcher.

6.3.3 Differ 3

WYERE DL ffer FrAE RISE B NMRIER /b S MR, SvNERAEREREREWER, FAEM&FZPAE
Al RER L, AR R AN A AHEE 100 TR VCHED . K5 [A] 25 S BRHA ESE VTR PR B T — S e, X
/R R AE TR ZE R
Differ KRR XMEIIEHR
class difflib.Differ (linejunk=None, charjunk=None)
AR R FIES: linejunk F1 charjunk Y3745 38 BREX (B4 None):
linejunk: ¥ FEAFAFRAE RS EIV AL, R BIR FAF R MR [ B . BRIAE N None, HKE
WA AT AR BIIRAT -
charjunk: 32 AFARF (KN 1 IFRFE) MBS EIRE, WRHO B AR B B . Bl
{H°M None, BEREEA AT SN ALK TFAF -
T S 37 3 ok Y% bR BT P A R 2 F ) DR AL T, O BN & 5 BUE A 2 RAT B AT 2. 38 1
#tfind_longest_match () J¥E isjunk TES A T N
Differ XWH B AWM FERER (A E) 1:
compare (a, b)
WA ATALR P, AR E (— BT Es) .

BTN AL — > LA AT A5 45 2 1 B AT A AF BB . X RE I P 20 0T DA 3E 3 SC R B R 4
Wreadlines () Jy¥EIREL. Fr Az o) 48 & [ A B PAAT 7 45 B A A7 ER A B, mT DA
XA G writelines () FYERAEFTEIH R .

6.3.4 Differ 74|

BRI BTSSR A DA TR R ST RF R AL P9 (BORERO PP T DA
RN R readlines () J5YEHEIREL) |

>>> 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.
5 ''.splitlines (keepends=True)
>>> len (textl)
4
>>> textl1[0][-1]
'\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 X5
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[>>> d = Differ () }

THEEAEEHILDL £ fer MRIIATATAMEARBOR IS g “Bil” fTRFAF. WS IDifrer () Mikd
Bl
B, BATHRPIAFI:

[>>> result = list (d.compare (textl, text2)) J

result B PRSI, TERATRHSEMITE Ak

>>> 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"',

V= 4. Complex is better than complicated.\n',
'? " -0 /\\nll
U4k 4. Complicated is better than complex.\n',
1o +H++ A “\n',

LS 5. Flat is better than nested.\n']

PR B 2247 A A S H R I 3

>>> import sys
>>> sys.stdout.writelines (result)
1. Beautiful is better than ugly.
2. Explicit is better than implicit.
= 3. Simple is better than complex.
3

+ Simple is better than complex.

? ++

= 4. Complex is better than complicated.
2 A —— A
+ 4. Complicated is better than complex.
? +H++ A ~
+ 5. Flat is better than nested.

6.3.5 difflib B9&<fTHEO

AR T ARG difflib SRATEEML diff B TH,

""" Command line interface to difflib.py providing diffs in four formats:

* ndiff: lists every line and highlights interline changes.

* context: highlights clusters of changes in a before/after format.
* unified: highlights clusters of changes in an inline format.

* html: generates side by side comparison with change highlights.

min

import sys, os, difflib, argparse
from datetime import datetime, timezone

def file_mtime (path) :

&)
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(B LE10)
t = datetime.fromtimestamp (os.stat (path) .st_mtime,
timezone.utc)
return t.astimezone () .isoformat ()

def main () :

parser = argparse.ArgumentParser ()
parser.add_argument ('-c', action='store_ true', default=False,
help='Produce a context format diff (default) ')
parser.add_argument ('-u', action='store_true', default=False,
help='Produce a unified format diff')
parser.add_argument ('-m', action='store_true', default=False,
help='Produce HTML side by side diff '
'(can use -c and -1 in conjunction) ')
parser.add_argument ('-n', action='store_true', default=False,
help='Produce a ndiff format diff')
parser.add_argument ('-1', '—--lines', type=int, default=3,
help='Set number of context lines (default 3)"')
parser.add_argument ('fromfile')
parser.add_argument ('tofile')
options = parser.parse_args()

n = options.lines

fromfile = options.fromfile
tofile = options.tofile
fromdate = file_mtime (fromfile)

todate = file_mtime (tofile)

with open (fromfile) as ff:
fromlines = ff.readlines|()

with open(tofile) as tf:
tolines = tf.readlines|()

if options.u:
diff = difflib.unified_diff (fromlines, tolines, fromfile, tofile, fromdate, .
—~todate, n=n)
elif options.n:
diff = difflib.ndiff (fromlines, tolines)
elif options.m:
diff = difflib.HtmlDiff () .make_file (fromlines,tolines, fromfile,tofile,
—context=options.c,numlines=n)
else:
diff = difflib.context_diff (fromlines, tolines, fromfile, tofile, fromdate, .
—~todate, n=n)

sys.stdout.writelines (diff)

if  name == ' main__ ':
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6.3.6 ndiff ;x4

XA TR T i difr1ib. ndiff (),

""Undiff [-q] filel file2

or
ndiff (-rl | -r2) < ndiff output > filel or_ fileZ2
Print a human-friendly file difference report to stdout. Both inter-

and intra-line differences are noted. In the second form, recreate filel
(-rl) or file2 (-r2) on stdout, from an ndiff report on stdin.

In the first form, if -g ("quiet") is not specified, the first two lines
of output are

—-: filel
+: fileZ

Each remaining line begins with a two-letter code:

e line unique to filel

"y v line unique to fileZ2

o line common to both files

" n line not present in either input file
Lines beginning with "? " attempt to guide the eye to intraline
differences, and were not present in either input file. These lines can be

confusing if the source files contain tab characters.

The first file can be recovered by retaining only lines that begin with
" " or "- ", and deleting those 2-character prefixes; use ndiff with -rl.

The second file can be recovered similarly, but by retaining only " " and
"+ " lines; use ndiff with -r2; or, on Unix, the second file can be

recovered by piping the output through

sed -n '"/N[+ ] /s/"..//p'

mrrnmn
_ version_ =1, 7, 0
import difflib, sys

def fail (msg):

out = sys.stderr.write
out (msg + "\n\n")

out (__doc_ )

return 0

# open a file & return the file object; gripe and return 0 if it
# couldn't be opened
def fopen (fname) :
try:
return open (fname)
except IOError as detail:
return fail ("couldn't open " + fname + ": " + str(detail))

# open two files & spray the diff to stdout; return false iff a problem
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def

fcompare (flname, f2name):

f1 = fopen (flname)

f2 = fopen (f2name)

if not f1 or not f2:
return 0O

a = fl.readlines(); fl.close()

b = f2.readlines(); f2.close()

for line in difflib.ndiff (a, Db):
print (line, end=' ")

return 1

# crack args (sys.argv/[l:] is normal) & compare;
# return false iff a problem

def

main (args) :
import getopt
try:
opts, args = getopt.getopt (args, "gr:")
except getopt.error as detail:
return fail (str (detail))

noisy = 1
gseen = rseen = 0
for opt, val in opts:
if opt == "-g":
gseen = 1
noisy = 0
elif opt == "-r":
rseen = 1

whichfile = val
if gseen and rseen:
return fail ("can't specify both -g and -r")
if rseen:
if args:
return fail ("no args allowed with -r option")
if whichfile in ("1", "2"):
restore (whichfile)
return 1
return fail("-r value must be 1 or 2")
if len(args) != 2:
return fail ("need 2 filename args")
flname, f2name = args
if noisy:
print ('-:', flname)
print ('+:', f2name)
return fcompare (flname, f2name)

# read ndiff output from stdin, and print filel (which=='1l'"') or
# file2 (which=='2') to stdout

def

if

__name ==

restore (which) :
restored = difflib.restore(sys.stdin.readlines (), which)
sys.stdout.writelines (restored)

v 1.

_ _main_
main (sys.argv([l:])

(% 50
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6.4 textwrap -—- XA BIRITSERE

PRACHES: Lib/textwrap.py

textwrap BEYURHL T —SUPREEREL, PAKTTUASE UITAH TARE Text wrapper. HISRARIE R —PiA>
SCRFAFH AT A S TSRS, PREERBUV IR T WIWEIE, ARBAZEE Text nrapper HSEBIR

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, placeholder="

[..])

Xt text CFATHY) Y B BEYR A SIHIAT AR AT R B2 width A~54F o R 18] i R AT ALK 51 3%

T RAWIATAT -
Hrextwrapper WSLBIJE XN A AT R ST 280, HAASRY L.
WS Textrapper.wrap () T A Xwrap () FTBTHEAE R .

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, placeholder="

[..]")

Xt text WK BB A SIHAT, IR — NS H ST B B AT . £i11 () RLATIRAI

LS/ FEN

["\n".join(wrap(text, .L))

PRSI, F111 () ¥ Hwrap () 5EAMIE R REFSEL

textwrap.shorten (fext, width, *, fix_sentence_endings=False, break_long_words=True,
break_on_hyphens=True, placeholder="]...]’)

PrBIHEIEL ER) text DAFEEER) width.

B text PGS PATE (A ELESBH A ) . WERESRGE S width, ERFE0RI . 7EH

MRFOL , REAFEA RS 22 3 A R0 14 B3 AGE SR A 1) B3l N placeholder RETE &7 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 ) KBS S BN W T Textwrapper B S bR 8 ME, O H R ULR SCo 0 R SUAE
Wi f& ATextWrapper W£ill() MR #2Z Hl & # 3 &, It ¥ A tabsize, expand_tabs,

drop_whitespace Mlreplace_whitespace WHEIGFEA TR .
Added in version 3.4.

textwrap.dedent (fext)
FoBR text Wi —FTAE Al AH R AT 28 25 1A
XA ARG B =5 [ S AR AT A M ZSHs, AT SRTE VR RS Hh s S i g =K

TR B R M SRR N R 2 AT, HEMIEARSE: DARMAT " hello™ il "\thello" A

SRR B AR T 28 2 FAT
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P28 AT IAT A Fi A ISR 2 A I bR A o BN AT 7T

il :
-
def test():
# end first line with \ to avoid the empty line!
s = '\
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 TME text I EFTHIH K
B text.splitlines (True) EXATHATIR .
BINEILT , prefic 2B AR R B2 A5 (AL RATEHRAT) dRnfT.
EUE

>>> s = 'hello\n\n \nworld'
>>> indent (s, ' ")
' hello\n\n \n world'

F R predicate Z 40T T R A% HIRLEAT B A ot BilAN, W DARZS 5y Mo 254 T U S AR AT IR A
prefix:

>>> print (indent (s, '+ ', lambda line: True))
+ hello

+
+
+ world

Added in version 3.3.

wrap (), £111 () flshorten () BVER B X NI —A Textwrapper LB H FIHH BA 5.
SIS ER, R TR Hwrap () F/BLE111 () A2 SCAR FAF 5 B B R 16, @J@%aa
W TextWrapper MR RESEA KR .

SUA AR 25 AT AL B BT, BRI A A E AT Z 5 K B AL B 2 PRy, B

JETextWrapper.break_long words #Es MIRIE.

class textwrap.TextWrapper (**kwargs)

TextWrapper MIEAHEZZ RN KRBTSR BB TFSEIN—E0ENE, i

[wrapper = TextWrapper (initial_indent="* ") ]
4T

wrapper = TextWrapper ()

wrapper.initial_indent = "* "

M\T PAZ R E IR Y Text wrapper XPR, H ELARL AT ATE 0 1) 18 oo 7 432 1) S5 190 s PR MR 188
EREAT T .

TextWrapper BSLBIEME (PARAIE $i) R EETSH) PR
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width
(BRIN: 70) HEMIATIHYBRRAT K EE . HE A SRR A K T width (AR, TextWrapper
FREPRIE A KT width ANMFRFRY R AT

expand_tabs

(BRIAMEL: True) MSNELE, W text IR BIAAFAF T rext fyexpandt abs () Jrikdl i@z
e

tabsize

(BRIN: 8) WPRexpand _tabs EAH, W rext F AR HIRIFIFY RN B SRS A, HARR
DT M HIS AL E AL E R T .

Added in version 3.3.

replace_whitespace

(default: True) WISRNFE, FERRAFY 25 . HEMATZHT, wrap () JRERHEE 2 A7
Bl A2 KPR H AR « 13, AT, ECHIR, SEARANIE 4 ( \e\n\v\ £\ "),

#ik: WlRexpand_tabs AR{EHreplace_whitespace NEAH, WAHIZRITFHE N B
A, XEHRGYRZ R

#ik: WRreplace_whitespace NRIE, E—FTHY A EA T EH BHA TR S 2R R AR -
P, SR (il str.splitlines () BERRUNIER) Pro MBI AIEEFT A 3547

drop_whitespace

(BRIA: True) WACHEME, B ATHAFIRRBWZ AT (TR Z)E. gtz nn) SpEs. B
SEBETT LI 2 B PR IR G AT IR S B P AP A ST PR E T2 8 54T 5
T—MEAT, WZBATHEF .

initial_indent
(BRIA: 1) RIS I B8 B S A T A SR — AT A . HRE SOt A — AT K.
SFRFERAR 2

subsequent_indent
(default: " ") RS INEN B H BT80N AR — 1T MO T AT P4 . HRESB0T AR
AN TR R .

fix_sentence_endings
(BN False) W NEAE, TextWrapper FFoilie Il a) 45 B IF 6 fff) 5 H) S DAA 5 12
FEARF 3B o R0 45 58 PR 8 SCAS SR Bl H A XA . FR A TR N AT A e 6 B

T AR R AN R .1, 0 2 2 JRRTARR A s R
F o RN — AN MR B o X 4 AR TR H i "Dr.”
[[...] Dr. Frankenstein's monster [...]

ANPATR SCA H 7 Spot.”

[[...] See Spot. See Spot run [...]

fix_sentence_endings BRI MER{E.

M) TR KT string. lowercase RHfiE “/NGTFHRE”, PARAELER] S P
AR AL T F AT AT, BRORGE TSR SR
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break_long_words

(BN True) WA B, WK R widt h B BIRERE HF PABRIEA T K BEAR it wi dt b,
WAN A, R BIAAR LT, RN TR BT RSt wideh, (A FRIAPREBE R IR A
H—47, PIRED#E  wideh TEL. )

break_on_hyphens

(BRIA: True) QLSRN EAE, FRRIGSEEARBI & e s AT SRl 75 2 5 H 3t T,
FMRAE, WA AT SN GG e T AL, (HANSRAREN S A 2 1 B0 T B )
YR break_long words BOAMR{E. ZHIARIEAT N SR LV T A T TAF Y B0 o

max_lines

(BRIA: None) WA N None, W H N i 2 5 max_lines 17, H-ffi placeholder  BLAE i H

WNEHIAR R .
Added in version 3.4.
placeholder
(R L. 1) BSOS TE i SO BRI BAE SO AR R
Added in version 3.4.
TextWrapper bR T —SRAFITIR, RETHRBUZH I EHEREC
wrap (fext)

Xt text (PAFER) AP B BLE 1 ST AR AT RIE IR Ay wideh PR A H S ki
R A Textwrapper SLEIRKSEHIEYE. R 1] d B AT4URM 2=, TRANRITAT. WA A5
BATHRIM SR BRI A, R[] 2581 2

£i11 (text)
Xt text ) B R I Sh AT AR 8] R Sh AT B A R AT

6.5 unicodedata --- Unicode Database

This module provides access to the Unicode Character Database (UCD) which defines character properties for all Unicode
characters. The data contained in this database is compiled from the UCD version 15.0.0.

BLHE 5 Unicode FRifEFHF #44  “Unicode “PA7 005" Hr g UM A AR AT S . B L TPAR R
g

unicodedata.lookup (name)

LAER TR WRLB A GEATRRTAF, WRER B 54T WEREAKRE], WKeyError
5%

E 3.3 A B AR T LRI 4Bk a4 T Al 4 9”1 S8
unicodedata.name ( chr[ default]

S 51 4 WL 260 7 chr 0 % FRAR I 7 AR e WSRO G LB, IR B defauds 1SR 4 i,
MvalueError #5|% .

unicodedata.decimal chr[ default]

S 5 R4 chr (- RE B e, S 7 SUSCRER L, BRI default | WTHEA 4,
NvalueError #5]% .

1 https://www.unicode.org/Public/15.0.0/ucd/NameAliases. txt
2 https://www.unicode.org/Public/15.0.0/ucd/NamedSequences. txt
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unicodedata.digit (chr[, default] )

IR E] 4> BL 25 AF chr WOECTFAEAE B E . WA SCXAEE, TR 1] defaulr , MR EA 4,
MvalueError #51% .

unicodedata.numeric (chr[, default] )

IR E] Ay BL LG AF chr WIEEAE T s 8. WA SCIXAEE, TR (8] defaulr , WA 4,
MvalueError #5|% .

unicodedata.category (chr)

R W ECER AT chr B E LSRR o
unicodedata.bidirectional (chr)

R BEES TAF chr BRI AE R A e . QAR E LA, Ik [m]
unicodedata.combining (chr)

R B ECEE AT chr T G RAVE N BEE. MR E LA A2, LRI 0 .
unicodedata.east_asian_width (chr)

R ECER AT chr BASE. S8 BE AT 4 Hf
unicodedata.mirrored (chr)

BRI ECRFAF chr SR SR M B IR AAFAE R SCA TR BIh “5ef8” S24°F, WhRE 1, &
D3R [E] O o

unicodedata.decomposition (chr)

R BEEE TAF chr BYFAF I R P A7 o AIRORE SCIEZERS IR ] 25 P A5 e
unicodedata.normalize (form, unistr)

3B [A] Unicode “Z4452 unistr [W1E 358 form o form WA RE’NEC . '"NFKC’ . "NFD’ fiI'NFKD’ ,

Unicode il 5 HL 0 %5 M AN 28 P S0 /& E LT Unicode 4582 B4 M1k IE 28 . #E Unicode
dr, T PAPAR R T R FR S A TG . BN, 745 U+00CT7 (#5453 CEDILLA [j LATIN CAPITAL LETTER
C) AlPAF R N FEF] U+0043 (LATIN CAPITAL LETTER C ) U+0327 (COMBINING CEDILLA ),

XA, AWMERIEA: EMEX CHIEMEA D . IEMEX D (NFD) WFRh LGS 7,
R TR ML IR C (NFC) e e, R FRA GG TAT

B TRXPAIE R 2 A, B PR T AR H A A B . £ Unicode H1, SZHFRLEUFEAF, X4k
SRS A % —. i, U+2160 (ROMAN NUMERAL ONE) 5 U+0049 (LATIN CAPITAL
LETTER 1) 564-Hil. 12, Unicode SCHFE SHUATAFR (fII gb2312) MOFALE.

IEMIE KD (NFKD) 557 HIAeA o, BT AR i e i e A e 745 . IERE X KC (NFKC)
N AR, R R TEA S .
4 unicode TR BH AL TF AR TR, WIs— A Bl LA 5 1 55— ANy,
BT RETCEANSE .

unicodedata.is_normalized (form, unistr)
HWr Unicode 47 unistr 265 NIEIRTEE form. form A ZE ' NFC, 'NFKC’, 'NFD’ fI'NFKD’,
Added in version 3.8.

BEAh, BB T AR R

unicodedata.unidata_version
AR 1] 4 Unicode %8s PR AY AR o

unicodedata.ued_3_2_0

A A E A MR S YRR 5, (EF 752 e R HAR Y Unicode (&% (U1 IDNA ) f{ 5
FRERF, WA Unicode Kl e A 3.2

HY

.
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ZNE

>>> 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
&ix

6.6 stringprep --- E4FMF{FRTIBE

PRACHS: Lib/stringprep.py

TERRR PR B Sy (BIANE0LA ), KEHRILBOX SRS (%) XA B BARAT AT RES I
P BRI ANE, BIATR A ZIX 2y KNG 4R o A I T BERR BRG] AR RO O “nI3TEN” P AF4
o

RFC 3454 58 L7 AR FE M M Unicode FAFHRAY “Ti&” 1RE . TERFFATERIELER 28, B
A B TAL R, 2 BT R AR TS . 1% REC 5 LT — 20348, B0 AR 2 & 5 15 i
B WAL EE I R4S, stringprep s B AT BRI 2 Bl B A AR 7. stringprep
BB —AF 42 nameprep, B8 H T E b4 -

stringprep HILATF T KA RFEC 3454 [4% . i T AP ML B0 L X BERMIF AR R TR
BEZBEHAE AR Unicode FAFRIRIE o XA B IRAU 2 (] mkstringprep.py THA M.

PRI, X 2Lt DA R BT AR R 25 R A TE 2N AT £ REC Fy PIAREAR : e S X T 4R, st ringprep
PROET CRHMERREC, BIARIESREAH—M MR EME N True BIpRE X BRYS, B3RO0 7B KL
B MRIEEE B SR ] T SRIK{EL. AT e BB el e 5 51036

stringprep.in_table_al (code)

& code 275 )@ T tableA.1 (Unicode 3.2 H AR AN L) .
stringprep.in_table_bl (code)

i€ code 7275 J@ T tableB.1 GEF ML A ZMH).
stringprep.map_table_b2 (code)

& [5] code fHH tableB.2 (i £y NFKC i ] i R/ NG FEARILR) Bt AY (e .
stringprep.map_table_b3 (code)

R[] code fiH tableB.3 (A FfFF IEARAL B R/ NG I B WL BT A(HE -
stringprep.in_table_cl1 (code)

7€ code 245 & T tableC.1.1 (ASCII 25 HFE4F) -
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stringprep.in_table_c12 (code)

Ti5E code 1275 )& T tableC.1.2 (FE ASCII 25 HF4) .
stringprep.in_table_cll_c12 (code)

i code =5 & T tableC.1 (25X [ESF, C.1.1 F1 C.1.2 fFH4E).
stringprep.in_table_c21 (code)

iE code 215 & T tableC.2.1 (ASCII #H F4F)
stringprep.in_table_c22 (code)

5 code 275 )& T tableC.2.2 (FE ASCII ] F45) .
stringprep.in_table_c21_c22 (code)

7 code 15 & T tableC.2 (35 HIE4F, C2.1 F1 C.2.2 fFH4E).
stringprep.in_table_c3 (code)

%€ code 7245 & T tableC.3 (FAHH ).
stringprep.in_table_c4 (code)

i€ code 215 /T tableC.4 (AEFAFALNL) -
stringprep.in_table_c5 (code)

5 code 275 @ T tableC.5 CHALHY).
stringprep.in_table_c6 (code)

i3 code }215 & T tableC.6 (A H] T4l 3CAS)
stringprep.in_table_c7 (code)

i3 code ;215 J& T tableC.7 (NI F THIERR) .
stringprep.in_table_c8 (code)

WiE code 215 & T tableC.8 (K2 B @R FH) .
stringprep.in_table_c9 (code)

i5E code 215 J@T tableC.9 (FRICFAF).
stringprep.in_table_d1 (code)

5E code 215 J@T tableD.1 (i G AL ) J@H:"R” B AL” BIF4F).
stringprep.in_table_d2 (code)

Wit code 2R tableD.2 R AL RIEL” HIF45).

6.7 readline --- GNU readline 0

readline BEHEE LT VFZ J5 A Python RS 52 MR/ 5 A S SO A BR &S R HRmT DAL G
oGl I SRR S RAT T 58 Python AR R4 r 1 complet er MU o f I MBLHIEA T B0 E 2 [R5
Wi R Y AL AR AT LA SN B i nput () BREERBERI SRR AT .

Readline {14 40 & 7T DA A — oI AR AL SRR G, @ E 2R HFH A . inputre. i3 H GNU
Readline FMff H1%) Readline 4] 45 S ok T A X% KRR R AR 4544, DA% Readline [ () — DI fE «

$41::  The underlying Readline library API may be implemented by the 1ibedit library instead of GNU readline.
On macOS the readline module detects which library is being used at run time.
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The configuration file for 1 ibedit is different from that of GNU readline. If you programmatically load configuration
strings you can check for the text "libedit” in readline.__doc___to differentiate between GNU readline and libedit.

If you use editline/1ibedit readline emulation on macOS, the initialization file located in your home directory is named
.editrc. For example, the following content in ~/ . edit rc will turn ON vi keybindings and TAB completion:

python:bind -v
python:bind "I rl_complete

6.7.1 #IEIL3H
I BB S R SO PUEAT

readline.parse_and_bind (string)
PATAE string ZHCP IR AT . WRESTIAIRZ ) r1_parse_and_bind ().

readline.read_init_file( [ﬁlename] )

AT —A> readline H) 4 b SCPF. BRAA SCPE 44 o fieale B 1 09 SCPF 4. 86 B K00 & R IR I8 R 1Y

rl _read_init_file ().

6.7.2 ITTEHEKX
TR AT G X A

readline.get_line_buffer ()
REFTEM XY RTNZE ORJZEF R rl_line_buffer).

readline.insert_text (string)

B SCARIEAATE 0 XY HI AL E . ZERBESTAIREET N r1_insert_text (), {(H&ZMEH
AR

readline.redisplay ()

A B R DA S T 22 DX A TN 2 o R BT IR FEH ) r1_redisplay () .

6.7.3 BRI
N BRECAE DT S SO A

readline.read_history_ file( [ﬁlename] )

A~ readline JJj 52 SCHF, FHEARFILTSMB] Py 53R . BAASUEA4 R ~/ .history. MEHSTHAIKE
EH) read_history ().

readline.write_history file ( [ﬁlename ] )

417 525 FARATH readline JJj 52 S0, B RATATEINA SCIF. BRIASCHE# M ~/ history. JLRRERSTRA
JREFE T write_history ().

readline.append_history_file (nelements[, ﬁlename] )

LI LR BT nelements SB[y 92300 BRAIASCIFA N ~/ history. SUFLEAFAE. HEER
WPMIRIZE Y append_history () . BURKELY Python it (Uil Ay S5 LI REA AR 16 4
SATAE

Added in version 3.5.
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readline.get_history_length()
readline.set_history_length (length)

BB R B AR R AT R, write history file() RSB SRTIEZEPH
history_truncate file () MAMTAEAI 130k SR RBE D S PRI

6.7.4 FHR%IER
PAF BB e 2R T s 513 4

readline.clear_history ()

TR AET T . SRS IRZE ) clear_history () . It Python pR#{{{ 24 Python iy %
FrUC IO RERY AR A S A7 AE

readline.get_current_history_length ()

AR [ SRR A A (WO Troet _history length (), JE#ERENFHE AL 300
I RATEL )

readline.get_history_item (index)

W] 75O index WP A H B M BTN . FHE S M —IF 4G, B0 ek & 98 1 E
history_get ().,

readline.remove_history_item (pos)

Mg R B fg E B BRI H. KA EMENFIT IR, ek B2 R 2 E )

remove_history ().

readline.replace_history_item (pos, line)

FrAg € LB L& H B line. SFHAEMNTITIG. LKA S WM RZEETH

replace_history_entry ().
readline.add_history (line)

B line TMEN Py L Zvh X, A TR B AR —47. BB AIRZE Y add_history () .
readline.set_auto_history (enabled)

JE T ECEE ) 25 id readline SV AT A B add_history () . enabled ZHN J—M/RME, 4
HoBEAERE N BBt s, SHREREE B3 L.

Added in version 3.6.
CPython JZBRANYS : B3NP ERIN B, XTI E A R STEZ N 206 AR

6.7.5 Bahf¥F

readline.set_startup_hook ( [function] )

BCE B ERIR)Z RN r1_startup_hook [ A& MR AL WIRIEE T function, EAFHINIE
HTE TR AR SN None, (AT MR BRI RS IR . 41 BRACITE readline T EEE—A>
FenE B BTSRRI A -

readline.set_pre_input_hook ( [function ] )

WCE B RIRJZ ) r1_pre_input_hook [T A M BREL. WIRAEE T function, EXFHU
PERT TR ARG BN None , ARATEL 224G R BCRF BRI o 40 1 BRBSCRAAEST BN — MR (E
S J5 . readline JFUGTEHUR A TAF Z HIANFSBOUTR AT . e {2 Python 21 (LA S5 I fE
(14 28 AR A AT AE
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6.7.6 Completion

PATF RS H & U R AN R AU SE LA 5. Xl i (] Tab 8 JEFTHE, BRI NI H RN & IEAE
AR IR BRIARS LT, Readline 3% # ol rlcompleter Kb 4aaz BRI MRREAR 1) Python F7H4F. 4
Hreadline BIHUERLAG B & AN REOR M, TFE BB AN A (1) B 3m] 0 B A
readline.set_completer ( [function] )
WENB R ERE WRIEE T funcion, EX8 AN EREG WRAIEECH None, (R
LA AN R B RS 1S . AN RS TE B function (text, state), HArstate 7y 0,1, 2,
oy HERFGR BN EEFFRE . BN 23R BN —APA text T3k IR RN U2
O 2R AN A SRR FRAZ B 245 )2 R r1_completion_matches () [ entry_func [ pR 50K
P o text FAFEESR A TIREFEP r1_attempted_completion_function [HJHREHIE—DES.

readline.get_completer ()
RPN RR AL, ISR BT BB AN 4z R BUUIR ] None.,
readline.get_completion_type ()
BRPUEAEZ b AL, IR RIRZE Y rl_completion_type AZEARN—EEGRI .
readline.get_begidx ()
readline.get_endidx ()
MW E EWHEMITHMERRG . TR SHMELBES T ZEER
rl_attempted_completion_function [H] i §) start F1 end 4. B AR(EAE R — 8 A B
sl eAE, BT T 20 Creadline SEPL. Hl: ©L%0 libedit (47 A3 A [H] T libreadline.
readline.set_completer_delims (string)
readline.get_completer_delims ()

BEE BRI SR 0 BT . BE BRI T B RN Y BRI G TR IR AN S5 SR B (b ad) o X2k
R SaEERER r1_completer_word_break_characters A5 ft,

readline.set_completion_display matches_hook ( [function ] )

WENB RSB RKE. WRIEE T function, © X5 9 M AE B 004 & BOR K& £ W Rk
B W BN None, fEAi] O 4% A & BR BB 4 A2 [ IL bR 20 & I 8 B0 R R 2 E W
rl_completion_display_matches_hook [WJHEE. #M4 T~ BB S e G R G5 3 i 7 PR BRI
BfPA function (substitution, [matches], longest_match_length) HIE G

6.7.7 Rl

PA R /R B8R T WMl i F readline fER A I S SR B A RECE B s M ARG P EHXE RSN .
python_history WP X, PR ARG # MY 24 7E 22 B 2515 #H 18] A P %) PYTHONSTARTUP U H Bl

4

7o

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)
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BEACHS SRR B4 Python 5247 T X H A A 3z tT (2 WLReadline fL 1),
PATT /R BISEEL T AR F A, (R ad RS by s 0y 2Ok SCR I A A2 B il

import atexit

import os

import readline

histfile = os.path.join(os.path.expanduser ("~"), ".python_history")

try:

readline.read_history_file(histfile)

h_len = readline.get_current_history_length ()
except FileNotFoundError:

open (histfile, 'wb').close()

h_len = 0

def save(prev_h_len, histfile):
new_h_len = readline.get_current_history_length ()
readline.set_history_length(1000)
readline.append_history_file(new_h_len - prev_h_len, histfile)
atexit.register(save, h_len, histfile)

PAR/RBIY & T code. InteractiveConsole JEPANF [ SARMFENRE «

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
atexit.register(self.save_history, histfile)

def save_history(self, histfile):
readline.set_history_length(1000)
readline.write_history_file(histfile)
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6.8 rlcompleter --- F§F GNU readline g% 2 F %

PRACHES: Lib/rlcompleter.py

rlcompleter MHUE L T —MEG P readline Biltfset_completer () [rhERREL.

2B fE B readline () Unix P& E# S AR, & B30I &# —ACcompleter 54l I K
Hcomplete () F¥E& Nreadline completer . ZJ7EFRAL T XSGR Python ARIHAFF 56 88 = AN TH RE .

Il

>>> import rlcompleter

>>> import readline

>>> readline.parse_and_bind("tab: complete")
>>> readline. <TAB PRESSED>

readline._ _doc_ readline.get_line_buffer( readline.read_init_file(
readline._ file_ readline.insert_text ( readline.set_completer (
readline._ name_ readline.parse_and_bind(

>>> readline.

rlcompleter HiH/E N Python i) X HATM Y. BRAE Python 2y —s WILZATHY, XABREZ S
WEBHFAFFBLE (B WReadline F % ).
TEBA readline WP, MBHUE L Completer FAMRAT AT A & XATH.
class rlcompleter.Completer
Completer X G HA AT 7k
complete (fext, state)
R IEERT text (TR — ST BEAGAM T
M readline BGRBAINS, HOTERFBAESR AT state == 0, 1, 2, ... H¥ZD
1R 1] None,
WRIGE R text AALEGH TR (L"), EXRRIEAEI__main
M keyword BiERk) FTiE LA FRIEATHME o

WA S S FRPATRE, e BRI B 55— 1k r= AR phHr s (%R
NEPORM, HEWAERR __getattr_ () BYEA) , Il dir () BRBORICE R 43585 .
TEXT IR AR5 | K BT B S ik . #ER PRI iR M None.

,builtins FREXET (E
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CHAPTER /

— B HIHIEAR S

AREN BRI 7 — Lo — UE AR EA IR S B A Kk R RR A AR, RS SO
AR ZE B KAHRAE, FAEM KT 4

Tﬁ%ﬁ%j&$i$%ﬁ%%mﬂﬁﬁmAWH%§%:#ﬂ%ﬁ(%wm)ﬁ%ﬁ:#ﬂﬁ%(%
WMdifflib ),

T35k, 214 Python 1P — BRI EIE AL SO — 2t 4] /5 7 K AL - bytes, bytearray, memoryview o

7.1 struct --- Interpret bytes as packed binary data

PACHS:  Lib/struct.py

BLBEHRTAE Python fELHILA Python byt es XTRFIRH) C G5H A Z (AT AR . Gl i B 16 X F 45 & fiiR Fitil)
¥ Python 45 H AR/ . BTH Y R HORI S AT T PRI 24K [l A B AR F S AN (SCpFai g
EER) MATRUREAA, SEAE Python [ A C R MIMEAT Rt {4«

ik ORISR, RN AR, BB T M E Python fRERR 15 Al gk a R T G A1
W FTU—NEE C MRS Fri iy C JBURFF LN PRIy KR, 2fft
IR SRERIFFAAT . M, AAESNRIRZ AT EE N, 5 A7 st P WIRF TR Z
AIRIATE. ST 7T, Ko Foxd 77 XTI

Flbstruct EREL (PAMStruct IT7R) %A buffer 2. XGRS T bufferobjects F-4 L H 1
dOR MBS SRS . HT I H R BRE WRE N bytes Mlbytearray, HiFZ HAT RN 71744
ARSI T Genb il ML EATTCHRAIMA by tes MR il B Al s i 7e .
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711 BRFRE

PR E TR A S AR
exception struct.error

S E TUEIERRE . KBS — AR E B .
struct .pack (format, vi, v2,...)

iz ] —A~ bytes X5, HAG SRR FATH format FTRIIE vI, v2, ... ZEABLH G T AT
JIr BRI ESE 4 PTRC -

struct .pack_into (format, buffer, offset, vi, v2, ...)

WRPAR A FAFER format $T4 vI, v2, . SFEFFRHT RN PR EG ARG Z X buffer M offset JFIRIHL
B R offset RLTINSEL

struct .unpack (format, buffer)

WRPEAR X TAFE formar NGeh X buffer it (€2 H1 pack (format, ...) §Tf). &% N—1IT
A, MEHRGENEH. Zh K75 RN BT EZERI RN, Hlcalesize () FiR.

struct .unpack_£from (format, /, buffer, offset=0)

Xt buffer MAEE offset T URHRIEAR T A7 formar PEATIRAL. 55 —Aocdl, BIEHH REE 1%
Ho X1 NALE offset TGV N calesize () BRI FIEERI RN,

struct.iter_unpack (format, buffer)
WRAEAR X F AT formar VAER T U E X buffer gt BEREOR Bl —MEARR, BRI
BRI AE R S B B T A AR k. G XY <715 RN 2 A =BT 3K B R/ N R s
Mcalcsize () FrRRIT,
TUGE AT — A s X A5 HR I 7 1 7oA
Added in version 3.4.

struct.calecsize (format)

ﬁ@?%ﬁ?ﬁ%ﬁmmﬁﬁmﬁﬁmmk$(%mekﬁmmm,.n)%ﬁiﬁ?%$ﬁ%%
KN

7.1.2 X FHER

R AP IR T AT AR S N AR R . BRI S X A R, TR R T W/
AR AL, sk, A FRAER T T Ko Fexd - RIRTEAE . BT AT T
Rt RS S TS S P IR A5 A — A 2 A S P B (B AR e AR S AT AL -

FHIGEF, XNFOXMFHR

FEBRATEOU S . C RALRE ARG S A AR AN P I ok 2R, AR B Bk SO 510k R 1
XI5 (R C ik B B ) o ReREILAT 2 0 T BEE AT WA IR 515 SRR C S5 IR N A7AL
JRIZEAXII o Y AL 5 U AR T IR AR e RS S e T AR P AR 5

o, MR, PR — A TR TR F T F . /N5
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FH FUIRF P\ XFFAN
d IRy T REF
= R T it T
< N Frife "
> PN} itk 7
! Mg (= Kim) Are G

MR — PRz —, MfEER Ter .

Tk HeE 1023 (HAEERIR 0x3££) A AR A onIBat:
« Ry (>) ) 03 ££
* /MR (<) B ££ 03

Python 7= :

>>> import struct

>>> struct.pack('>h', 1023)
b'\x03\xff'

>>> struct.pack('<h', 1023)
b'\xff\x03"'

JEUAE Py R RE R Ko e e/ N e, FLAREGRT EALARSE. BilUN, Intel x86, AMDG64 (x86-64) FlIl Apple M1
e/ NP IBM z F1VF 2 IHA A @ R 1Y . M sys . byteorder RAGEIRN RGEFTIF -

APUR/NHIRSFFI7 2R C 9iiARi sizeof FaRAORBIEN . XL TR T E -
PRFERAMUBR TR FAT; S 5046 X F 45 T4 iy Rk
TR @ F = ZI RG] AR AL TN, (S BRIV 5T SR AR ALY o
a1 ARG 7T SR HAE IETE REC 1700 A B E SCH R -
B 205 XBEFE AL F (587000 ) SRR 1< 2>
HRE:

(1) BFERSTERLEEH G Z B B 3. BHEARLE B C g a5 LA R .

(2) M AEAPR IR T RP<, >, =, and * R SR IML TR TE

(3) HARFEERI B AR B A5 BT R BB 5 K, i AR I EE R S g5, &
WA

BXFH

A FRFRA AT X C Al Python {EL 27 [] 4% HAi i JIU A SV 1 2R S BB AY . B RN 124
BB E RN AT R M EAT R/ AR AR A <, >, b B0 = 2 IRk
Do MFMAYURNEE, EFTERE NIRRT BARF5
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B C %R Python 7Y REXN  &iE
X AT TG (M
c char KERN e 1

b signed char integer 1 (1), (2)
B unsigned char integer 1 2)
? _Bool bool 1 €))
h short integer 2 2)
H unsigned short integer 2 2)
i int integer 4 2)
I unsigned int integer 4 2)
1 long integer 4 2)
IL unsigned long integer 4 2)
q long long integer 8 2)
0 unsigned long long integer 8 2)
n ssize_t integer 3)
N size_t integer 3)
e (6) float 2 @)
f float float 4 “4)
d double float 8 “4)
s char(] T )
p char[] FATER ®)
P void* integer ®)

16 3.3 WA B AT TR T nt N ARG SR
15 3.6 WA B A0 RN TR " et KESR A
YR
(1) "2 FEEIURT CO9 XPAY _Bool 7. ANMMATIART, M char Jelisk, FEFRMERGLT,
CREU TR

(2) YL BA A T O — R RO, WPRIZAER A __index_ () J5ik, WISTEFTHE
Z SR — R

e 3.2 A B AASH: S T T AR __index_ () Jrik.

(3) "n' Ml "N BRSO AR/ (RO BOASE e FAIWUTFAF) o XFARERS, ARTT
DA 385 5 VR B 2 B A Gt B R

@) X TET, rar Fl et BEHAE, $TELFRIYA T IEEE 754 binary32, binary64 5 binaryl6 F53t (551
MR e A e ), T A MU AN AR

(5) "' AT AN FAIF AT GREEANEIASAE e FIFF4F) . FIFFAF =" ik
BT BT TR/ NSO SHER o struct BLHUR 200 BB ANLHRT, It P AR ]
P

(6) IEEE 754 binary16 ” 245" 82 7E IEEE 754 FrifE (1) 2008 BT 5| A BEE—MFS0L, 5
ASFEEALAN 11 ASRERERL (BAAAEAE 10 437), PTDASE SRS i £ R KBGERIE 6. 1e-05 fl1 6.5e+04 2
B ECT . WA A C grifdn) 12308 FE— G MARHLAs b, WRAfH unsigned short #4174 ,
ARSI TR FsE . HS R4ER TR JUA half-precision floating-point format T f#1F1F

(1) TEFTHI, 'x' 24BA—4 NUL 777,

(8) ' MU TR “Pascal S5, MUEHELE R TRORIE &K R 5 000 K IEF A
DA 53— 150 R CLER 255 IR0, 2 I FEFR R 47 ARAE Apack () 1)
AT GREHPRUN 1), WA SR count —L M1 SRR, IRSAHPALT count-1,
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2 B8 25 AT PASEARHA G H T count N5 . iR T unpack (), 'p' HXFEHFLIEFE count
ANFAT, AHIR AR R KA 2 A I 255 MY .
) XT s AXFRF, BB ECAF IR, A4 A A AR = 4G piln,

"10s" FoR—EHEE R Python S5 R BB B0 10 B35 808, T ' 10c" WFIRAS 10 4>
5 AR Python S5 5% G2 B AHBR S 3157 1) —F 5 FAF LR (W cccecceccee). (GLHZERIT
BARBURES W) T ) WERAREG T, MEBOAMEN 1o X THTEEAE, S5 5B il 2 sk
FEFI TG RATZOR . W T REEE, 48R FINR BB R AR ERENTT . TERFRI,
105" FRAEFATR (M 0c ' Fom 0 4FH).

R FAFZ ] DA A B S A BN, REUFEATER T4t i XS "hhhh' SEAAH[E .

K RIS AT AN (HR T PR HAS K RF R A 2 B4 .

RS (o, "B, thY, THY, A, T, T, L, g, Q) TAME x B, R < FEZAR K

E"Jﬁ&ﬁ?@@Zﬁl‘mMﬁ“%Wistruct .error,

1E 3.1 AR ASH: FEZ WA, RSB U TS BRI 251 K Deprecat ionWarning [

ANEstruct.error,

XET T2t A, U True diralse, fEAT OIS M ISHOG RIGIIT. UAHLIRIE bool %
HIFRHY O 5 VIHETEL, (LTS AR L True.

Bl¥

ik EUETIATRE (0 e MRS ST AT T S AR SR ) T RE S LA I AR A
FAIERE, R BT BRI 15 T2 10 -

FT R AMBRAL =P A [ /N5, 5 i 7

>>> from struct import *

>>> pack (">bhl", 1, 2, 3)
b'\x01\x00\x02\x00\x00\x00\x03"

>>> unpack ('>bhl', b'\x01\x00\x02\x00\x00\x00\x03")
(1, 2, 3)

>>> calcsize('>bhl"'")

5

AT AR TFE SC7 BOR UGS KA

>>> pack (">h", 99999)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
struct.error: 'h' format requires -32768 <= number <= 32767

HoR 's'and o' MR PRI ZE R

>>> pack ("@ccc", b'l', b'2', b'3")
b'123"

>>> pack ("@3s", b'123")

b'123"

FR AL BT I R E AT TR 4028 R R A R e o — R ek 44

>>> record = b'raymond \x32\x12\x08\x01\x08"'
>>> name, serialnum, school, gradelevel = unpack('<10sHHb', record)

&)
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(% 50

>>> from collections import namedtuple

>>> Student = namedtuple ('Student', 'name serialnum school gradelevel')
>>> Student._make (unpack ('<10sHHb', record))
Student (name=b'raymond ', serialnum=4658, school=264, gradelevel=8)

RESFAFRY T AT G 2 AR T2 A e S AR i N A 5 . AR ERESCR P B 5T
MEMTLERIE ST R TS pack WHHECITER 4" ZJSHEIN T =4 NUL 755 DAELEDY
FATAF EXTEE TR AT, R E— B/ N RIS B AR

>>> pack('@ci', b'#', 0x12131415)
b'#\x00\x00\x00\x15\x14\x13\x12"
>>> pack('@ic', 0x12131415, b'#")
b'\x15\x14\x13\x124#"

>>> calcsize('@ci'")

8

>>> calcsize('@ic"')

5

PATA%C " 11001 HAAERBEINMM N EI AT, BEF-G 1) long 2E2848% 4 A7 1 LA 571

>>> pack('@llhO0l', 1, 2, 3)
b'\x00\x00\x00\x01\x00\x00\x00\x02\x00\x03\x00\x00"'

S
Witharray

AT 6 R A [ B kil
itk json

JSON #fth 45 RIS 45 o
Fithpickle

Python XJ %7514k,

71.3 MH

struct BEHAFAEPA BN, BIAE—> WA P s AR ) 4 1508 2 156 114 75 — W I A 7 H Python Al C
A Z B R A O A48 X0, AR T ) A A1 Ja 4 7 AR e 2 T PR B <2 e (e A6 20 — ik
B, BRI A U 3 RS AT R A —RRE

[RERHK

AT I AT RS NP AR I, iR RIL SR A St PR AR TS . AP OL R, 24 ]
@ A A TP AT A A TP A R/ A TS P i w2 BB . O IR 5T A B R
N HESAEAR A TAT AR R 2 D F R AR AU A A B IEG 7 Ar 5

AP RRR B (T 64 (LN FAlas L)

>>> calcsize('@lhl")
24
>>> calcsize('@Qllh')
18
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TEAE VB MEFER R DL T A SRR BRI TR 5 AR AR R 8 il b FER A A
P T XA

>>> calcsize('@11h01")
24

xS TR E AL, (ER T AR ORI R R T 01 AR FE AR A
TEBRANTEOU S, R SR A PR IR 5, (Bt ol i e Mz 4.

FRAERR

U5 ARAHERE Z SN 25 BAE R SC BRI, 375 95 I PR RT I . MEBRHILTE E T 1 . R/VRIR 5% . AR
SEENTSRENLARA SRS BIan, W27 35007 Ko e, R RA T CPU W2/ .
Wi R AE S, PRI KA TR ARSI T e S BRSSP AT R Y < 3> (33 D).
PEfy RE AT e . FEEM TR TN M5, M bBHE R 2 B2 = JE5 1y, [l
J_E AR B, FATARE:

>>> calcsize ('<gh6xqg')

24

>>> pack ('<gh6xqgq', 1, 2, 3) == pack('@lhl', 1, 2, 3)
True

>>> calcsize('@11lh")

18

>>> pack('@llh', 1, 2, 3) == pack('<ggh', 1, 2, 3)
True

>>> calcsize ('<qgh6x')

24

>>> calcsize ('@11h01")

24

>>> pack('@llh0l', 1, 2, 3) == pack('<gghbx',6 1, 2, 3)
True

LIRS (1 64 frblas EIAT) ARIEFEAR RS ERATRMIBEICES. B0, PANRGIRTE 32 fibld: I
WATH:

>>> calcsize ('<ggh6x')

24

>>> calcsize ('@11hO01")

12

>>> pack('@l1h01', 1, 2, 3) == pack('<ggheox', 1, 2, 3)
False

714 2%

struct BEHUAE LT PARIEAL:
class struct.Struct (format)
IR B —ANF Y Struct XF5, BRI AT object which writes and reads binary data according to the

format string formar &5 AFNEEER —#E G . — IR PO st ruct X HFI I H 5 oA H R A AR )
AT Z IR BSR4 R A 2Bl i — IR

ik AL A2 R B B g i IR TS P AP R S R A, TR A A i U A e A
JFIFEHOE M st ruce L6,

7.1. struct --- Interpret bytes as packed binary data 179




The Python Library Reference, X174 3.12.3

E4iEAY Struct X4 SCRFPA R 7 A M-
pack (vi,v2,...)

S Track () gL, A TEHMFEWEN. (len(result) ff%Tsize, )
pack_into (buffer, offset, vi, v2, ...)

S Tpack_into () K%L, BMTEamIFRIRSE,
unpack (buffer)

ST unpack () BE, T EaIFARR. S KRR NG T s ze,
unpack_£from (buffer, offset=0)

%ﬁf;unpack,fr@n() PREL, (AT EgiEmig. ZaXIGFET K/INALE offser FFUG WA
Z/bfsize,

iter_unpack (buffer)
G Titer_unpack () REL, AT EHRIFEMER. ZhREINLHR size RS .
Added in version 3.4.

format

T HI3E I Struct X4 A% F47ER

TE 3.7 A KA M FAFPRRIAEZ sc r MATZbytes.
size

WA T format MEFHR/AN (IRRpack () IFEF BT R TR -

7.2 codecs --- Codec registry and base classes

PARES:  Lib/codecs.py

XAMEEE LT ARIE Python e f# i (i FIARISE: ) AOEESTHF L AEXT P Python Jw it ds k.1 1
), MR ST B A AR A B DA PR AR A . K R S AR e B T S A 2 i e X, EATTR]
HESCARGRRL R AT (CASCRF I R AR R SOA ), HBR L T — S0y SURGR YA SOAS, DA SR 7715 Ef it
NTFIAT RIS AT . B E AR AS 1] ATEAT RSS2 A HEA T 4 O RIS, (H R SE LR P B A oAy (0
TR A X SRR RS R byt es 2 ARILAS -

AHE SCT DA F T8 AT A S RS 25 261 7 A ) AR AR 1) o 4

codecs . encode (0bj, encoding=utf-8’, errors="strict’)
A encoding YEWH FifiBiS 2% obj AT 45 o
A A% 7€ Errors DA B P F5 ZEH A IRACBE T 28 BOAMAE RAC BT 58 ' strict ' FIRGmISHT RKF 5|
K valueError (B¢ HEERE GBS AsF 2T, HlilunicodeEncodeError), iS4 i 52 A £
TR KRR AR E A R T 25

codecs .decode (0bj, encoding= utf-8’, errors=strict’)
1R encoding YEWF I SRfRRD AR AT obj HEATIRID .
W PAZS RE Errors DAVEE T s S A RAL B 22 . BOA BT IRAL 7 28 " strict ' FURGiL s R3]
K valueError (B HEAHE IS EA K12, BlunicodeDecodeError), W54 if 5 2 k%
TRRA KRR AR AL PRI B 25 EL .

B AR AR A5 1Y) 5 BE AN T thn] DA B AT AR
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codecs . lookup (encoding)

& Python Zff il 2 rh AR ML AR R, HFaRInl—A>CodecInfo xR, HiE LI F 3o

B A AR T A AT, AR, O 2 R 1 45 R MO . A A
SlCodecinfo A%, W3R LookupError, %, CodecInfo AGRHBAE ATAEIEEIF 4
o

class codecs.CodecInfo (encode, decode, streamreader=None, streamwriter=None, incrementalencoder=None,
incrementaldecoder=None, name=None)

ARG AR AR TR T A5 21 (0 i AR 5 A0 1 (5 Lo A R SRR IR AT N ) 44 1A T 11

name
RN

encode

decode

TR RIS FI D KA. BT FIEEA S Codec fJencode () Fldecode () JyiEARIEE LT
PRALEL Y5 (B W Codec 35 17) o 33X 88 bR B 7024 TAEF IeR SRR

incrementalencoder

incrementaldecoder

o E A D A R A 2R T R X LR B o MR e 322  Theremental Encoder
M IncrementalDecoder Frg XN . B IRMELER T AMRERIRES.

streamwriter

streamreader

WA EH AR R A T B X SR R 0 R i R B Streamiiriter
M St reamReader B E X . ARG ES o] DUMRFRIRES.

N T TRACKE SR AR AL DT, AR NS TR B AL, BN Lookup () RAFTH R A
K

codecs .getencoder (encoding)

BRGS0 A SR A 20 ] 20 e 2 R K

eG4 TeIE RPN KF5] % LookupError,
codecs .getdecoder (encoding)

AR TE G D 10 s SRR D gk 20 ] R rh g B

e TCIEAR BN 5] K LookupError,
codecs.getincrementalencoder (encoding)

ARG E I 1) A SR e O 00 ] 4 B U e R B D R

AL 5 TCTEAR B S R s A SRR B s i g R 5 | K LookupError,
codecs.getincrementaldecoder (encoding)

BERELS E i 00 A R e 2R 1] A B U e R s T R

TG 5 TCTA AR B B i s AN SRR R AR g R 5 | K LookupError,
codecs .getreader (encoding)

ARG E I TS B RS aS IFIR [ He st reamReader KRBT B%L.

TG TCERBIRPRF5 | & LookupError.
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codecs.getwriter (encoding)

B E AT R B8R H St reamir i ter Ko T B8
LRI TEREARFIRE S R LookupError,

S SCE AR 8 04 J P 2o Y05 24 74 20 A R 1 1 2 R

codecs.register (search_function)

M — AR A I R R . R RETI I — 25, B2 AN 3R i gt As X4 7%,
Hrp PSSPy TR, Rl —CodecTnfo X4, TEEREETCERIIA E MY
BT, BN 24iR[H None,

TE 3.9 WA KA ASH: FEFAF NS S T RIZ

codecs .unregister (search_function)

A — RS S R RIS S M R A . RS E B R R BRI, WA 4
Added in version 3.10.

IR E R open () MR FIKI) 1o B BAE g i SCA ORI R 7 20, (HAB B AR it T #ishm TR
PRECRIZE, FRVFTESRAE b ST IRk T 5 22 b p) A s -

codecs . open (filename, mode="r’, encoding=None, errors=strict’, buffering=-1)

%5 E B mode FTIT C b SCAFFFIR B — A St reamReadeririter BSLH], HRALE NI 5/ A
o BRIAMSCPEBECE o, FORPABEHURITIT S0

ik WIR encoding "R None, WI'RZHYE G SCF B2 DA EHIECE T . RS AR A& B
HPAT "\n' BYE. mode ZE VAR N B open () BT ZATE —ERIE; o SWASR
.

encoding 5 7 SCIF I B ) A% 5o FRVRATA 24 o 74 o SO 531 H SRR PO AR A% X, T ST
TR SRR R S 2 B e e il D ) A R

AT DARAE errors KE LA DRALERT 5. BOAME "strict' FORTEH BIAMHIRING| K valueError.
buffering & L5 N E open () BEHRIMNE . BRINE -1 F- 56T ERIAR Zerh X
1E 311 AR AASH: U BTk

codecs.EncodedFile (file, data_encoding, file_encoding=None, errors="strict’)

R —A~StreamRecoder LB, BHALT file 17 IHFEID LR RAS . 2440 2% MUAS % 9K PA s 5 s SC A
WP XA

BB SR B R SRR 4 2 1Y data_encoding Y, SR G A file_encoding 7T E AR
TESCAE e R ARG ST SR 1 ERREARYE file_encoding fifthYy, JLE5HAG T data_encoding #4745 «
WM file_encoding K455, WIERIA N data_encoding .

T PASRE errors KE SR RAC T 58, BROIME 'strict ' FORTEH BRI HRING | K valueError,

codecs.iterencode (iferator, encoding, errors=strict’, **kwargs)

o FH 3 s B sl I OR S T 1 iterator FPARBERYRIA . BEPREUR T generator . errors Z0 (PAJAT:
MR T SH) Sl R

WU BR BCEOR i RIS 8% 1 52 s 2 X RIE KA SCRBEAT A b L EA SR 7 B P m i i g, Bl

base64_codec,
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codecs.iterdecode (iferator, encoding, errors=strict’, **kwargs)

o 4% A A gl o R OB o dterator BB . BB EUR T generator. errors ZH1 (PAJAE:
THAL R T SHL) Sl VR
VU R BCER S RS 4 2 by tes W RIATIRID . DI E A SCRE SCAR B SO S, BilAN rot _13
{HE rot_13 B PAES RIFE A i terencode () FAHH .

ABPGERSRAE T PAT H A, 3ET RO B AR T 16 /Y 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

XL R LT 2RI RS, B2 4R %A% U Unicode 5 i FFARic (BOM) . ‘Efi1# UTE-16
A1 UTF-32 8 it g FH AFR A e 6 FH 09 -5 5, H4E UTF-8 g FAE Unicode %544 . BOM_UTF16
HBOM _UTF16_BE B{BOM UTF16_LE, BARBGRT G HANFETT)T, BOM £BOM_UTF16 R4,
BOM_LE 4&BOM_UTF16_LE W44, BOM_BE J£BOM_UTF16_BE %4 . HABFH KR UTE-8 Fl
UTF-32 Zf#% X 1) BOM.

7.2.1 YmiREDEREA

codecs BEHLE LT —ZFN I A& SCHL A IS a R I T TAERIE O, F LA AT AR i 2 A i e 5
DAY LT o

BERN G AR AS T E SCPUAE LA /E Python FRE 4 i i s TORSHDas . TOIRESARIAS . IR EEEER I
TE AL TS A G0 25 TOR S P D a8 R SE SO A S a8V 2 75 2 E
2 A B 8517 T Ak L 2 D AR D 5%

EiRAIE S R

AT AR HEA A IR I, ARG as o] AR I 3232 errors “FAF R SEOR SEIUAN A A A TR AL B 7 2
>>> 'German B, #'.encode(encoding='ascii', errors='backslashreplace')

b'German \\xdf, \\u266c'

>>> 'German B, A'.encode(encoding='ascii', errors='xmlcharrefreplace')

b'German &#223;, &#9836;"'

DA B S AT A FE T 7 1) Python 47 26 72 4 A 25
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| & K

'strict' B|%UnicodeError (BIEHTR), XEBINW TR, fEstrict_errors ()
ey

'ignore' Z A S B T BRIt — 20 @ R 4k 2 404 7
JEignore errors () HSEH,

'replace’ A— BRI . fERIEET, 1/ 2 (ASCH FE4). TEMSET, (HF €
(U+FFFD, ‘B ') REPLACEMENT CHARACTER)., ffreplace errors ()
HsEE .

'backslashreplace' | HIRBWLEE SUFFIRE . FEGSES, A& \xhh \uxxxx
\Uxxxxxxxx [f] Unicode i T~ EHl R A FEMIDET, A% =Hh
\xhh FFETSHRFERERX . fFEbackslashreplace_errors () H
SEP .

'surrogateescape' | TEMRMSNT, FFFTEHN U+DC8O £ U+DCFF JEH NI BN ABARS . 478
HISEHRIEN ' surrogateescape ' FHIRACHE N RI, HATRAA A]
HEPFET . (IS4 PEP 383 TR .)

TOVEERAE B ARG IE ) (7 S0 20 26 X R HIAN)

& a7

'xmlcharrefre f] XML/HTML 3757455 26230, B8 s#num; ) Unicode {3t B
Ro fExmlcharrefreplace_errors () HsLH,

'namereplace' F \N{...} FPHREH, HMAELTES 192K B Unicode FEAFEIHE 1 Name
JEM:. FEnamereplace _errors () PECH,

emft

BEAh, DA B ERALIIT L T T8 E R AR i a8

& IRARADEE BB

'surrogat utf-8, utf-16, utf-32, utf-16- VPRI (L (U+D800 - U+DFFF) A 1E &5 i 2 5% 2 g A1l
be, utf-16-le, utf-32-be, utf- fF. 75X LGRS AT 2 HF st o o BUAY AL A7 00 A 4
32-le o

Added in version 3.1: 'surrogateescape' fl 'surrogatepass' fEIRGTHTE,

TE 3.4 AR K AASTE: " surrogatepass ' 4SRRI UL W] & A T utf-16% F1 utf-32* 45 M4 .
Added in version 3.5: 'namereplace' 4RI ZE,

TE 3.5 A KA : "backslashreplace ' ffiRACIRA UL AT TR FI 1Y .
FVFRESRE 0] DA LB i 44 B8 R AL BT SR ) e -

codecs.register_error (name, error_handler)

TER TR name 27 N EMNHE R IR FEL error_handler, 24 name 48 € NS RE S 0F, error_handler Z5fr
F6 R BT G R 7E S T R AR 30 1) AR A R I 00 B

ST dE, Y28 error_handler 4% A—/~UnicodeEncodeError L, HArfl &4 x4k
PLERIE R BRI P s 205 & R o S, sl DR El— oo, Haaim AL
AT GRS R 5, DAY RS A Tt i . BRI DA st r Bibytes KA, 4R
B RN FATER R R AT MR A B S X W O EAT R, GRS AR
XTI TS . N R AR A B g R B E ST 4 O B RS T . SO BRI AR X T A
TRERIAR R . ARG SRV E B YU BN 5| & TndexError,
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FRAS AR IBGERAL, ARIZAE TR UnicodeDecodeError B,UnicodeTranslateError
R A PEREFY , I Hok B AR B 3 i B 00 S 5 B L i

ZHEN S R % (GARFRHER AL I 58) Pl A4 R AT &4k -
codecs.lookup_error (name)

R Z HITEAFR name 2 M RAE L 5.

TEAL BT RICIEAR BN 5 | K LookupError,
AR AR A 1A By St W] e e AR 4 R 5 Oy ORI -
codecs.strict_errors (exception)

FIT 'strict' FHIRALEL.

B AS B RAD AR 5| K UnicodeError,
codecs.ignore_errors (exception)

SHT 'ignore' FRIRALIE.

AR RIS 20 5 S B 5 A AL o K 5 DA T T A P 24
codecs.replace_errors (exception)

SEPT 'replace’ iR,

i 2 (ASCI F47) Foon iR % € (U+FFFD, ‘E 7 REPLACEMENT CHARACTER) /R fifit

iR
codecs.backslashreplace_errors (exception)

ST 'backslashreplace' 45iRANTH,

FE RS R B 2 SR RS SO 9 ok B e . FEmtS Iy, A% \xhh \uxxxx \Uxxxxxxxx [f]
Unicode i {i; 75 dE il Fm B FEMI I, AN \xhh 73598 T dE il F R

T 3.5 WA R A A B 38 T AR RIS

codecs.xmlcharrefreplace_errors (exception)

SEP 'xmlcharrefreplace ' 8RNI (U FRtext encoding i FE N B SmFSHRAE ) .

AT G 8 P A 2 9l R 3R 08 24 1) XML/HTML BB 451, B 0h s#num; 09-FE#EHITE X
Unicode &4

codecs.namereplace_errors (exception)
SCP0 'namereplace' FERANEE (fXPRtext encoding 5 NI JRISEEE) .

AT G B B FAF SO \N{ . . Y 5 UFR) . BERERE S NI 4 & 2 K H T Unicode F4F
BE R Name JE M. B, fE/NSFH 'R B 745 F5) \N{LATIN SMALL LETTER
SHARP S},

Added in version 3.5.

TR0 gm D FOREED
AR Codec HE LT IXLET VA, Rl SE ST TeR A I i i A1 AT A s 14 R 304 11 -

class codecs.Codec
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encode (input, errors=strict’)

Gihh input XTI I —TCH Gy AR, IHAEK D). BN, rext encoding 231l YRR E B A5 S 4
WA (BN cp1252 B 150-8859-1) FFFARFH AR T HIM R .

errors ZHUE SCT N A REIET 5. BOACH "strict ' AEHTE,

W EAR—E e Codec SR RIPIRGS . I UARPIRS St reamiir i ter VE R 4 iR
5 DA = A T AR o
YT WA 20 e g A R ER K B R AT AE DU D0 T 3R [ i HE X G B 5 X 42 o

decode (input, errors=strict’)

FERAS input X GIFIR Bl —A~T04L (R th 3R, THFER ). BN, rext encoding WIMERS R S (45 E
AP AT AR B M R 74 R U R R AT R A

X ARG A% SN AT B F AT GRS input WK — AT R Gk BRI T R b K 0
XTI, et XS G 2] N A7 ST

errors ZH0GE LT BN AR RGBE T . BRIAKH "strict' AP,

WITIEA—E S AECodec SEBIFRRRIFIRES . A 1L ARAFIRES ) St reamReader {1 4 i
ar A S St A T
A AR 2T REAS A PR K P AR i AJFAE B D0 3R [ iyt R R 25 4R

i 8 X MR FIREED

IncrementalEncoder MlIncrementalDecoder KM T E X WM MMAEBE W EARZE O, X H
NP G T/ R A S Al kX TG R A e ) AN A 0 — R R R, T A X 3 K g 0 A A 2R
Hencode ()/decode () FEMZ IR YRGS ER/ D25 278 VAP F 0 (B B 4 /A 1 A2

P encode ()/decode () JrikJaI AT A 24 TR0 AT 0 oA e A/ A 2 04 T 4 B/ M R P B
i NFEAE R EIR i o

IncrementalEncoder %5

IncrementalEncoder KRR M AMATHH %G . BE X TATE, B8R miasaloniinie
ik He 5 : A Python iy RAHFEZS

class codecs.IncrementalEncoder (errors=strict’)

IncrementalEncoder SEBIHITERS .
Jr A A g A R A A AR B 1. BRI DA B A& s i S, HHAEX ELE
XIS EA 24 Python JrfRiS v ENHR T T A -
IncrementalEncoder W PAIEIHRAL errors S FESHOR LR R AR . v HMEES
R 4E IR FE K
errors ZECRBIRIE L — AR 4 0 JE e . I X s R W] PATE Increment al Encoder XF4 M4
AT TEAS [R] (R AR A B SR 2 TR A T U046
encode (object, final=False)
Y object (PR L APIRSATE R HaR B T g &5 8% % . WX @ Xtencode ()
H AR final W25 EAE (BRIAHRIE) -
reset ()

e fas ANPGRS . WHAFPEETT: M .encode (object, final=True), fEALEIM}
BA—AEFIREATE, HERMEAAHTE .
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getstate ()

AR 0 g i 1 24 RS, R(E AU — R SCBUY YRR 0 A H WAPIRES . (HURBCEAT o
FPIRESFR AT DAL G 21/ e R A IR S5 0 0 H (9 5 e A Bl A B HOR e ol — D)

setstate (state)

R AR RSN state, state UK get state () Bk — b aeth S

IncrementalDecoder Y5

IncrementalDecoder XS — M AUAT LG . BT AT IE, B0 R E L AUE
S5k Sy VEDAE 5 Python 4 i e A 2 .

class codecs.IncrementalDecoder (errors=’strict’)
IncrementalDecoder SEAIIF TSR .

JirAy SR U A b AR (I A 253 . BT T A s i st 7 28, (HRE X BLE
ISR 216 Python Zi it e R P G -

IncrementalDecoder A AR errors ST BHOR LA F R R B % W HIETES
)45 iR A 72 75 52

errors BHLIFGIIEL— R4 HUBHE . TR IR AT DAE n e rement alDecode r MRH:
00 A 7 AL SR 2 B A T

decode (object, final=False)

ffRR object (2R RS AR 4 BRSNS ) HaR M RSP SR X R . WX 2 X decode ()
(s AR I final WA EUE (BROAIIBAE) o BI2R final Sy FLAG M ARRE S AL 500 iy A EAT 56 221
i EHLAAAURHT BT Zeo X o AR TETEMCE (B0t A ASS RN P 8 PR 72 8) e
WAGHETCIRS I TE DL I ARFERI IR A B AL B X AT RES | K — A58 ) o

reset ()
P g BB RIS .

getstate ()

AR [ AR A ARSI AU —A> T oed, ST iE ﬁﬁiliﬁcrﬁ%ﬂﬁ%)\lﬁﬁ%%ﬁlﬂ KXo 2

T ISR, ATAFORIE ISR . (SEBLR AR O %E‘if*ﬁﬁ' AR RS R )
RS RN 0 WUM\@TMH%@@%%W)@&%B%EFP%JA%E_U\ O FEN IR -5 , PA
TEERF S T 2 G ) Ay A 50028 0] R ok JHLOR [m] 38 5 B A RS TR 7 AR AR o o (HEBE O A %
E’gig;ggé; ST AT 1 2 A FOR S A5 R TR 4 R A £ A 7 R 2 8 B RO B i —
MEEUE.

setstate (state)

RHEIDER LIRS BEN state, state WA R getstate () FrR B — A REHRE.

mIHY RS FORRED

The St reamiiriter St reamReader AR T —2837 F TAERE 1T, Wk FH Ok AR J (0 S BHT 0 2w i A
A FAHR . 25 encodings.ut £_8 I /RGI T REUATE]X — 5.
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StreamWriter {5

Streamiiriter JgCodec TR, BEXTATIIE, MR EH ASHRLAE X LET7 1% PATE-S Python
G R AR T R A

class codecs.StreamWriter (stream, errors=strict’)

Streamiriter SLHIHIM RS,
A B A AR I A iE 254 1. BT DA B S A S ) S B S, (B AR HE X
HIZE0A 239 Python Jr s 2 e i A
stream ZELV R — BT R A2 T T H T 5 A SCR B 3k B 19 SO RO 4
Streamiriter W PABAHHLAE errors XRFBHOR IR MR K. SR ARAZ S % T
R R 20 R R A8 v SRR E R IR A BT R
errors ZEUCRBEIRME LS — R4 B @ . 38 6 @ MR (5K 7T PAFE St reamiriter X4 R9LE AT I N
TEA RIS R AL PR SRS 2 TR A T U6
write (object)
Fromhs G RT R NAE S A S .
writelines (list)
PR FAFER TR R B AR (WREEEE M wvrite () HH) . JTORK SRR KK
RGN LR ARER T B AT g 25 A SCRE IO ¥

reset ()
TR RIS g RS 2R 2 b X

A BTV A ORAE T RS T O S s, RASSVR BB I )~ e 1 e 2 e 4]
TR TRIIDRE -

b 7 EBRTTR, Streamiriter iIARRERAR BT ZFLI A Hth I kAR M -

StreamReader {2

StreamReader JjgCodec T2, BN T AR FEE, AR SHEER A E GX 22 PAE-5 Python
Yt RS A AR A

class codecs.StreamReader (stream, errors=strict’)

StreamReader SLBIHIM G 2E .

PrA s B R A TS AR e 11 . ENTR] LA B S s o i 28, H R BUE
WIS A 29 Python Zs A IENE R BT {1 -

stream S AN —AFETHEE G AT T T BEBOCAR s IR BR A ST R &R

StreamReader Al LB R ML errors TR SHORSTIA RN B IR B R SRR 5 T
T TR R RS 25 P SRR RO PR A DRACHE T %

errors ZRCREBUIRMELLS — DR A BB E . 0 YR MM EL AT DAE St reamReader X GHY AL Ayl N
TEAN A (4 B AL PSR S 22 1] EA T I

errors 80 AL HIEE S T DAME ] register_error () K&,
read (size=-1, chars=-1, firstline=False)
AP E POk €/ T5 SUATIESE SO

chars Z S LR [ AR )GV B T E . read () B4R Sk 8 H A SR EE T 8
BT FHECE A, B RBIR D SR B i s

188

Chapter 7. —#HI#iEAR %



The Python Library Reference, A {Tha% 3.12.3

size ZHCHE LTI AT ) £ G A% 19 SRS (07 ) B K BRI (DAL AL 45 PT DATE 224 i i e st
o BOMA -1 SRR REL RO RS . B2 H B2 1k — UMD T B S

firstline TEARAE I ANRAE S5 ST S AL ARG aE U2, M OGR 155 —F TRk 26 1.

WEOTYER ] oAl SRIBCRMG, X ME B I Y 7E i s o SORIZE E K/ AR vFR I DL T
RO REZ MR, B0, WPRAEI EAATE AT gn i 45 R BCREHR T, X e NI M Bk
B

readline (size=None, keepends=True)
N AR B — AT 20 [ A s ¥ s «
WERGE T size, WIRFHAES size ZHUEZ BRI read () Ik
W2 keepends SRR, WIATAEHATRE MR AT B

readlines (sizehint=None, keepends=True)

M AT AT A — 7o R 0]

T8 RAF 2 RS as i decode () HHERSEEL, I H IR keepends “hy ELAE W] 245 HAL &7 %)
FEHS.
WNSRERE T sizehint, WPRFEAE N size ZEE BRI read () ks

reset ()

HE T ORER AR Y 2 A 0 e G v IX
TR N XA AT B AL BT VAR T2 H AN T RERS AR B e T
BT EIRITTR, StreamReader WA BT Z A ITA HAB I A EE -

StreamReaderWriter 35

StreamReadeririter 2— A EIYZE, VX TVET BN S AR Rt T,
HAAT AT K E W DA Zookup () sREHTR I T pRBCRAS 15 5561
class codecs.StreamReaderWriter (stream, Reader, Writer, errors="strict’)
B @t—StreamReaderWriter SLf. stream Wi - N— AT} S . Reader 11 Writer W/ k43 5|
M T st reamrReader flStreamiriter 3O T BRELEIE, AR HLE T 50 AR EES IS A
AT AR R T SOk S
StreamReadeririter SLE X T St reamReader flStreamiriter RIYHEE . BITAYK TR H
N ZF A HAth R E

StreamRecoder ¥

StreamRecoder RREHR M —Fhgat g Lt h 71—, TR R g ER S 15 LA B2 RA H -
HARIH A K Z ] DA Zookup () BRECITR ) T pRECK A 15 5L
class codecs.StreamRecoder (stream, encode, decode, Reader, Writer, errors="strict’)

B — DL T WA R ) st reamRecoder SLf5: encode 1 decode T AE T Hi i
Mlwrite () ARBSW] WLIEE, T Reader F Writer TAET )5 titi——stream H 5L .

PRAT AR X 20 ROk BEAT E W40, BIANA Latin-1 %28 UTF-8 DA K 1) 46t .
stream ZHNUN— A SRR

18 read ()
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encode F| decode Z: %W W ¥ fffiCodec # I1. Reader F| Writer w675k 43 Bl $E it T St reamReader
MStreamiriter FEOXNEMN L) HEEEZL.

BRI o 5 I A BGER A EARRIT E SCAAR R Ok 5E R
StreamRecoder SLfil5E LT St reamReader flStreamiriter RHEE .. ENLYEK THRE FER
P R A LAt YA N 4

7.2.2 iS5 Unicode

TRPERTERGENTAF# N U+0000--U+LOFFFE JEHI NIRRT . (115254 PEP 393 T A7 KSR TR )
— HP AR G B CPU RINATLASMIE T, 5755 18 RN WP 17 5 B 2L i A 6 5 il — A i 3R
UNTR) B A AR 5, KA ER SN I PSRRI % 4, TN 75 7 5 B AT AR AR
o FFAEWZ AR SCRF IS i, ENIBERR N LA 20 s X

I B B SO 2 B9 A% 50 (BR O ' latin-1' B 'is0-8859-1") Kf A4 fiL 0--255 BR Gy T 5 fH 0x0-
-0xfEf, X AWK E A E U+00FF DA b 00 /Y 5 £F H W R J0 vk O g AR Y g8 R AT R Y. X
FE AR 5] KUnicodeEncodeError, HIE XA KXM TFTHXFH AT IFEHWHBERELETR2SA
Eﬁ}ﬂﬂ): UnicodeEncodeError: 'latin-1' codec can't encode character '\ul234' in
position 3: ordinal not in range (256),

A T3 A —H A% (B P AT i) Sx 43R Unicode F4 37 YA 7] 148 I B UTRFIX 26 A5 (37
WS A {E 0x0--0x £ £, BERDR UL, K B TI A IR I 4 encodings/cpl252. py
(Xt~ 2AE Windows EREHIZISHED). Hp & — D8 256 M PR R, S8R 74T
JITR B) 7E

T X 2 4 i A% =X EXT Unicode T SCIY 1114112 AMRSALH) 256 DA 1415 . — BB A7#4F 1> Unicode
T (57 1 157 BT L322 ) IR sl 2 B AT i R DU N TR S 7T o AP AE PRI TR AT BB DA i 7 77 i
AN A X PR R A 0 BIEAR S UTF-32-BE Ml UTF-32-LE. i3 i Bl T A2 H -
WERARTE— & /N P IPLES L H UTF-32-BE WI/RAE SR i A ARES RIS 7 . UTF-32 b T X4~ )
B FATHER R B B B R )T . Mk A g B R R S i CPU S2ERT, T AT B A
AT REBS K UTF-16 5 UTE-32 4P FI R/ N 3, AT AGE A i i BOM (7 235 P ARie ™). XX b
T Unicode 4§ U+FEFF. ILFAF AT INE B4 UTF-16 8¢ UTF-32 454 k. WFERFR 1 ffE
IRA (OxFFFE) J&2— AR BT Unicode SCARFRYAEETFAF . FILY KA~ UTF-16 3§ UTF-32 F7 7
TIEAFAT 2 U+FFFE B, gULU MRS B S T Bl . ANSEMETAF U+FEFF i858 8 X ZERO
WIDTH NO-BREAK SPACE: Rl 9E 8 A2 HORN Suiff F R YR/ BRI 4T . Bl AR Sk BT i Bk
LA % . FE Unicode 4.0 H1#i il U+FEFF #/% ZERO WIDTH NO-BREAK SPACE L ¢ FEM (% Jf U+2060
(WORD JOINER) 37 HAT:45). SR Unicode RS8R0 BENSALFE U+FEFFE FIWIANEr L0 /£ BOM B4 H
et RS IAEETR R, IFEEE Y PPN RS A FAF R e R L A B /N ZERO WIDTH NO-BREAK
SPACE B — Ml FRF, RHRHADTFAF— R iR

WA 75— P A RERE X TA Unicode ‘P47 2E1 74 f . UTF-8, UTF-8 ;2—fl 8 (%, XMk 1E UTF-8
HSA T . UTF-8 35 Fp 8 P AN th i e il AniGfr (s mofn) MIAA L. brak
e h 2 B PUAMECY 13— IO —AMEh 0 By ik G2 B8 . Unicode ¥4 &3 4% DA T I b T4
i (CHerh x AN, UBFE N — R4 XY Unicode 4

SEE 4REg

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 10XXXXXX

Unicode 5 i AN FE BEAY— >Rl diefr A st i 62 xo
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i UTF-8 @& —Fl 8 fZifdtgsX, Atk BOM @ ANER), H HEHmEFAFEE LM U+FEFF 247 (HPfE
BANERE— N B SWi 2 ZERO WIDTH NO-BREAK SPACE,

TR MR B E O0T R A P A2 T RE SO — AT ER A TR A% 2. A Fh AL g i kg =X
HR AT AR AL BRI BE LT 751 SRS UTE-8 SRULIX AL@ AT gy, [ UTE-8 745 7 51 B AN Fui/fAT:
BT IIRBIZEH . T HTH UTE-8 Gt g =CR0 I i) T 4544, Microsoft & B T — il UTF-8 (A8 {& B2
(Python FRZ i "ut£-8-sig") &[]l T-H Notepad F£/7: FE{Efn] Unicode ZE 1785 A X2 B, 2EBA
—/~ UTF-8 4t BOM (BB K XN F17FF: Oxef, 0xbb, 0xbf). H AR FAF 4t 51
SRS K AT RE A e 5Tk (BIATE AT

LATIN SMALL LETTER I WITH DIAERESIS

RIGHT-POINTING DOUBLE ANGLE QUOTATION MARK

INVERTED QUESTION MARK
X T 150-8859-1 Zafiddg =k ), XFETF TR F T P FRIEW G ut £-8-sig fMEAENI M. FrALE
X B BOM [ F AN 235 Bl 8 A2 01 e A0 B (8 AR 235 I, T iV R s Bl I g A A =X i id 5. 7
AT YR utf-8-sig DA FHE Oxef, 0xbb, 0xbf MEAk =ANFATHA XM TG utf-8-sig
4%%&1@;;:%5% WAREAWER SRS AT B IS . 76 UTE-8 Hf R0 H BOM, i 1Y 24
BT H .

7.2.3 ¥RAEmIS

Python H#7 742 NEMN MBI, ENMEHeE 2 C mEL, E Slap £, DUFEK 2R
HEF B as s 22, FFARAL T — 20w 0514 DA R e s A Ul i A i iE S . BB ANES P RARA R HER T
W WEEACE KNG RGN i E R R T RIL S SR WA 2 A% Hik, 'utf-8' &
'ut £_8" iR ER A R4 .
CPython SERANYI : A5 L83 Wm0 A% =0 AT AGE I S RS 2 B JRAILHRAE T B . X 2EAEAE L2 %) T CPython
KRR — A R AL (FUNBAEER) iR 5] utf-8, utfs, latin-1, latin1, iso-8859-1, is08859-1, mbcs
(Windows &), ascii, us-ascii, utf-16, utf16, utf-32, utf32, HAEFEM H F LR EFZAFIRIER . X g
T 2 Y Ho A 51 42 7T e 2 S B R R S TR
TE 3.6 JiiAS & A AR T a]H BN us-ascii L EHLZ .
V2 PR HFHF RTES . EATEDN TR (BIa0275 523 EURO SIGN %) DA K28 F45 BT 40 Be RS o7
HEAFAEZESR . FrAREXT T ROINES UL, EEAEAEL R LS {4 :

o KA~ 1SO 8859 4 E

o KA~ Microsoft Windows Zgith 1T, 3 # /2 IRAE H 51> 8859 gmfidd, (H£2x F NG BT 45 R R 4 dzs il 7

TFo
« J:4~ IBM EBCDIC %;fi5 7
o HASIBMPC 4fid it , 5 237 ASCII

YRAg | & EE
ascii 646, us-ascii Y1
big5 big5-tw, csbig5 Eikrpg
bigShkscs big5-hkscs, hkscs 2R
cp037 IBMO037, IBM039 e
cp273 273, IBM273, csIBM273 T
Added in version 3.4.
cp424 EBCDIC-CP-HE, IBM424 AR
cp437 437, IBM437 e
ETR
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RI1-BIR
YmAg | 55 BE
c¢p500 EBCDIC-CP-BE, EBCDIC-CP- = PRk
CH, IBM500
cp720 (A (&R
cp737 T
cp775 IBM775 BB HEE
cp850 850, IBM850 PHRK
cp852 852, IBM852 HRR AT AR RR
cp855 855, IBMS855 TRIAIETE, FHRP HiE, BH
WiE, Wil FER4ETIE
cp856 A akE
cp857 857, IBM857 T HHE
cp858 858, IBM858 PERK
cp860 860, IBM860 I A
cp861 861, CP-IS, IBMS861 VK 18
cp862 862, IBM862 A akTH
cp863 863, IBM863 R
cp864 IBM864 B HLAE
cp865 865, IBM865 P B R
cp866 866, IBM866 it
cp869 869, CP-GR, IBM869 AT
cp874 TRl
cp875 AN
cp932 932, ms932, mskanji, ms-kanji HiE
cp949 949, ms949, uhc ey
cp950 950, ms950 EkrhC
cp1006 5 )RR
cpl026 ibm1026 T HHE
cpl125 1125, ibm1125, cp866u, ruscii 555 25E
Added in version 3.4.
cpl1140 ibm1140 FEIK
cpl1250 windows-1250 H IR AR KR
cpl251 windows-1251 PRINAIETE, BRP e, B
WiE, Mif, JERYEIE
cpl252 windows-1252 PR
cpl253 windows-1253 AT
cpl254 windows-1254 T HHE
cp1255 windows-1255 A KiE
cpl256 windows-1256 (R (&5
cpl257 windows-1257 BB WA
cpl258 windows-1258 T
euc_jp eucjp, ujis, u-jis Hi&
euc_jis_2004 Jisx0213, eucjis2004 H &
euc_jisx0213 eucjisx0213 HiE
euc_kr euckr, korean, ksc5601, ks_c-5601, = EhiE
ks_c-5601-1987, ksx1001, ks_x-
1001
gb2312 chinese, csis058gb231280, euc-cn, | fajfAkH 3L
euccn, eucgb2312-cn, gb2312-
1980, gb2312-80, iso-ir-58
gbk 936, cp936, ms936 G—IiE

ZTm
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R1-EIW
4RAg | A& =
gb18030 gb18030-2000 G105
hz hzgb, hz-gb, hz-gb-2312 fAi i S
is02022_jp csis02022jp, 1802022jp, is0-2022- HifE
jp
1502022 _jp_1 1502022jp-1, is0-2022-jp-1 Hi&

1502022_jp_2

1502022_jp_2004

1502022_jp_3

1502022 _jp_ext

1502022 _kr
latin_1

1508859_2
1508859 _3
1508859 _4
is08859_5

1508859_6
1508859_7
1508859_8
1s08859_9
1s08859_10
1508859 _11
1508859_13
1s08859_14
1s08859_15
1s08859_16
johab
koi8_r
koi8_t

koi8_u
kz1048

mac_cyrillic

mac_greek
mac_iceland
mac_latin2

mac_roman
mac_turkish
ptcpl54

shift_jis
shift_jis_2004
shift_jisx0213
utf_32

1502022jp-2, is0-2022-jp-2

1502022jp-2004, is0-2022-jp-2004
1502022 jp-3, is0-2022-jp-3

1502022 jp-ext, is0-2022-jp-ext
csis02022kr, is02022kr, iso0-2022-
kr

is0-8859-1,  is08859-1,
cp819, latin, latinl, L1
180-8859-2, latin2, 1.2
180-8859-3, latin3, L3
150-8859-4, latin4, L4
is0-8859-5, cyrillic

8859,

150-8859-6, arabic
150-8859-7, greek, greek8
150-8859-8, hebrew
150-8859-9, latin5, L5
150-8859-10, latin6, L6
1s0-8859-11, thai
180-8859-13, latin7, L7
150-8859-14, latin8, L8
1s0-8859-15, 1atin9, L9
i80-8859-16, latin10, L10
cpl361, ms1361

kz_1048, strk1048_2002, tk1048
maccyrillic

macgreek
maciceland
maclatin2,
mac_centeuro
macroman, macintosh

macturkish

csptepl54, ptl54, cpl54, cyrillic-
asian

csshiftjis, shiftjis, sjis, s_jis
shiftjis2004, sjis_2004, sjis2004
shiftjisx0213, sjisx0213, s_jisx0213
U32, utf32

maccentraleurope,

Hifr, ¥hih, fafAdse, PHRK,
i
HiE
HiE
Hi&

Bhif
PHRK

R AT AR R

MFE, SHAME

BB WE S
PRAINRNETE, B2 BnE, S
Wi, M, ZERYEIE
(DA (&S

A

AR

T HHIE

LBGE S

ik

BB HEE

FR IS

PERK

AR ERK

HhiE

g

B’H

Added in version 3.5.
eyt

M i

Added in version 3.5.
PRINAETE, P BnE, DH
WiE, i, FERYETIE
Ey iy

UK By

HIRRFN AR KK

P
T HHEE
Wy BT

Hig
Hi&
HiE

RS

S
xd
b=
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F1-#ELEWm

R | Bl ES

utf_32_be UTF-32BE rAES
utf_32_le UTE-32LE THIES
utf_16 U16, utf16 EES
utf_16_be UTF-16BE FraiEs
utf_16_le UTF-16LE FraES
utf 7 U7, unicode-1-1-utf-7 EIES
utf_8 U8, UTF, utf8, cp65001 THIES
utf_8_sig FTEES

1E 3.4 JUA S 7S B uth-16% il utf-32% ST SR B A0 VS OB R (U+DBO00--U+DFFF). utf-32% il
R TR 5 R BT A S 91

16 3.8 AR AAET: cp65001 BIfESE ut £_8 f—AN 54
7.2.4 Python £ EBH%mBEK
AT E YRS A Python %R, HEATI7E Python 2 SMIAT 25 3. 1 HLLfi MR #84% EL T U1

A AR R (TR R IR SO 20 1 2 2 AR e B o DL B 37 5, (B T2 AR 2R AR R 2 A 2
FHEEEURFARTA AR SCAR G ) o X T AR PRI &, IR SO A7 1] .

X F TS
PAT S P i 1 st r Blby t es WG MIbytes-like object 3| st r FfERS, 2T Unicode SUAHHY -

194 Chapter 7. —#HI¥iEAR S



The Python Library Reference, A {Tha% 3.12.3

| 4R ElIE= | &E

idna 5 i RFC 3490, 5 & &
Rlencodings.idna . X X #F
errors="strict',

mbcs ansi, dbcs Windows % J&: fR{E ANSI /CHg
T (CP_ACP) Xt #:1EHGETT S0
.

oem Windows % J&: A OEM {14
1 (CP_OEMCP) Xf#/ERGHAT
G
Added in version 3.6.

palmos PalmOS 3.5 {4 idAg X

punycode SP RFC 3492, A7 HEARES
Y R0 o

raw_unicode_escape

undefined

unicode_escape

Latin-1 Z g = By X A At 457
PA \uxxxx 1 \Uxxxxxxxx it
TS . BUA W RFHIA 2 AME
i =FE L. BT Python 1
pickle {#pi¥ .

T R RS | A S, X
PR MAGI A, R B
E v

& A T LA ASCII 47 A1) Python
JEAHS H Y Unicode 7 THIEL N 2%
Hgnidts =X, (H5]5 R apli L.
Xt Latin-1 JEACIS HEATARAD . TH¥E
7 Python 5 A 55 5Z B b ERIAfH
F UTF-8,

TE 3.8 iR A 4 2B A8 ¥ : “unicode_internal” # i w2 gk FS 1%

~ B

DA R S g b it 7 — gkl bytes-like object Bbytes HMLET. BATA Wby tes. decode () %t (%

FriE R st r FERHH ) .
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| 4mAD 5% | &E | YmADEE/fRAD3E
base64_codec! = base64, Y PAER LR 2247 MIME base64 (4558 5 24l | base64.
base_64 S—NARER '\n'") encodebytes () /

TE 3.4 WA g A AR T . 232 AT B bytes-like object base64.

VER i AT T G T AL decodebytes ()
bz2_codec bz2 {fi ] bz2 B4R HRAEEL bz2.compress () /

bz2.decompress ()

hex_codec hex FHEREBEER R TSR RN, BAFWHEW | binascii.

IR b2a_hex () /
binascii.
a’b_hex ()

quopri_codec  quopri, quot- | KfHEAEEL A MIME 75 |5 AT 4T B4k quopri.encode ()
edprintable, H quotetabs=True
quoted_printabl / quopri.decode ()
uu_codec uu i Ff] uuencode FEHHEVESL uu.encode () /
uu.decode () (FEE:
uu B9 . )
zlib_codec zip, zlib fF 1 gzip LG5 PAEEL z1lib.compress () /
z1ib.
decompress ()

Added in version 3.2: {45 —3EH L,
TE 3.4 A KA AR A — dE e i 51 44
N FEER

PAF Zm R g AL 7 SO st B st r ML, ‘B ARBistr.encode () st (EHERAHbytes
R ) .

wE  Ha A=
rot_13  rot13 AR [l HERAERI BILIRE R o 2 AR

Added in version 3.2: K5 rot_13 SUAGG,
TE 3.4 A A AEASTE: R0 rot 13 Jill44 .

7.2.5 encodings. idna - AR S EPRLEZ

WAL HSEEE T REC 3490 (B A 72 5 v i [l Br Ak 3 45) F1 RFC 3492 (Nameprep: T [ Fz b 15,44 (IDN) 1)
Stringprep Ft# 3CHF). T EfE punycode gl st ringprep BEERE FA Y .

WRARESR H RFC 5891 il RFEC 5895 () IDNA 2008 FRifE, 5 {# Fl 45 = 1Y idna #idk

X 48 RFC L [n] 5@ LT —DNIE 4 T S R dE ASCIL 2 #F 1 ¥ . — A>3 7 3F ASCI = £7F 1 3 44
(4N www.Alliancefrancaise.nu) & g 5 ¥ 3E &5 ASCIH 1 Z% i3 #& =X (i #8 ACE, I U1 www.
xn--alliancefranaise-npb.nu). Bfi/5UILIH4% 1 ACE JE 20T AT B B T4 & P sl AS Fe il
RERFAF A, Bl DNS #5if), HTTP Host “FEAFAE . MR TEN H T A T ReRixt H -

VERT 5 k2 %, 'base64_codec' tHIEZUALE ASCII i st r SLf TR
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AL N Y 2437 I RS Unicode 344 AR2E 45 M 26 1Y) IDNA, H4E ACE FRZ95 2 IS F P 2w Hifg 4
[A] Unicode.,

Python PAZ F iy X SZ FRX Rl 1dna grfis #4447 Unicode Fll ACE 2 [H] ()% 4 , JF7E section 3.1 of RFC
3490 HE LA B AT AT AT R IR bR Ss , TG TR SRR ARGl ACE, MIRU N ST . &
PR ATRE A T AT R IR O ARSI BRG] ACE #3254464 ) Unicode, IEAh, socket BBRLnT 7 IH HbKF
Unicode #1454 ACE, PATER. FIFERF B AL 4 socket SEE A T H AT AL . Rk 4, 2|
FPAFHAE N BB S E G ihc tp. client flfeplib #f##%3Z Unicode FH144 (IF Hhttp.client
WATE Host “FEHiBIAML L% IDNA £H14, W EEERIEZTFENE) .

M MR BB LA B (BB ) 2 FR AT 4% ) . %] Unicode YFEIRAN Sy B B 0AT: A2 i) I PR AL Fh
HLAA BB . 24 K5 E A 1A% 2 Unicode

encodings. idna BHUASLEL T nameprep A%, RSN EALY HATRE BTEALERAE, DASEILE Frisk
H RGN FUSRHE S G IR AT A2RAT T2 T DA B 1] nameprep pR%Y.

encodings.idna.nameprep (label)

R[] label 283t A FRALFRBRAERI A . S H BT T &7 F78, PIE AllowUnassigned HEH.
encodings.idna.ToASCII (label)

SRR ASCIL, #ENISE LI RFC 3490, UseSTD3ASCIIRules Filid MRMA.

encodings.idna.ToUnicode (label)
FihR% 4% Unicode, #RINE UL RFC 3490,

7.2.6 encodings .mbcs --- Windows ANSI X311

AL B ANSI RS TT (CP_ACP),
=T A M+ Windows,

TE 32 AR KA FE 3.2 R ZHI, errors B AW B2 'replace’ #4745, I H
"ignore' #ATHHIG.

TE 3.3 A S LA SRR AT A DAL B

7.2.7 encodings.utf_8 sig---#§ BOM E&Z1) UTF-8 4mfztD2E

PEBEHRSIIL T UTF-8 RIS A8 — 1 A5Fh: (e PRt UTF-8 DA% BOM VRINE| UTF-8 4T i Kt
HTFSk . AFTADRS RIS ATk (4 RS AT o LR IRk ST S 7 i
Tjif) UTF-8 E.2%f% BOM,
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AREPHA BRI TV 2 LTI SRAL, an HIRIER] (B2 R R . HEBAS . BUmBAS . DA
EER

Python t 32 it — BB U EEIESAL ) 4508, dict. list. set. frozenset, PAftuple, str x4
JHHK A Unicode FAFHRIN, Mbytes Flbytearray XN MR BERIE R T .

AREEAL 5 DA A SO -

8.1 datetime --- A HEAFOB} 5] 2EEY

JAREG:  Lib/datetime.py

datetime BB T HITH#RAE H AT R

%?ﬁg H 9 ) 5z SRR R I, S B K R S T T QT RS S A A A b L T 1 T A A i s

Iy RS XA

S Y

EiYcalendar
i H DA % iR

Bt ime
B T A 1 10 1 4ok
zoneinfo Bl
R TANA B DB e () AR B X

dateutil fg
BAY Jmt KA SR 56 =5 1
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11 DateType
SIAT LR SRR S = 1, Bl %4 2 200 & 25 XA B BRI 8L H DT[] o

8.1.1 BANEIMRFIE R BIIR

H A R ST ARG E AR S EL S i I AE R 40 AL i “f sl mzk.
FEO> S AR B PSRRI B0 P o ) 5 R 5 B 8 A e DRI PR DL, — 4> R IR X S st AT Xk oA
SRR GRS 7 (0L ] B I TR) e BN X 5 2 S 7R — AT AR 25 [ ] g P )

TR SR 52 PO L5 R 2 (5 R R TC B SCHUARH A T Hofth date/time 3 525K & 7 B B INFIR] . AR — SRl B
BN R PRI 2 I AARHERS 1] (UTC) | 24 iR [R]85S HAt IR DX B i ) 58 4 ke T HRRR S, g —
MREERT TR . SRR R R S R T R — . ) AU GOE 5 TR AN A, AUHr )
ol S e

X EORBNBXT R, datetime Fltime MREA—AREAYH X R tzinfo, ERBTN
MR LK zinfo WTFRI—NEH X Lzinfo MRAMIRT UTC WHRIZE(E . WIXAFRALE 02
EIE S

datetime i HIEME T — PN EMEM tzinfo 2, Bltimezone 2%, timezone 50 PAFRREFFXTT UTC
A 1] 5 B 25 B4 T BELRF DX, 540 UTC Ax 5 5 k3¢ EST Al EDT Bf X & 3237 IR R0 R B e T L A ) 1
Ao HFAH IR AT R BUGHE S TaRM, &F kA2, BT UTC 24N EA — 1 feid
T I bR .

812 =

datetime bR GH LA H&:
datetime .MINYEAR

date B datetime MRV I/ NN EIE. MINYEAR F 1,
datetime .MAXYEAR

date B{datet ime W2 ARVFI R KAEMNEUE . MAXYEAR A 9999,
datetime.UTC

UTC WX Effldatetime. timezone. utc 4.

Added in version 3.11.

8.1.3 AMHIXE

class datetime.date
—AHEL R A A, ERESAS A T BRI ERL. JEM: vear, month, and day.
class datetime.time

— AN TAEATREE H IR BRI o], B Riscds— RAMA 14 T 24%60%60 £b, (IXHLIA “HIP” 1)

T%ﬁo) @/P‘j\)ﬁ’ﬁ: hour, minute, second, microsecond fltzinfo,

class datetime.datetime
Hﬁﬂ*ﬂﬂﬂ‘lﬁm/‘]@ﬁé\o JE year, month, day, hour, minute, second, microsecond,and tzinfo.

class datetime.timedelta

R datet ime Bidate SEBIZ (A ZE(EFRN N AP PR BERY RS2 IR A] o

"R B AR AT 2 A R
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class datetime.tzinfo

— MBI AR B RAIR IS ARG datet ime Rt ime JeFEfit B E LHIMIRIEEARS (Bilanik
BRI XA/ A1) o

class datetime.timezone
—ANEB T tzinfo IIRHERR TR, MTIIRAN T M ArEm ) (UTC) Mits .
Added in version 3.2.

DTN AR A AT A o

TERRXA

object
timedelta
tzinfo
timezone
time
date
datetime

B AR

date, datetime, time Fllt imezone 7Y 3 S5 FH 4k
o XBERA PRI RAER A T AE ) o
. ‘i%%ﬂé’aﬁ%ﬁéhashabla ERE BT AR T S B
SRS G ARl p i ok 1 e BERIEAT R RN BT«

BE—NHREBANBEEHRE

date ZERUXF G 2 R B ALY o
time B datet ime ZERIFNT G ] DA RN B ol 2 Ty BRL 2
—Adatetime G d FELAT S0 [ F L IR 8 B2 A -
1. d.tzinfo Ak None
2. d.tzinfo.utcoffset (d) AiR[A None
TEHAEI T, d R ALY .
—Atime MR t FELATR Z5 AR RIS BT R 2 SR A Y -
1. t.tzinfo Ak None
2. t.tzinfo.utcoffset (None) A1k None,
EHARFOL T, ¢ K52 R A2
SN AN ] B2 [R] g X AN J T £ imedelta X4
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8.1.4 timedelta FIR

timedelta MRFR—BFFLEAINIE, BIFii~datetime B date SLHIZ A AYZEME.

class datetime.timedelta (days=0, seconds=0, microseconds=0, milliseconds=0, minutes=0, hours=0,

weeks=0)

A SRR TR HERA N 00 X BB RO AR BB 8, T DA IE(E B T E

HAH days, seconds F1 microseconds SAEAEAENTR . SECEANLI IR G0 R -

o 1 ZRPAEAR A 1000 fAD
o 1B 60 #5.
o 1 /ISR 3600 F1 .
o 1 BIISREA T K.
HEL, &b SRR ARE i, FrAEfT Rk X dgmE—m, fl:
« 0 <= microseconds < 1000000
* 0 <= seconds < 3600%24 (—KMFED)
* 999999999 <= days <= 999999999

R BT 7R T A X days, seconds Fl microseconds VAINYAE RS HIIAT “EIF" BAEHFRAEIL A DA

=GR 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)

TEA AL ZHON T 5 245 H. microseconds {E /NI OL T , MITA SRR T IIBRMBCFREA I, HF
(1 PO A A AT B RUURE ST EL 3 A B S B BB E . AR S HON 7 R A

DU, W AIARE AL R e FE A (RS EREER).

WRARHEAL IS 1Y days BB THEETER, Kbl overflowError 5.

RN ABE A TAREA B SE R T RE & NEEIF . A

>>> from datetime import timedelta

>>> d = timedelta (microseconds=-1)

>>> (d.days, d.seconds, d.microseconds)
(-1, 86399, 999999)

Kt

timedelta.min

The most negative t imedelta object, timedelta (-999999999).
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timedelta.max

The most positive t imedelta object, timedelta (days=999999999, hours=23, minutes=59,
seconds=59, microseconds=999999).

timedelta.resolution
WM AFIER t imedelta 50 R /MY RN timedelta (microseconds=1) ,

=, HNFRERIZEL, timedelta.max KF -timedelta.min, —timedelta.max ANA[PAFER N
—Atimedelta X4,

LB (Hik):

B =l
days -999999999 %= 999999999 , 4 999999999
seconds 0 & 86399, f17 86399

microseconds 0 & 999999, £17 999999

P& UprN -

=8 #ZR:

tl = €2 + t3 t2 ft3 2 M, BEFtl - t2 == t3 Htl - t3 == t2 NE[H. (1)
tl1 = t2 - t3 t2ft3 2L i8Bf5t1l == t2 - t3Ht2 == t1 + t3HEH.(1)6)

tl = t2 * 1 or tl1 = WERA—DEE. 2BFMREL 1= 0Wtl // i == t2 HEH.
ix t2

WHEAELT, t1 * 1 == t1 * (i-1) + t1 FEfH. (1)
tl = t2 * £ or tl1 = FEPA—IFEEL, ERSYiE AT timedelta F 3T A9 REEGE . RS B PO
£ * £2 HAFAZTAAFLI .

f=1t2/ t3 SIS €2 BRDATRIFRERAL €3 (3). kBl —A>float WA

tl =t2 / £ or t1 = RA—MFABEEY. 4R AT timedelta S BEERY . KGR fl

t2 /i MV AT /\ﬂﬂ]

tl = t2 // i or tl = RIRE HAIS (WHRA) R EFr. B MR T, RRR L. (3)

t2 // t3

tl = t2 % t3 SR — A timedelta X% . (3)

g, r = divmod (t1, Wit g = t1 // t2@B)andr = S 2 ITEHEMRE. q &2—1

t2) B, r B—"timedelta WA,

+t1 3R 5] — A HEEBUER t imedelta X4,

-t1 A T timedelta(-tl1.days, -til.seconds*, -tl.
microseconds), PAtl * -1, (1))

abs (t) Yt . days >= 0BT +t, MY t.days < 0 B&T -t., Q)

str(t) RE—ANEH [D dayl[s], 1[H]H:MM:SS[.UUUUUU] WFRFER, Ktk
TE e, D WA (5)

repr (t) R —Atimedelta WMREWFIFRFERIEX, 1EAMIEEEER S
A

HR

() ZRIER, ErTRES T .

(2) ZERIEM, Al .

Q) BAEHST| Kk ZeroDivisionError,

(4) -timedelta.max NAJPAFRAN—Atimedelta W4,

8.1. datetime --- E7 HHAFOAT B3 HY 203



The Python Library Reference, X174 3.12.3

(5) timedelta MRITFAHIRNIEARMTHAMIORIEAPIIEL . T g, LoTa-LL
ANTFHEEHR . Bl

>>> timedelta (hours=-5)

datetime.timedelta (days=-1, seconds=68400)
>>> print (_)

-1 day, 19:00:00

6) FiEX 2 - 3@HEE 2 + (-t3) 2EMH, BKAE G FT timedelta. max; XL T HIH
SORIZER, TR W 2

%TL?EH%E@?&T’%VFW\%, timedelta XA L Sdate Mdatet ime W PEATH: E HFIINFIA B2 E
(WF30).

TE 3.2 AR K AEASTE: AED X Hft imedelta MR R — 1 timedelta MREMMEBREAGR, UFHRKEBHE
Hldivmod () BEl. FILEH STt imedelta XS FEkFRA—4 Float ¥4,

timedelta MR SCERFAEERIUT L

TEA/RIZEY, timedelta XIRM HALYHAET timedelta (0) MM SHH N EIHE.
SBIITIE:

timedelta.total_seconds ()

REIE S H T 208, ST td / timedelta (seconds=1). X[ TRPASMNAEIRE AL, EHEAH
HEEER Bl td / timedelta (microseconds=1)),

TEEERE, WEERERNR, EAAIERER TS RE (RZECHG LT 270 4£4050
— AR I TE]TR] BEG ) «

Added in version 3.2.

timedelta FETRHI

— AR HEAL I 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,
.. minutes=50, seconds=600)

>>> year == another_year

True
>>> year.total_seconds ()
31536000.0

timedelta BARBERRNA:

>>> 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

&)
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(# E30)
>>> three_years, three_years.days // 365
(datetime.timedelta (days=1095), 3)

8.1.5 date Y&

date WEMAF—AHALDTE R HI (4. HRIH ), RESS 451 0 R7 1 w5 A 18 TG RRAE
ATIETATHREIH, AT 1FE1 A2 HES2 H, KL
class datetime.date (year, month, day)
I SR R AL B . SR AURTE R THIE A A REH:
e MINYEAR <= year <= MAXYEAR
¢ 1 <= month <= 12
* 1 <= B <= ZEFAMEHREK
WERSFOAEX G N, W valueError 35
Hetgds, Frandns:
classmethod date.today ()
AR [ 24 T Y A i H 38
XM T date. fromtimestamp (time.time () ).
classmethod date.fromtimestamp (fimestamp)
AR 1] X6 BT POSTX i [ LAY 24 MBI R], AN e ime . £ ime () 3 [A] AR A0 ) 7 38

XA HET| K overflowError, WNSRIRIEEERE B e P& C localtime () EREAY 35708 B 36
JFHATE localtime () MG K OsError. MEZBIESPIRBITE 1970 4 2 2038 4F 2 [H]. i
TR I B A S A S R 3R POSIX REE L, PR Fromt imestamp () B 20 .

IE 33 A KA 5| KoverflowError i A jgValueError, U5 I 6] B 20 (E & & fr A
V-5 C localtime () PRENM SZHEVEFIMITE, I 2HF localtime () HEEHI5| k0SError TR

B ValueError,
classmethod date.fromordinal (ordinal)
R BT HURAS S E RS H I, AT 1 4E T H 1 HP SR 1.

#dF 1 <= ordinal <= date.max.toordinal () HM£&5| kvalueError, N FAEZHY d,
date.fromordinal (d.toordinal ()) ==

classmethod date.fromisoformat (date_string)
AR ] — AR T DAEAT A 2 1SO 8601 4% 3045 i date_string i) date, TFHIRAFRAP:
L HBIA SRR EARRE R H ) (v Yy -MM, YYYY),
2. HEIAZH Y R HINFRRIERX (+YYYYYY-MM-DD).
3. ARIASCR R (YyYY-000),
N

? % &5 Dershowitz il Reingold it Calendrical Calculations i1 “HUikg S Fa F” DIk L—80, 210 M %A i s St i
Ro WS T RIS A 915 V2 b vk R G2 18] A TR I B TA -
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>>> from

datetime

L

>>> date.
.date (2019, 12, 4)
>>> date.
datetime.
>>> date.
datetime.

datetime import date
fromisoformat ('2019-12-04")

fromisoformat ('20191204")
date (2019, 12, 4)
fromisoformat ('2021-WO1-1")
date (2021, 1, 4)

Added in version 3.7.

T 311 AR AR W AEZ A, O YRR — A% X Yy Yy -MM-DD,

classmethod date.fromisocalendar (year, week, day)

1R 8|35 %€ year, week £ day Frf iV ISO [k H i date, X E MK $date. isocalendar () WHEEE.
Added in version 3.8.

Hop:

date.min

/MY H B date (MINYEAR, 1, 1) .

date.max

R HB, date (MAXYEAR, 12, 31),

date.resolution

P HIIXT R ) B/ MBI, timedelta (days=1) .

SeOErE (k)

date.year

FEMINYEAR MIMAXYEAR ], &5,

date.month

1E12 (%)
date.day

AR [ 1 EH5 E AR H B KRR R0
SCFrE
206
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by &R

date2 = datel + timedelta date2 ¥/ datel Z )5 timedelta.days H.
(1)

date2 = datel - timedelta i & date2 f#i B date2 + timedelta ==
datel. (2)

timedelta = datel - date2 3)
MEEER . 4)

datel == date2

datel != date2

I LB (5)

datel < date2
datel > date2
datel <= date2
datel >= date2

HERE:
(1) W timedelta.days > 0 W date2 ¥ AE B} E] 2 FRidE, 1R timedelta.days < 0 ¥ )5
B, BAESE)G date2 — datel == timedelta.days. timedelta.seconds fll timedelta.

microseconds < #f Z W&, W R date2.year B /N FMINYEAR BY K FMAXYEAR | & g
2i0verflowErroro

(2) timedelta.seconds fl timedelta.microseconds &2 M,

Q) ZEERHE, BASE Y. 1285 timedelta. seconds fil timedelta.microseconds ¥4 0,
H date2 + timedelta == datel,

(4) date XMRAEFAMIFEIR H RS

(5) 24 datel WIWHEITE date2 7 BiWIAN datel /NT- date2, ¥ /a)iEve, 24 HALY datel.toordinal () <
date2.toordinal () B} datel < date2,

A RIBE T, B date WEHERAWN N EE.

ST

date.replace (year=self.year, month=self.month, day=self.day)
A HAFRER B, RS A T S5 T RS0 E.
ZNE

>>> from datetime import date
>>> d = date (2002, 12, 31)
>>> d.replace (day=26)
datetime.date (2002, 12, 26)

date.timetuple ()
REl—A~time.struct_time, Bitime.localtime () FrikEZEHL,

hours, minutes fl seconds {55 0, H DST jEtrE N -1,
d.timetuple () T
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[time.struct_time((d.year, d.month, d.day, 0, 0, 0, d.weekday (), yday, -1))

Hrr yday = d.toordinal() - date(d.year, 1, 1).toordinal() + 1 EX4ui4EMHTH
HpS, BinE 1R 1H1H.

date.toordinal ()

Bl I Uk s A e, R AJe 4R LA L HIPS 8 Lo X {ERdate X d, date.

fromordinal (d.toordinal ()) == d,

date.weekday ()

R —NREHAEREWIL, EP—R0, EMXA 6. B, date (2002, 12, 4).weekday() ==
2, FRMEEMN=., Zf{isoweekday (),

date.isoweekday ()

Rl —AEEHAREEDIL, B—R 1, B N7, Flan: date (2002, 12, 4).isoweekday ()
== 3, FREW=, B weekday (), isocalendar ().

date.isocalendar ()
1R Bl —AN ) =30 i named tuple 3142: yvear, week fll weekday.
ISO Py d—Fhgle |32 (i FH A& 51 i A B

ISO 4F iy 52 5 53 P oe BB M, FAEMIHAT RN 2R TEMH . 4> ISO 45— 2
W2 (SR A) AR —4F s — MO & UMDY B . X9 15 B3, AR BrEr) 1SO
A5 LT AR 1 o A A ) o

BN, 2004 4R —Koe EIPY, [H I 1SO 2004 4E1 55— I 4R T 2003 4F 12 J] 29 H M —, 45
W 2004 4F 1 ] 4 HEWIH:

>>> 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 JRA A A AR W G55 s named wiple
date.isoformat ()
W] —ANPA 1SO 8601 K&, YYYY-MM-DD 3K 37R H IR 545 R

>>> from datetime import date
>>> date (2002, 12, 4).isoformat ()
'2002-12-04"

date.__str__ ()
SHEFH B4 d, str (d) 26T d.isoformat () .

date.ctime ()

iR [l —AR H AP AF e

>>> from datetime import date
>>> date (2002, 12, 4).ctime()
'Wed Dec 4 00:00:00 2002"'

d.ctime () &%0T:

3 W2 R. H. van Gent T3 1SO 8601 [y i5e745 1 DA 52 B A iR .

208 Chapter 8. Hiig3¢®


https://web.archive.org/web/20220531051136/https://webspace.science.uu.nl/~gent0113/calendar/isocalendar.htm

The Python Library Reference, A {Tha% 3.12.3

[time.ctime(time.mktime(d.timetuple()))

TEJA C ctime () AL (time. ctime () £ REFTIZEE, Hdate.ctime () WAL #HF C br
iR s

date.strftime (format)

R [m] A~ R AR T AR PR A, AR BRIP4 . FORIE . 28 nd A ER 00 553

Z:(fstrftime() #e strptime() 8947 A Fldate.isoformat ().

date.__format__ (format)

Hdate.strftime () M. BHEMESLE #AMFAFRFHEER ARME Hscr. format ()
“hdate XRIGEWMNFLFBBCNTIEE. Bk S Wstftime() Fo strptime() 8947 A Fldate.isoformat ().

date FERGI

PECNEEEEY S USSR

>>> 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 RIEZH T

>>> from datetime import date

>>> d = date.fromordinal (730920) # 730920th day after 1. 1. 0001
>>> d

datetime.date (2002, 3, 11)

>>> # Methods related to formatting string output
>>> d.isoformat ()

'2002-03-11"

>>> d.strftime ("%d/Sm/%y")
'11/03/02"

>>> d.strftime ("%A %d. %B %Y")

'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:

&)
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(B LE10)
C. print (1)
2002 # year
3 # month
11 # day
0
0
0
0 # weekday (0 = Monday)
70 # 70th day in the year
=1l
>>> ic = d.isocalendar ()
>>> for i in ic:
.. print (1)
2002 # ISO year
11 # ISO week number
1 # ISO day number ( 1 = Monday )

>>> # A date object is immutable; all operations produce a new object
>>> d.replace (year=2005)
datetime.date (2005, 3, 11)

8.1.6 datetime Y&

datetime NGB H date WMEHtime MBI FTAE BRI,

Hdate X G —Ff, datetime flRE 2411 HIA& 5 & A D7 108G P J7 G RREEd; 5 time XF 5 —FE,
datet ime RER—RIEIFH 3600424 Fb,

M 1A% -

class datetime.datetime (year, month, day, hour=0, minute=0, second=0, microsecond=0, tzinfo=None, *,
fold=0)

year, month Hl day ZH e Wb/ . tzinfo A[VAZ None 8 j&—~tzinfo TRMIEBI. HRNSH L
JVRAE T T Bl Y 1

¢ MINYEAR <= year <= MAXYEAR,
e 1 <= month <= 12,
<= day <= #HEFAHKE,

<= hour < 24,

minute < 60,

<= second < 60,

L]

o o o o
A
I

<= microsecond < 1000000,
e fold in [0, 1].
MR SHAAEXEEE Y, M valuesrror §4.
TE 3.6 A K AEAZ T T fold T2 .
Hetkd:, Pramdork:

210 Chapter 8. Hiig3¢®




The Python Library Reference, A {Tha% 3.12.3

classmethod datetime.today ()
IR 8] FE7R 2y 5 BF Y datetime X152, HHttzinfo A None,
T

[datetime .fromtimestamp (time.time () )

HigZ @ now (), fromtimestamp ().

W ERIRESE M T now (), (HEAR tz TS,
classmethod datetime.now (1z=None)

IR 8] Fe 7R 24w H 7 IR date T time X 42 .

WER WS EL 1z 4 None HARTGE, XMl Froday (), HZHESTER BER GO T $E AL L@
it time. cime () WHEBFTIRIS MBS S 0OAE R (a0, 7E3RHET Cgettimeofday () -G L
BT DAMEX — £

W 1z AN None, ‘Bt zinfo FRIY—NSLH], 7+ H 247 HYIFIRRRF R E] 1z X
BT AR coday () Flutcnow ().

classmethod datetime.utcnow ()
IR 8] FE7R 24 5 UTC BfJa] ) date Fl time, Hdtzinfo A None,

R T now (), {HIRFEHZE M H] UTC HBIRIETE, KECHFE R datet ime XF5. BAIBLR) 2
UTC H #¥stE el 4% 7 datetime.now (timezone.utc) FHE. BiEEnow ().

il TR datetime MR ARWIFL datetime JiAL AN HRAL TR, Rl i1 ik
L H I )0 SRR UTC Wfl. PRI, RS 24 1T UTC I E] A0 G 7 o il i

datetime.now (timezone.utc),

H 312 lRAFH: iR UTC Mdatetime. now () A,
classmethod datetime.fromtimestamp (fimestamp, tz=None)

3R 5] POSIX s} [ia) B 6 B i A o H AR ], Bt ime. time () SR AIERAT¥ES%K 1z $§ 72 M None
BORTRE , B ECR R A~ - & WAL H AT R, H BRI dat et ime XG0 A fa LAY

R 1z A None, BUMAEtzinfo TRI—DEG, FH EEHRIBAFHIERE] 2 588 X .
fromtimestamp () A& Kk overflowError, WISNEBEUEME T AEF4E C localtime ()
B gmtime () PRECAHISZRAERINGG, H2FE localtime () B gmtime () MEEHIT| K OSError, HE
ZAME PR GIAE 1970 4F 2 2038 4E 2 [H] . i VE AN A B &  & EA R HE POSIX £4: |, HP&
Wi fromtimestamp () FrZAM%, Z5FF]RE I MHZE—FP RIS R8O E M R Y datet ime X4,
tutcfromtimestamp () SEHEFEE V.

FE 3.3 AR KA 5| K overflowError MiA@&valueError, QLR BAER H It T& C
localtime () B gmtime () PR ZFFERIMIE. HFSTE localtime () B gmtime () HASHTE]
K OSError AN ValueError,

TE 3.6 A KHEASTE: Fromtimestamp () WREIRIE] fold {HixH 1 LA,
classmethod datetime.utcfromtimestamp (fimestamp)
& 8] 5% F POSIX A8 1 UTC datetime, Hfitzinfo il None., (G55 HfditnANte,)

XAfgg| K overflowError, WISRHEEFUER BTG C gntime () pREH SCRAEEIE, I
&FE gmtime () REEWT| K O0SError, B ZEEESHIRFIAE 1970 £ 2038 4E22 [H] .

FER|— AR B datetime X4, WEM fromtimestamp ():
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[datetime.fromtimestamp(timestamp, timezone.utc)

1E POSIX AeAM -6 F, BHMTATRAN:

[datetime(1970, 1, 1, tzinfo=timezone.utc) + timedelta (seconds=timestamp)

ANEZAET JE— e B SR S AR il : MMINYEAR B|MAXYEAR fFFIX[H] .

Bl TR datetime MRIWIFL datetime TR EAMUN AL PR, Rl 6 Ik
AL H VIR RIR Gk s UTC R, Nk, QS sRE UTC i A EEAY H AT R) g e X

Hilid 8 datetime. fromtimestamp (timestamp, tz=timezone.utc),

TE 33 AR K HEATE: gl koverflowError MiANEValueError, WK E)EEER L iEFE4 C
gmtime () AW ZIFTERIEIE . FHESAE gntime () BEENT| K O0SError AR ValueError,

H 312 fRAFH: AN UIC fdatet ime. fromt imestamp () fUE.

classmethod datetime.fromordinal (ordinal)

1R [B] % BT WA AS 5 & A DT F S ) datetime, Hop Aot 14E 1T H 1L HBYFS A 1. BRIE 1 <=
ordinal <= datetime.max.toordinal () {MSF| Kk ValueError, §55 1 hour, minute, second

F1 microsecond {H¥J°/ 0, FfHtzinfo{H N None,

classmethod datetime.combine (date, time, tzinfo=time.tzinfo)
Rl — A Frdatet ime X4, HH W55 T4 E M date XRME, M0 H I8 #8455 T 45 €
(Wt ime MERHME. WRIEBET rinfo 240, HAELWAREEGIRN czinfo gk, WK time
SRt zinto @k, R date ZH 2 —Adatet ime MG, WIHMRIFRIIHI € 2 10 o JRMRE 208 .

ST EEdatetime 3% d, d == datetime.combine(d.date(), d.time(), d.tzinfo),
TE 3.6 A K AEAST: AT rzinfo 8.

classmethod datetime.fromisoformat (date_string)

3Rl —AXF T RME A 340 8601 45X 45 1 date_string [ datet ime, THIEA RSN
1. B DR 2 T RE S 5 /N RO
2. T W fF ] DARATAT 54 unicode AR E e o
3. A/ N R AR AN 2 SRR
4. HEIASCRAEARRE FER H BT (YYYyY-MM, YYYY),
5. HRIAZF Y R HINFRIER (+YYYYYY-MM-DD).
6. HHIA SR FEH M (YYYY-000).
ANCTE

>>> from datetime import datetime

>>> datetime.fromisoformat ('2011-11-04")

datetime.datetime (2011, 11, 4, 0, 0)

>>> datetime.fromisoformat ('20111104")

datetime.datetime (2011, 11, 4, 0, 0)

>>> datetime.fromisoformat ('2011-11-04T00:05:23")
datetime.datetime (2011, 11, 4, 0, 5, 23)

>>> datetime.fromisoformat ('2011-11-04T00:05:2372")
datetime.datetime (2011, 11, 4, 0, 5, 23, tzinfo=datetime.timezone.utc)
>>> datetime.fromisoformat ('20111104T000523")

SR 5
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datetime.datetime (2011, 11, 4, 0, 5, 23)

datetime.datetime (2011, 11, 4, 0, 5, 23,

.

(% 50

>>> datetime.fromisoformat ('2011-W01-2T00:05:23.283")

datetime.datetime (2011, 1, 4, 0, 5, 23, 283000)

>>> 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")

tzinfo=datetime.timezone (datetime.timedelta (seconds=14400)))

Added in version 3.7.

TE 3.1 WA B AEAT: FEZ A RA Y, W EN LR PAfidate. isoformat () Bidatetime.

isoformat () K HHAE .

classmethod datetime.fromisocalendar (year, week, day)

IR ] DA year, week F1 day {EAEHIHY 1SO vk H T xt i datet ime, % datetime X431 H 39304
5 HARE BB A . X2 fdatetime. isocalendar () WHEAE.

Added in version 3.8.

classmethod datetime.strptime (date_string, format)

Rl —ANX T date_string, ¥4 formar EATRENTR | datet ime X5,

MR format AL ERAPEIN XAF R, RSN T

[datetime (* (time.strptime (date_string, format) [0:6]))

)

IR date_string Fi| format JE¥EYE t ime. st rptime () fEMTELE IR [B— AN AS 2 W8] 56 20 i3 18 )65 5 |
K ValueError., WigZs[Rstrftime() = strptime() 4947 4 Mldatetime. fromisoformat ().

FKaE
datetime.min
EW[ I/ Rdatet ime, datetime (MINYEAR,

datetime.max

1, 1, tzinfo=None),

i M W W F£ JRdatetime, datetime (MAXYEAR, 12, 31, 23, 59, 59, 999999,
tzinfo=None) .,
datetime.resolution
PN AHIEER ) datet ime X5 2 [A] 0] BEMH/MAEFE, timedelta (microseconds=1),
SO rE (k)
datetime.year
JEMINYEAR MIMAXYEAR Z[8], &5,
datetime.month
1E12 ()
datetime.day
R[] 1B 5E AR 8RR BT
datetime.hour
BUETVER]Z range (24) ,
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datetime.minute
BUYHIEHEZ range (60) .
datetime.second
WUHYE /2 range (60) .
datetime.microsecond
WUE 5 & range (1000000) .
datetime.tzinfo
K tzinfo BACRNr dlat et ime MITEERIIATR, AIHUEA e AEIH None.
datetime. fold

WUEFERE [0, 11. MTAEER AN A B P IH Bl A ) B SL o (244 I 45 [ml Pl g b sl oy 1
BUA IR ECY H I X UTC 228/l 2 BB 1B ) BUEL O 1 1 20 53R AR [+ 140 S5k
[A] T A BT HS—ITE]

Added in version 3.6.

PERT Py X
by &R
datetime2 = datetimel + timedelta (1)
datetime2 = datetimel - timedelta 2)
timedelta = datetimel - datetime?2 3)
FHEF LR (4)
datetimel == datetime?2
datetimel != datetime?2

e (5)

datetimel < datetime2
datetimel > datetime?2
datetimel <= datetime?2
datetimel >= datetime2

(1) datetime2 2 datetimel ¥ timedelta BHEJERHISER, W timedelta.days > 0 EYERT
B2k ERidE, 42 timedelta.days < O MIBPFERFEIZ FFIR. %45 R EHA 5 A datetime A [
Wtzinfo gk, H Hiz® 5 datetime2 - datetimel == timedelta. I} datetime2.year
FHNTFMINYEAR By Kk FMAXYEAR M &8| %k OverflowError. 15 BIVE & AN 2 — 4~ B 2 st
SGEWMA S TR X

(2) 1% datetime2 f§if5 datetime2 + timedelta == datetimel. SHINEAE—FE, Z5REF S
i ARG datetime FH[FE It zinfo J@ME, BRI AR 2 —MNERIBN Sz A S T DR

(3) M—A~datetime JE—A~datet ime U ERVEEI A i R AU S B AU B A o Lo AR —A
SRR 7 — AR R, W5k TypeError,

GO BRVERGES 2 T PR A, slER R BB H G MR czinfo J@1k, Wezinfo @S9 2,
HHEER S E—Afif5 datetime2 + t == datetimel [{timedelta X% t. FEMIHGN FASHE

AT PR

WP EY NEMBEHBAERNFEMWczinfo B, a-b MR WE o Fl b &P BN
iR UTC H M E]. 4582 2 (a.replace(tzinfo=None) - a.utcoffset()) - (b.
replace (tzinfo=None) - b.utcoffset ()), XBFETEMEREIMLEIT ALY H .
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(4) datetime X GANRAETS BN XA IL T Fm AR R Y H PRI R 2 iR A 450 .

Naive and aware datet ime objects are never equal. datetime objects are never equal to date objects that
are not also datet ime instances, even if they represent the same date.

AP BB RO, AEA MR tzinfo JEPE, W tzinfo M fold JRIERFHLZMEH X H:
A HPIAMEVEA T O . AR IR RO BN A R AR ez info J@E, W ELEAT Al
PRI ERVERCE Sopcticy UTC, AR Z AL ARSI it . R EE AR datet ime 5L
YR G T R AR XY datetime SLf.

(5) TEZERXIEN T, 24 datetimel FIWEITE datetime2 2 FHiWI\N datetimel /|NTF- datetime? .,

Order comparison between naive and aware dat et ime objects, as well as a dat et ime object and a date object
that is not also a datet ime instance, raises TypeError.

MR PR AL, HEAMFER tzinfo J@ME, W tzinfo Flrfold a9 20 I % 3
A H A B E AT R . QAR MR ERO BB H B R czinfo J@ME, WA AR anE
P ERAERCE Sei 4y UTC HARHE], R [RZ Ab 2 AR SE A XA 23t o

TE 3.3 A R AEAS B BANBLAI T s Al dat et ime SEHIZ [AIM S LR AR 25| K TypeError,

STy

datetime.date ()
& [8] H A [F]#F: year, month Al day {E ) date X4,

datetime.time ()

3% [8] EL A5 [5] £ hour, minute, second, microsecond F/ fold B[t ime X%, tzinfo {H N None, BiEZH
Wtimetz () ¥k,

1 3.6 JUAR K A2 A H : fold {H 2 A i 4R IlHY ¢ ime R R

datetime.timetz ()
1% [n] HL A [A) 4 hour, minute, second, microsecond, fold FlI tzinfo J& Mt ime X4, HiES W cime () J5
TE 3.6 MiUAS & AEAS T fold (H 29 il 45 R B Y £ 1 me K42,

datetime.replace (year=self.year, month=self.month, day=self.day, hour=self.hour, minute=self.minute,
second=self.second, microsecond=self.microsecond, tzinfo=self.tzinfo, *, fold=0)

R[] —A~ELA W R B MR datetime, [ AR AR XA F S HON FE AL @ VERS & TRME. TR0 DAE
1T F55E tzinfo=None M —AEHIZY datetime A1 73— ij L2 datetime [ AN054554% H 3 AT 8] &cdi .

e 3.6 A B A ACH: SN T fold 25

datetime.astimezone (1z=None)

BE—NHAHR czinfo JBYE 1z Hdatet ime X5, FFUHE H IR ) E (454550 By UTC
A5 self AHIF], (HR oz I XA A HBI ] .

WRAEHT 1z, WEMIE—Ntzinfo FRIEH, HHHEuccorrset () Mdst () JEAT IR
None., HIM self MR, ©EWEE NET RGN K ERAHTE .

WS AL AS R (B £ z=None) WIFHEGE H AR X RGEH A HI X . 5440 )5 datetime SE15)
) . tzinfo JRMERHBCN— At imezone SLBil, WHXAFRHI ZZ{EFF M OS FKHL

N self.tzinfo K1z, self.astimezone (tz) 2T self: TAXTHH;ﬁjZHTIIﬂﬁTE‘LFnﬂ*& "
WZESN XAt E], AR UTC WHE]5 self #HIA]: #E astz = dt.astimezone (tz) ZJF,
astz - astz.utcoffset () HEHAFE dt - dt.utcoffset () *ﬁ[ﬁlﬁ‘]ﬂ%@*ﬂﬁﬂ‘[ﬂﬁﬁw

TSR AR HE A BRI — AN B R A5 1z B — A datetime %F 52 dr T AS V8 RE H A R BCEE 3 R
dt.replace (tzinfo=tz). WERIRHAMN—AEHIZY datetime X[ 5 dr BRI XX 4, WA dt.

replace (tzinfo=None),
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EHEEIARtzinfo. fromute () FEAFtzinfo TR PR P ES, MMEast imezone ()
PR EEH . MR ZmE WA 0L, astimezone () BT RERZEMRIT

def astimezone (self, tz):
if self.tzinfo is tz:
return self
# Convert self to UIC, and attach the new time zone object.
utc = (self - self.utcoffset()).replace(tzinfo=tz)
# Convert from UTC to tz's local time.
return tz.fromutc (utc)

TE 3.3 JRAR A AR T 1z BAE VT ARG W o
TE 3.6 AR BEAS T astimezone () JryERT DA T FABUSCBIR A , 0RMOE HR R AR Hb A ]
datetime.utcoffset ()

ﬁﬂ%tzmnfoj\jNone M3z ] None, & [A] self.tzinfo.utcoffset (self), FHHIEFTHEAN
12 [\] None By #E—/ME)E/NF—RKi t imedelta MAEBT| &K FH -

TE 3.7 A KA AS T UTC B 22N FEBR i o — AN B B
datetime.dst ()

MR tzinfo jy None, MiR[A] None, fMik[A] self.tzinfo.dst (self), F HFIEFE AR None
MR INT— Rt imedel ta MRRPRFE] K2 .

TE 3.7 UA K AEARHE: DST 2EEANFEBR Tl A — A~ 500
datetime.tzname ()

MFtzinfo S None, MR None, {ENR[M] self.tzinfo.tzname (self), WIRFHEAIRMH
None B{#H—5 f?%if?’ﬁ)””*ﬁ“%lﬁﬁ%o

datetime.timetuple ()
REl—ANtime.struct_time, Bitime.localtime () FrikEZEHL,

d.timetuple () ZHT:

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 HMLFEY4HIFE
iy, BIGE 1 FR 1 H 1 H. 85580 cm_isdst RS RIEdst () ke Wkezinfo
"N None #{dst () #&[8] None, N tm_isdst ¥i& K -1; HMUIRdst () Izx[EFEZ(E, W tm_isdst
PR 1 FEHABERL T tm_isdst %A 0.

datetime.utctimetuple ()
MHfdatetime L) d HFARL, XEPIT d.timetuple (), KilRtm isdst IRMHEA 0 A
4 d.dst () REAFALEH. DST %T UTC B aE Tk
WA d R BAL, W d 25583008 % d.utcof fset () FKAriEAb Sy UTC B[R], R mHZARE A0 B [R] st
NHjtime.struct_time, tm_isdst ¥Fafli R 0. HHEEWME d.year Sy MINYEAR B{ MAXYEAR
H UTC 3 —Fr i S §E5 | & OverflowError,

B TS datetime XREWIF L datet ime Jryk 4V EASHUET [R]RADEE , i 2 (5 /B
A4 H IRk 7R UTC ) ; BRI, il datet ime. utctimetuple () A RESE IR FHEMISER
ﬁﬂ%’fﬁ(ﬁ—‘/\%@ﬁ UTC faj BB datetime, #5ffif] datetime.replace (tzinfo=timezone.
utce) BWHUCHREINA, XHARAGEMi fHdatetime. timetuple (),
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datetime.toordinal ()

& n H AR BUAAE = A T S . 5 self.date () .toordinal () HilF.
datetime.timestamp ()

RN T datet ime SLHIAG POSIX A8 . BLRIEME RS time. time () RIEMEII Float X4,

fAi B dat et ime SEHI MR E A A FRAHIT B B R TP 6 19 Cmktime () BREORIITEHE
. HTAEHFZ & Ldatet ime TRFGBUEIERE L mktime () ), XA £ s ARk I
HER s koverflowError B{OSError,

XTI datet ime SEH, REMERTHE T =0R:

[(dt - datetime (1970, 1, 1, tzinfo=timezone.utc)) .total_seconds ()

Added in version 3.3.
T 3.6 MRA K AEARE: timestamp () JEMH fold JaMHRIH bR E A R) B A i e [l S

i WA R EENFR UTC iR R A dat et ime SEHIEREL POSIX By (AL . QiR Rm
N AR (50 L B 0 FLAREY R G XN J& % UTC, ARATPAE SR tzinfo=timezone .utc ¥
FJeHL POSIX i i) #:

[timestamp = dt.replace(tzinfo=timezone.utc) .timestamp ()

B BEPONzRaape ATk ¢

[timestamp = (dt - datetime (1970, 1, 1)) / timedelta (seconds=1)

datetime.weekday ()

R —NEHAREEIL, B8R0, EMRN 6. HH4T self.date() .weekday (). HIES
Hisoweekday ().

datetime.isoweekday ()

R E R FEEIIL, BIH-—R 1, BEMRN T, MM T self.date() .isoweekday (). Fik
Zlweekday (), isocalendar ().

datetime.isocalendar ()

R [E — A4S i = 504 A% named tuple:  year, week H weekday. % [6] T self.date().
isocalendar ().

datetime.isoformat (sep="T’, timespec="auto’)

IR [A]—A~PA ISO 8601 4% Z7R i H A () T4 R -
* YYYY-MM-DDTHH:MM:SS.ffffff, Y microsecond A8 0
e YYYY-MM-DDTHH:MM:SS, A microsecond }0

Inftutcorfset () RIMEARA None, JEM—AFAFERRE ) UTC B 25:
* YYYY-MM-DDTHH:MM:SS.ffffff+HH:MM[:SS[.f£f££££f]], MR microsecond ANH 0
* YYYY-MM-DDTHH:MM:SS+HH:MM[:SS[.f££f££f]], UWEmicrosecond A0

il

>>> from datetime import datetime, timezone
>>> datetime (2019, 5, 18, 15, 17, 8, 132263) .isoformat ()
'2019-05-18T15:17:08.132263"

&)

8.1. datetime --- A HHiFnft g SE 217



The Python Library Reference, X174 3.12.3

.

(B LE10)
>>> datetime (2019, 5, 18, 15, 17, tzinfo=timezone.utc).isoformat ()
'2019-05-18T15:17:004+00:00"

S H sep BRI ' T1) NI TAT, SOORAELE R H IR R P> 2 18] . fn

r

>>> from datetime import tzinfo, timedelta, datetime
>>> class TZ (tzinfo) :
""r"A 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"

TS SRY timespec BALT AHIINRTAI AL F(E (BRIAN *auto"), BERIPAEPA R EHZ —:
e 'auto': Y microsecond H 0 M5 'seconds' #[E, HME 'microseconds' ffH-.
* 'hours': AW IEUIEAY HE A& & hour,
e 'minutes': PA HH:MM AR AL & hour Mlminute,
e 'seconds': DA HH:MM: SS ¥\t & hour, minute fllsecond,
* 'milliseconds': &SR], (HRFFMER/ NG 22 F . #Xh HE:MM:SS . ss5s,
e 'microseconds': DL HH:MM:SS. fE£EEf # & SEHAYH] .

Friks HERR AL BORIRT, AR B

ST IRLI timespec 5065 | & 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"

TE 3.6 iRAS B AACH: HEINT timespec 125

datetime.__str__ ()

St T datetime Ll d, str(d) Z4rT d.isoformat (' '),

datetime.ctime ()

AR [ A7 H IR [E] A 5455 3

>>> from datetime import datetime
>>> datetime (2002, 12, 4, 20, 30, 40).ctime ()
'Wed Dec 4 20:30:40 2002"'

AT R RSN XA R, TOR AN S BN AL 2 R A
d.ctime () Z%0T:
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[time.ctime(time.mktime(d.timetuple())) }

TEJRAE C ctime () BRET (time. ctime () KB ZEE, Hdatetime.ctime () WAL E1E
C IR & L.

datetime.strftime (format)

SRt SR TR B, 2 ORI L 7 . 533 o frime() Fo suprime() # 17
# Mldatetime.isoformat ().

datetime.__format__ (format)

Hdatetime.strftime () M. W EMHSLE # PR FREFARM Hscr. format ()
B hdatetime S RIGERNFIFR A BE. T3185 2 [sirftime() F= strptime() 8947 4 Fldatet ime.

isoformat ().

xRl datetime

ffiffl datet ime X} 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 SH:%M")
>>> dt

datetime.datetime (2006, 11, 21, 16, 30)

>>> # Using datetime.timetuple () to get tuple of all attributes
>>> tt = dt.timetuple()
>>> for it in tt:

print (it)
2006 # year
11 # month
21 # day
16 # hour
30 # minute
0 # second
1 # weekday (0 = Monday)
325 # number of days since 1lst January
=i # dst - method tzinfo.dst () returned None

>>> # Date in ISO format
>>> ic = dt.isocalendar ()
>>> for it in ic:
print (it)
(BEF0)
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2006 # ISO year

47 # ISO week
2 # ISO weekday

>>> # Formatting a datetime

>>> dt.strftime ("%$A, %d. %$B %Y $I:%M%p")

'Tuesday, 21. November 2006 04:30PM'

>>> 'The {1} is {0:%d}, the {2} is {0:%B}, the {3} is {0:%I:%M%p}."'.format (dt,
—"month", "time")

'The day is 21, the month is November, the time is 04:30PM.'

(% E50)

"day" ,

PATR R BIE LT —Atzinfo F2, "EHfiEk Kabul, Afghanistan B IX {2, I X6 +4 UTC FH 2| 1945

4 7 5N +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)

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"
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bk KabulTz B9

>>> 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

8.1.7 time W&

—Atime WHEMREFHE) (AHL) WHE], B FAEE B, @ czinfo Mg RIHE.
class datetime.time (hour=0, minute=0, second=0, microsecond=0, tzinfo=None, *, fold=0)

T SHHR R 1 o tzinfo A[PAJE None, B & tzinfo TIMEH. HpRMSHLIRAE T
YU L PN R

* 0 <= hour < 24,

e 0 <= minute < 60,

e 0 <= second < 60,

* 0 <= microsecond < 1000000,
e fold in [0, 1].

WRZGH— D HFER AN SE, WG kvalueError, Fra SHERINMEY R 0 {H winfo [RA5, HEB
NMBEN None,

Kmtk:
time.min

BHEWWFRRtime, time (0, 0, 0, 0),
time.max

IR P RNt ime, time (23, 59, 59, 999999).

time.resolution

PN AAHEER £ ime X R 2 8] Al GE B /ME] B, timedelta (microseconds=1), {HEiEFEtime
MR HFEARIZE.

SeBlmrE (Hik):
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time.hour

UEFERE range (24) ,
time.minute

HBUEFER]Z range (60) ,
time.second

HUEIEH )& range (60) .
time.microsecond

BUETEFEE range (1000000) .
time.tzinfo

14 zinfo ZHC 4 ¢ 3 me WA IR S, ANSLEAE e AEIH None,
time.fold

WUEFEHE [0, 11. MTAEER AN A B P M Bl A B SL (24 4 I 45 [l Pl g h sl oy 1
BOA IR R ECY I X UTC 228/l 2 BB 1B ) BUE O 1 1 20 53 7m SAF [ 140 SRk
[A] T A BT HS—IT]

Added in version 3.6.
time WZSCFPASEERT B, 24 a WIBTTRIAE b Z RIWHACH a /NT b,
f] BT FEHI Y t ime XPRAAXTAN A SE o fAT BB FIECAI Y € ime X5 2 R INF L FF 25| K TypeError,

WA BAEEOS AR EL, HHRAMRE czinfo J@ME, W tzinfo Ml fold JE ML ZmE H Xt He A b )
(AT . AR PN EROS BN B LA R tzinfo J@ME, WP EERCR o e s 2 e 1
UTC ff2% (M self.utcoffset () FKEL) SkibfFiiEee.

TE 3.3 A S LA JRBUAN ] B2 £ 1 me SEOIZ MM E LA 25 K TypeError,
TEARIZERT, € ime XS EE.

TE 3.5 WUA K AEAS T 7F Python 3.5 2 i, ISRt ime X4/t UTC - ZEH N Sl A (5. ATt
INHEEG B K F BRI R, FILA Python 3.5 FtEL 9 22/, 152 L bpo-13936.

oAt AR 77 ¥
classmethod time.fromisoformat (time_string)
AR ] — AR T PAEATA R 1SO 8601 M4 45 HiHY time_string )t ime, FHMEERSM:
L NI 22T RES A/ NI A
2. AT3KM0 T, GEFEAE H VRN 2 (8] AT REAFAE B SN A B, AR .
3. /NI RME P DA R 2 A GEELd 6 (R s ) -
4. A NI AN R AN A2 SR o
ZNGIE

-
>>> from datetime import time

>>> time.fromisoformat ('04:23:01")
datetime.time (4, 23, 1)

>>> time.fromisoformat ('T04:23:01")
datetime.time (4, 23, 1)

>>> time.fromisoformat ('T042301")
datetime.time (4, 23, 1)

>>> time.fromisoformat ('04:23:01.000384")
datetime.time (4, 23, 1, 384)

>>> time.fromisoformat ('04:23:01,000384")

Cawy
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(B LE10)
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)))
>>> time.fromisoformat ('04:23:012")
datetime.time (4, 23, 1, tzinfo=datetime.timezone.utc)
>>> time.fromisoformat ('04:23:01+00:00")
datetime.time (4, 23, 1, tzinfo=datetime.timezone.utc)

Added in version 3.7.
TE 301 A B AR AR FEZ Ji A, W EN SRR time . isoformat () KR
eIy vk

time.replace (hour=self.hour, minute=self.minute, second=self.second, microsecond=self.microsecond,
tzinfo=self.tzinfo, *, fold=0)

R HA FEREEMEER C ime, BRABESALM B FSHEE € T LM E . R T s 48 E
tzinfo=None M— MBI t ime QDRI AL cime, AL BB .

1E 3.6 A KR AR TE: SN T fold 2.
time.isoformat (fimespec="auto’)
R[] 7R KR 51 1SO 8601 A% 2 —H I [A) 4 £ -
e HH:MM:SS.fff£f£ff, R microsecond A8 0
e HH:MM:SS, Ul microsecond A0
e HH:MM:SS.ffffff+HH:MM[:SS[.ff£f£f£ff]], W utcorfset () ANik[A] None
e HH:MM:SS+HH:MM[:SS[.ff££££] ], WM microsecond 0 Hutcoffset () ANik[A] None
RS timespec BAL T VAN RAIAHE GBRIAN "auto). EWLARPATEZ —:
e 'auto': Yikmicrosecond H O N5 'seconds' fHfd], FHMWE 'microseconds' i,
* 'hours': AR HE A% & hour.
e 'minutes': PA HH:MM MR AU E hour fMlminute,
e 'seconds': DA HH:MM: SS ¥R & hour, minute fllsecond,
* 'milliseconds': & FEEENIE], (ERFMER/ NG W 228, #Xh HE:MM: SS. sss,
e 'microseconds': DA HH:MM:SS. fff££f ¥ & 528 mHE] o

Friks HEBRIE R RIS R, A2 A

ST ICRL timespec ZH045| & ValueError,
ANCTE

>>> 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"

(B30
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(B LE10)
>>> dt.isoformat (timespec="'auto')
'12:34:56"

TE 3.6 WUAS KA AR T8 BAT timespec T2
time.__str__ ()
STTBE S 1, str(t) 4T t.isoformat ().

time.strftime (format)

A ] —A~ iy S RS AT e B R i, AR R B P AT 5338 S Bstftime() Fo strptime() 9947

Mtime.isoformat ().

time.__format__ (format)

Htime.strftime () M., lﬂﬁﬁ&ﬁﬁ'ﬁﬁ # XA FAF R P AR AR f str. format () W
Htime SRS EMMNFERF R BN EE. HiES W sirftime() %= strptime() 4947 Fltime.isoformat ().

time.utcoffset ()

MR tzinfo A None, NIR[E] None, FHNR[E] self.tzinfo.utcoffset (None), FHHIEFEEMN
1R[] None B¢ —/MIEEE/NT—KIP) a timedelta PO ARSI b a

TE 3.7 WUA R A AR B UTC B 25 AN PR ok — N 5B
time.dst ()

MR tzinfo jy None, iR [E] None, fMik[A] self.tzinfo.dst (None) , 7 HIEJGE AR [E] None
B — MR INT— Rt imedelta MRRPRFE KT .

TE 3.7 WUA K AEAR T DST ZE(EANFEBR Tl A — A5
time.tzname ()

M tzinfo Sy None, NiR[H] None, {5NR[H] self.tzinfo.tzname (None), WIRFHEA XM
None (& —5 f’f%ﬁ%@”ﬂﬁ%liﬁﬁ%o

RikRp: time
i £ 1me XA

>>> from datetime import time, tzinfo, timedelta
>>> class TZ1 (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 ()
'12:10:30+01:00"
>>> t.dst ()
datetime.timedelta (0)
>>> t.tzname ()
'+01:00"
ST )
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(B LE10)
>>> 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 W&

class datetime.tzinfo

Koe—MMGE, Wl UEIA W LB . 35 E Lt zinfo 1T JEORIMHA KAFE R XY
2

H.oho

tzinfo W] (FEATLETE) ML AL datet ime flt ime XRPIMERT. XX RSB
B JE PR B A HBE ], I H t zinfo X4 R E/RAHI ] 5 UTC 2. BT X4 FRPA K DST
AR, ARSELEAI H IR S A AR HE .

RIFEIRAE DA T, HH (D) REAMRMEH dacet ime HETTRERRECz1nfo JriERsE
Pl. datetime Bt T timezone, Xi@&tzinfo BW—MRHAKRTIE, BHELAS UTC [ &2
R FERAFPIEIX, Bl UTC 458t EST fil EDT.

T EAABAER IR EOR : —Aczinfo TRUMHANNESHIMNE __init_ () Jik, HUWE
BEIRFT AR, (HATRETCIE TR E . IR D RORIEEOR, TEARK AT RESBIIBOH -

—Atzinfo WSLRTRATRET L IPA T k. HARTFRESLIR BRI T B2 datet ime X4
el e . AR R, W DA BRSSP EAT] . objects. If in doubt, simply implement all of them.

tzinfo.utcoffset (df)

FFAHUEFA] 5 UTC W 22R B — Nt imedelta X5, QISRASHIA X AE UTC AR IE(E . WA H:
B IXFE UTC PAVE Uk f4E

XFRRE UTC 19 %t B 25 201k UL, W —Aczinfo X4 (A B A 3R B X F1 DST i %,
Mutcoffset () W24 EIWE A WA UTC B ZE A8 % WER [B] None o FEHAME &L T 1 [BIE 420
h—ANtimedelta X5, HEUE™MEFREIT —timedelta (hours=24) fll timedelta (hours=24)
ZIa (ZE(EPEEELAUNT—R). KEFutcorfset () LB REA GG EATHEZ —

return CONSTANT # fixed-offset class
return CONSTANT + self.dst (dt) # daylight-aware class

M utcoffset () IREMEA KN None, Nldst () AR IR [E] None,
ERikMutcorfset () LT KNot ImplementedError,
15 3.7 A K AR AR UTC I ZEATRRR ) — AR 7 BB
tzinfo.dst (dr)
B AR (DST) PHBGRIE N —Atimedelta X4, 05 DST {5 HARKNR [ None.,

AR DST £ 53 MR ] timedelta (0) o WIS DST B, NI 2EEAE A —A t imedelta XF4R m]
(S Hutcorfset () TREVENR ). il R DST Z{E AR i HEgM A ut cof fset () BRI
UTC B 22, I C T s Eif) dst (), BRAEVR A BRI DST (5 .. BN, datet ime. t imetuple ()
SR Htzinfo B dst () R ENIZ UM E tm_isdst kR, Mtzinfo. fromutc ()
S dst () SRAEE R X A FE DST 1) ecis .

— 0] AR AL BEARE R T B ¢ z i nfo TR SEH 1z ATHE BLIFTE e — 30
tz.utcoffset (dt) - tz.dst (dt)

Wi EA dt.tzinfo == tz [ datetime dt IR [FEELGE R, X TR czinfo T35,
WRBA AR ER KB RUERTZE” , BN AR T H AR H st fE), S AROm T M A7
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datetime.astimezone () BSEBAKH T M5 ¥E, (HIGIEREINE SO BGIEB0; BERAT A B2 7
FFRITATE. MR tzinfo THRRRRMIEX M, WiFPAES czinfo. fromute () BERINSEEL
PAEFEAEATIS L T Sast imezone () IEMRLA

REBdst () BLHATRES WA TPIFHZ—

def dst (self, dt):
# a fixed-offset class: doesn't account for DST
return timedelta (0)

e

(def dst (self, dt):
# Code to set dston and dstoff to the time zone's DST
# transition times based on the input dt.year, and expressed
# in standard local time.

if dston <= dt.replace(tzinfo=None) < dstoff:
return timedelta (hours=1)

else:
return timedelta (0)

L

WA dst () SL4T| K Not ImplementedError,
TE 3.7 WA K A= A8 o DST 2E{H AN F-FR il A — AN B0 B0 A

tzinfo.tzname (df)

FEX R T datet ime X4 dr B KA RAE RN FAFHR R, datetime BIHR E SUALATA X577 5
LN EE, WAESRE B AEMRRE S L. il “°GMT”, ~°"uTC", "-500", "-5:00", "EDT",
"US/Eastern", "America/New York" E 2 BA MR MEH. TR FELEZL AR NIRE None, 1
R NIENAZE D EE N FRR, XEERE R zinfo TR0 GETRZARE e AR
FEE dt (IR PUARRIRAHR, FRl@TEt zinfo REM T E LRI A .

BN £ zname () SEMET| K Not ImplementedError,

RUTESidatet ime Bt ime MG, AERSENMIRELTIEMMI. datetime MREHFH SN
BASHL, Tt ime WRIKF None fENEASEL. RbEtzinfo TIRMTTIER Y HEF U252 dt ZHEN

None By & datet ime FEHLH) .

M N\ None B}, |24l RAIRTTE e e W . Flan, &1E None i H T B HL/R I A 5
Az Htzinfo b3, il utcoffset (None) iR[EIFRME UTC B ZZ MGG HAL, FAIFEA HALR]
FHF R B AE IS 22 1) 249 3 181

WM N—"datetime X FB N datet ime F¥ERE, dt.tzinfo 5 self BR—X4%. tzinfo J¥ERATDA
WX — i, BRAEH PR EERA T tzinfo k. WAT A E MMt z1info JEEs dr ffF s At}
[B), T A5 B O LA B XA A X 42

EH— SN L2 info Ik, RATHTREAFARTE:
tzinfo.fromutec (dt)

WHESHEGA datet ime. astimezone () LRV . YA AR, dt.tzinfo N self, IF
H dr 1y H A R ER S gk 267 UTC W], fromute () W B A2V H SR 5dE, 3R —
ANEEM) datetime SKFRIR self [F)ASHBET[H] .

REHtzinfo TRIVILREV 2 IC B APRKEINK) fromute () SEB. © AR 2 AALB] I & 22
(ELAAY IR DX DA K% (] B 5 53 s 1 P L B I R IF DX, X6 T I 3 28 i BB AL B DST 45 i) ) 76 4% 4R A7
ARITEBL. — N ERIN fromut e () SCHATRETCVATE A S 0L R IERAL BB 52 (15 UTC 1) i
W22 e T BT 2 B H AT [R], X AP 00T RE T EGA A T L. BRINRastimezone ()
M fromute () SEHATRETCIAA ARA SRS ROX A G5 SR8 T e B 1 A I 22 2 2 A F g
2024 F R AN/ INRHELAY G -
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MG R IE DL ACRD , BRIA fromute () SEBLRIAT R T

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

.

FEPAF tzinfo_examples.py A H —Ltzinfo M1

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):

8.1. datetime --- A HHiFnft g SE
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(B2 b10)
if self._isdst (dt):
return DSTDIFF
else:
return ZERO

def tzname (self, dt):
return _time.tzname[self._isdst (dt)]

def _isdst (self, dt):
tt = (dt.year, dt.month, dt.day,
dt .hour, dt.minute, dt.second,
dt.weekday (), 0, 0)
stamp = _time.mktime (tt)
tt = _time.localtime (stamp)
return tt.tm_isdst > 0

Local = LocalTimezone ()

# A complete implementation of current DST rules for major US time zones.

def first_sunday_on_or_after (dt):
days_to_go = 6 — dt.weekday ()
if days_to_go:
dt += timedelta (days_to_go)
return dt

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
https://sourceforge.net/projects/pytz/ (might not be up-to-date)

In the US, since 2007, DST starts at 2am (standard time) on the second
Sunday in March, which is the first Sunday on or after Mar 8.
DSTSTART_2007 = datetime (1, 3, 8, 2)

# and ends at 2am (DST time) on the first Sunday of Nov.

DSTEND_2007 = datetime (1, 11, 1, 2)

# From 1987 to 2006, DST used to start at 2am (standard time) on the first
# Sunday in April and to end at 2am (DST time) on the last

# Sunday of October, which is the first Sunday on or after Oct 25.
DSTSTART_1987_2006 = datetime (1, 4, 1, 2)

DSTEND_1987_2006 = datetime (1, 10, 25, 2)

# From 1967 to 1986, DST used to start at 2am (standard time) on the last
# Sunday in April (the one on or after April 24) and to end at 2am (DST time)
# on the last Sunday of October, which is the first Sunday

# on or after Oct 25.

DSTSTART_1967_1986 = datetime (1, 4, 24, 2)

DSTEND_1967_1986 = DSTEND_1987_2006

S o H R R R R W R W

def us_dst_range (year) :
# Find start and end times for US DST. For years before 1967, return
# start = end for no DST.
if 2006 < year:
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dststart, dstend = DSTSTART_2007, DSTEND_2007
elif 1986 < year < 2007:

dststart, dstend = DSTSTART_1987_2006, DSTEND_1987_2006
elif 1966 < year < 1987:

dststart, dstend = DSTSTART_1967_1986, DSTEND_1967_1986
else:

return (datetime (year, 1, 1), ) * 2

start = first_sunday_on_or_after (dststart.replace (year=year))
end = first_sunday_on_or_after (dstend.replace (year=year))
return start, end

class USTimeZone (tzinfo) :

def _ init__ (self, hours, reprname, stdname, dstname):
self.stdoffset = timedelta (hours=hours)
self.reprname = reprname
self.stdname = stdname
self.dstname = dstname

def _ repr__ (self):
return self.reprname

def tzname (self, dt):
if self.dst(dt):
return self.dstname
else:
return self.stdname

def utcoffset (self, dt):
return self.stdoffset + self.dst (dt)

def dst (self, dt):

if dt is None or dt.tzinfo is None:
# An exception may be sensible here, in one or both cases.
# It depends on how you want to treat them. The default
# fromutc () implementation (called by the default astimezone ()
# implementation) passes a datetime with dt.tzinfo is self.
return ZERO

assert dt.tzinfo is self

start, end = us_dst_range (dt.year)

# Can't compare naive to aware objects, so strip the timezone from

# dt first.

dt = dt.replace (tzinfo=None)

if start + HOUR <= dt < end - HOUR:
# DST is in effect.
return HOUR

if end - HOUR <= dt < end:
# Fold (an ambiguous hour): use dt.fold to disambiguate.
return ZERO if dt.fold else HOUR

if start <= dt < start + HOUR:
# Gap (a non-existent hour): reverse the fold rule.
return HOUR if dt.fold else ZERO

# DST is off.

return ZERO

(% 50

&)
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(#z E70)
def fromutc(self, dt):
assert dt.tzinfo is self
start, end = us_dst_range (dt.year)
start = start.replace(tzinfo=self)
end = end.replace(tzinfo=self)
std_time = dt + self.stdoffset
dst_time = std_time + HOUR
if end <= dst_time < end + HOUR:
# Repeated hour
return std_time.replace(fold=1)
if std_time < start or dst_time >= end:
# Standard time
return std_time
if start <= std_time < end - HOUR:
# Daylight saving time
return dst_time

Eastern = USTimeZone (-5, "Eastern", "EST", "EDT")
Central = USTimeZone (-6, "Central", "CST", "CDT")
Mountain = USTimeZone (-7, "Mountain", "MST", "MDT")
Pacific = USTimeZone (-8, "Pacific", "PST", "PDT")

R SR AL 10010 ¢ 20 20 TAAERAEFIAAY DSTHHL A |2l IR W8 b 101 L
PRI, I AHEHX (UTC -0500), €HY EDT M= {015 “ANEMK 1:59 (BST) ZJ5-4ahFFth, I
{ET— A5 —REIK 1:59 (EDT) 2 JF— /At

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

2 DST FFGmt (Bi7start” 47) , ZASHbis4p AN 1:59 B3] 3:00, ER A 2:MM 1B EELEIR— R 2% A 52 X,
A HAE DST FF4ETE—K astimezone (Eastern) ALy 4 hour == 2 JILEHR. fild, FE 2016 4£5&
Ze A 1] HRE R, RAITASH):

>>> from datetime import datetime, timezone
>>> from tzinfo_examples import HOUR, Eastern
>>> u0 = datetime (2016, 3, 13, 5, tzinfo=timezone.utc)
>>> for i in range (4):
u = u0 + i*HOUR
t = u.astimezone (Eastern)
print (u.time (), 'UTC ="', t.time(), t.tzname())

05:00:00 UTC = 00:00:00 EST
06:00:00 UTC = 01:00:00 EST
07:00:00 UTC = 03:00:00 EDT
08:00:00 UTC = 04:00:00 EDT

2 DST 455} (W7end” 17), A EOMSRERTRAE AR : AU EL A — A/ N2 AR T REBCA B LR =S
IS ) B S — /o B RATE SR AR 1] 227 24 R AW )1 00 S:MM UTC B[] . At g A 1:59
(R Am) TR 1:00 (bRAERS) o B MM B AN R AT B LY . i ast imezone () il
FEWGAAHAREY UTC /1N IR 2 AR [ A A N SR ASAT AR i I B )4 o FEIXASJL SEARTRIN (R 7 081 o
30 S:MM Hil 6:MM 1) UTC IS B £ e o A6 S AR 0 8] IR AR BT 21 MM, HFT— N e & Fo 1d
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JEMEBCR O T 5 — MR SR 1o B0, e 2016 AERKRI B L AR, FA1/54:

>>> u0 = datetime (2016, 11, 6, 4, tzinfo=timezone.utc)
>>> for i in range(4):
u = ul0 + i*HOUR
t = u.astimezone (Eastern)
print (u.time (), 'UTC =', t.time(), t.tzname(), t.fold)

04:00:00 UTC
05:00:00 UTC
06:00:00 UTC
07:00:00 UTC

00:00:00 EDT
01:00:00 EDT
01:00:00 EST
02:00:00 EST

o = O O

AR datet ime SEBIGEIE fold JEYEERMPAR S, EAHE B RSB H4E .

R AR ST AL S I TR 5 X M 4 o1 o JRMERY T, B BTTR Bk i £ 2 10 Fo TR
i £ fmezone SE LML EZA 2 info T (BIAILZER BST (B2 -5 ), RFR
EDT ([ 2L -4 /N B2 AR AT XA «

S

zoneinfo
datetime LA — NEARcimezone 2K (MR E S UTC M & & B 2) &
Htimezone.utc @t (UTC B XSLH) .

zoneinfo A Python ik | IANA vt R 404 % (H45FRA Olson ¥t ), A E .

TANA s} [X B %
I KR B GRS FRA tz, tzdata 8§, zoneinfo) 4 & K AC RS RN H >k ER BRI 28 R PR M 5
(A AR LR 8] P 7 SE A L o B 2 e SR AT ST DA SO A5 I3 S ARG IS IR AL . UTC 2E{E A A B R 1)
Bk,

8.1.9 timezone W&

timezone Figtzinfo T, BEMEEANLHIERR T —APAS UTC {11 i 2250 R IX,

AN AT T AR LR Rt S B DAF L, 3% SE S E— AR BN [R) H & AR 22, 802
TE D7 5% B R e ) A 7 Ak oA 3

class datetime.timezone (offset, name=None)

offset ZELWLMEE E R —Ntimedelta X5, RINAKHBSEE UTC HIHf2E. B0 5™k KL T
—timedelta (hours=24) fll timedelta (hours=24) Z[8], HNL&5| )k valueError,

name SRR WIRSEE WAL —F47H, BRI Edatet ime. t zname () J7 kIR o]
{H.

Added in version 3.2.
e 3.7 AR B AR T UTC I 22 FEBR o — 0o
timezone.utcoffset (dr)
MR [E] 2 ¢ ime zone SEBIRHERE T 4 i FA 1] 5 -
dt ZHRWANE . RITER—Atimedelta SEBI, HAESETAMIHS UTC Z [ 2.
15 3.7 A K AR AR UTC I ZEATRRR ) — AR 7 BB

timezone.tzname (dt)

AR [0 £ ime zone SEBIRAA I i E Y [ S {H
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AR e &S P AL name, W) tzname (dt) PR [l Z FRFIRYE o £ £set (E AT ALMIZE . 2
F offset 5 timedelta (0), NIZFA “UTC?, HNHFLFER UTC+HH : MM, H 1 + 4 offset [IE
MEFS, HH Fl MM 43 5°h5E7~ of fset .hours fll of fset .minutes B EHS .

TE 3.6 RA K EAFTW: B offset=timedelta (0) W AY 4 FRBLAE & & B Ay "UTC', A2
'UTC+00:00",

timezone.dst (df)
BZiR W None,
timezone.fromutc (dt)
IRME dt + offset, dt ZEIH— AR datet ime L6, HA tzinfo {Hik A self,
KR
timezone.ute
UTC X, timezone (timedelta (0)).,

8.1.10 strftime () 0 strptime () BI1TH

date, datetime fltime X HER L strftime (format) J5yk, W] A1 H —A 2 Xk F 47 i ds
il A 2R I [A] A R

M, datetime.strptime () L ARYEFRAR H WIFN S ] A9 245 5 RAH B 19 g =X 7 455 B ok 1 2 —
Adatetime X4,

THEBEM T strftime () Hstrptime () WEHERLEK:

strftime strptime
i MR E IRE AF T R AR AR T 4 B AS ) dat et ime X5
HEERB LRI K
HE date; datetime; time datetime
A strftime (format) strptime (date_string, format)

strftime () Fl strptime () X5

BT U T AR A H BT A 2CACAD:

>>> datetime.strptime('31/01/22 23:59:59.999999"',
'8d/%m/%y %H:%$M:%S. 79
datetime.datetime (2022, 1, 31, 23, 59, 59, 999999)
>>> _.strftime (' b %Y, %I:%5M3p')

'Mon 31 Jan 2022, 11:59PM'

PATRSIRE R T 1989 B C ARifE P 2R i s AU, ENTET A RIE C SSBU IR A ¥ & B3 Al
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ik Y- R #it
Sa L TAEH 4SS - )]
Sun, Mon, ..., Sat
(en_US);
So, Mo, ..., Sa (de_DE)
%A fﬂﬂtﬂ’ﬂ AW (D
R Sunday, Monday, ...,
Saturday (en_US);
Sonntag, Montag, ...,
Samstag (de_DE)
W M+L%ﬁﬁ%m1¢ 0,1,..6
H, HioRmEHH,
6 KBS,
%d #EJE, PAHEEfHEE 01,02, .., 31 ©)
NI A By — K.
$b Lt A4S o )]
Jan, Feb, ..., Dec (en_US);
Jan, Feb, ..., Dez (de_DE)
SB AAry Ay 44 . (H
January, February, ...,
December (en_US);
Januar, Februar, ...,
Dezember (de_DE)
S$m #*EE, PAE3EHIEE 01,02, ..,12 ©))
NI H
sy #EJE, PATEEfEER 00,01, ..., 99 )
N, NS .
$Y + R B E A 4 0001, 0002, ..., 2013, (2)
HIAEA 2014, ..., 9998, 9999
%H PARNE JE T aEflZ® 00,01, ..., 23 ©
TR/ (24 /L] o
51 AN JE Y T aEdl 2% 01,02, ..., 12 )
IRE/INE (12 7Nt o
%P AHALH) AM B PM . (D, 3)
AM, PM (en_US);
am, pm (de_DE)
$M wWEE, HsEdEE 00,01, ..,59 ©
ANIOEIE
%S #FJE, PAT#EfEE 00,01, ...,59 4, 9)
INEIED o
St THEMEH—A> 1+ 3EH %L, 000000, 000001, ®)
EIHFEH] 6 i/, 999999
%z UTC s & &, M (&), +0000, -0400, (6)
' N +HHMM[SS[. +1030, +063415, -
fEEEEE]] (WR B 030712.345216
TGSl 5
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NT IR, BAFET C89 FRHEARTT A HAMb— e /R fF . IXLESHHAS YT 18O 8601 H .

£ &E ANl %
& iE
$G A TAL 1SO 8601 4E 45y, FmAu & R4y ISO B4 (5v) 0001, 0002, ..., 2013, 2014, ..., (8)
HIAEA o 9998, 9999
su  PAT#FHIECRE R ISO 8601 My H =, 1 3R 1,2,..,7
Hi—.
sV PATEERI SR R 1SO 8601 £, PAEMI—E RN Er) 01,02, ..., 53 (8),
B—K. H01 FAEE A4 HHEW. )
$:z *HH:MM[:SS[.ffffff]] B UTC (it (WRg (=), +00:00, -04:00, +10:30, (6)
TRT BT 2 ) 28 245 R ) +06:34:15, -03:07:12.345216

KRS T REAN RAEITA & LA Sstritime () Jr¥ERLE MM . 1SO 8601 4453 F1 ISO 8601 B HIHE/~4F
HARE S _EHPFE G RN T SR BN B strptime () BHEAATEE A B L 1SO 8601 f
INFRG| kK ValueError,

Xt s A SIS AR SR FEA -5 EAT P25, B Python BEf I FIE- -5 119 C AR strftime () BREL,
A5 I 225 e AR A WL . A F/VREF 6 Br SR i se B U 4R, 520 stritime (3) SCR.
AR B AEAL B SRS R B AT 7 T A 2257

Added in version 3.6: ¥4I T %G, su Fl &V,
Added in version 3.12: 31T $: z,

BARAET
BRI S, d.strftime (fmt) BT time B time.strftime (fmt, d.timetuple ()) {HEFHIE
T MEE Tt imetuple () ik,

SfTdatetime.strptime () KHE, BRIAMEHN 1900-01-01T00:00:00.000: {BAi] R FEKG 45 ER
F 5 F S 0 FR 4 A BRI (B H

{#iff] datetime.strptime (date_string, format) ZHT:

[datetime (* (time.strptime (date_string, format) [0:6])) ]

B A% S AL B R DU AT A BT IX 2R B, BAIFE datetime.strptime H14Z2 X FHHA P time.
strptime I E#.

¥ time xbge, 4F. H. HERSUUE AN, BFOA time XARBCAXLAE. WRENIVBIEEA, W)
SRR 1900 T 1 H R4 h 1.

XfFdate M, B, . DAEE BRI AR, FoYdate MREA XL, WRETUIBHE,
TUERFS B 0,

AR RN R, X T E 24 1 X B A AP 4 I Jo A /8 1Y Unicode R 67 (1A% 202 45 B (1 AR 3R 05 =t B
T AR5 FERETG FXFERRS AL A B eob F R4 i, e A& I strftime WA FES|
K UnicodeError B Hik [ — S F4FE
R
(1) B iZeds 2 T 24 /08 5 X3, I DALE B i Hh (LI I 4 AP 20 25 . By il e A 284k (3
f”month/day/year” F1”day/month/year”) , I % HiA v] fE5dF ASCI F4F.

44 N\ datetime.strptime ('Feb 29", '$b sd') FSEGEEE, FH 1900 A2HEE.
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(2) strptime () JIIERERSIRATEEAS (1, 99991 YEIH 41y, H < 1000 Y4 b AU FIH T 4 (407 58
.

TE 3.2 UAS KA AR FEZ I RAF, strftime () JrEHBRHT >= 1900 407
TE 33 MUAS A A AR E: FE 3.2 Wiwrh, strftime () JriE HBRAT >= 1000 9447
(3) M 5strptime () FiE—EMEHE, WHREH ST F8RFFRMEITE, W sp F5R5F H S5k B .
4) Htime BHAFMZ, datetime BIHURZREFEFD.
(5) YYstrptime () FE—EMEHAE, £ IR TEZ—EN M0 RSN EETT. $£ 20 C FrifE
R AR ER PR ((HEAFE datetime X4 hscBl, FHILERETTH).
(6) TR E, Sz, %:2 F 2 AN SWE R 2S FAFER .
K F— AN AN S0 5
%z
utcoffset () WL tHEMM[SS [ ££££££] ) X FA e, Hib va 241 UTC iR
INEFE A 2 (7RIS AR ER . MM O ZE S UTC P 2ZEA043 30010 2 ( B0RS F4FHR . Sss R4 UTC
i 22 RDS A0 1 2 LB FAF 8, T E£££££ ML H UTC 221 0B 10 6 (150 P45 ER .
W2 M BB EEEEEE FROIFHAME , T 24 22 BB Bhist £E£E£E T SS TR
W&, 26603k P5, WM utcoffset () RH] timedelta (hours=-3, minutes=-30), N %z &
BN FLFER 1 -0330",
TE 3.7 A B AEAR B UTC B 25 T FR il A — 380 B E
TE 3.7 A K AT Mujstrptime () JrERMAE sz FERAFH, UTC Z{E 0] AFER). 4 FlAb 2 [a]
fEHE S1ENBRAF. B, "+01:00:00" PRI —/NETRYZEME. BLAbh, $R4E 2 g4 T
'+00:00"',
%$:z
TR5 sz M, (BXER, SRR 85 550 .
$Z
fEstritime () W, QNS tzname () iR[E] None W] %z S4Bk — AN FRF 8 AEHADEOLT
SZ SFCIZIRIEIE, B — AR .
strptime () {UEZFFEM 2 {H:
L. REIHLER A IR B AT PAE time . tzname HHRATA{E
2. fESRASIIE UTC I GMT
SRR SEAE H AR AT (R JST, UTC Fil GMT, {HA[REEA EST. E¥8|% ValueError %
VW GOLE
AE 3.2 AN KA AR HE: MR sz FERFF A st rptime () RN, BrEE— AR datet ime X5 .
ZER) tzinfo Bk N— At imezone 5L,
(7) M 5strptime () FE—RMEHN, U sw N T E 7 EDUER B HEG (5Y) FiTE.
(®) KT sU Al sw, sVAUHTAEstrptime () MR8 E T EIEA ISO £y (56) itE. if
T %G A Y AT H IR,

9) BYstrptime () FFE—EMHAK, BSHZERL od, om, $H, $I, M, $S, %75, U, W sV Jri2n]
Y. A& sy WIESRA ISR,
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&x
8.2 zoneinfo --- IANA B X ¥

Added in version 3.9.
Jf%1g: Lib/zoneinfo

zoneinfo BIGARYE PEP 615 i JFUUGALTE UL BRI T — A~ HL AR A I X ST B R SO IANA I KB . 78
BOATEOLR , zoneinfo KAERRERYIGOLT (M R GERYIN XK AR ARG KB AT, 2R R R

1] PyPI 4241 tzdata 55— .,
Z Y

=

Bit: datetime

Pefltc ime Mdatetime KA, ZoneTnfo FEPHRIT A ELAX AL
{4 tzdata

i CPython 2.0 FF & & e3P A i PyPT 424 Hsf DA 56— 7 £

w7 JA 1% 9F Emscripten, I WASI.

I 1 B fF WebAssembly F wasm32-emscripten fll wasm32-wasi b RNIE 8 KA fl. S
5] WebAssembly F & Tﬁﬂﬁ?]‘% o

8.2.1 {#H ZonelInfo

ZonelInfojgdatetime.tzinfo R ELMEMRLH, HEREE I ES, datetime. replace Jjik
widatetime.astimezone 5 tzinfo @ 7 KEL:

>>> from zoneinfo import Zonelnfo
>>> from datetime import datetime, timedelta

>>> dt = datetime (2020, 10, 31, 12, tzinfo=ZonelInfo ("America/Los_Angeles"))
>>> print (dt)
2020-10-31 12:00:00-07:00

>>> dt.tzname ()
'PDT'

PARETy SRR 1) H YT RIS G T e H Iz 5 nTAE Todg it — 2 T R O Ab B & I e fhe:

>>> dt_add = dt + timedelta (days=1)

>>> print (dt_add)
2020-11-01 12:00:00-08:00

>>> dt_add.tzname ()
'PST'

XS XIS HFTE PEP 495 W5 AR fold, 1] AN 5] LAY I 225540 b ({91 40154 IR B A o IR A 2
#e), 2 £o1d=0 MF M EEAR ZATHIMZE, T2 fold=1 MG FAR 2 5 B2, Bl
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>>> 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

YIHATHR A 5 — I X, fold Rfwiisd B IR A

>>> 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 ¥iEiE

zoneinfo WIHUN E LR AL KBHE, 11275 T BB AU OL T M ZR G0 i DI 22 s ) PyPI L35 — (o
tzdata BRI XAEE . FEE RS, F5l2 Windows RGEWMAFELEN, FF%A AT H Y IANA $edliE, st
T ELRUERIUR X A5 BT B EM I H , HEFENXT tzdata PR . A0SR RGEHR A tzdata 3R AT,
W B Xt ZoneInfo MIH ARG & ZoneInfoNot FoundError,

EEIEH
M zoneInto (key) B, JCHIRH B LfE T20ATH FHE 0 F % FIUAILAL key HYSCPE, ot
W21 tedata G SR ERL. IEFT T =iy SR B

1 BN T2PA T RIS AR T o TR

2. TZPATH A It % v 4TS .

3. FEEATHY, BRRAETEH reset_tzpath () BRI,

wEREE

BRI 72 PATH FLFG—SEIf RO PR Y 3E P P& (B (Windows BRAM, % RGLIECA N KB “H 17 (18 ).
£ POSIX RGEHT, N4 A& FIAIEAD i Python [ K 5 H1TE RGeS KRR 2 A0, BATT vl DA 45
SE SN TZPATH (80 B LR 2l B8 AT ——with-tzpath) RUSEINMN X AR, 2%k
[ 22—~ os . pathsep 7 BRI FAFER

FEMAEVE L, BEESfEsysconfig. get_config_var () DA TZPATH AR,
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IRECE

Vst rzrATH i (FESF AN SR G S H reset_tzpath () i), zoneinfo FRHURE PRI AE &
PYTHONTZPATH, WIRASBAFAEN &5 E B RERL.

PYTHONTZPATH

Xig—"Phos. pathsep MFAFE, Ho & B0 B KB REE. BU0 40 3k
AIXTEEARLH N . #E PYTHONT ZPATH 5 2 FIAHXT B AR A R AR S0, (B E HADAE 300 T 24 38 1 AT
EARBT AT R SE IR & XY s CPython $i5| % TnvalidTzPathWarning, THARSZIIR] B L2
R ER A B2 T | K

T EIE R G 2 RS eI tzdata B, 1B PYTHONTZPATH="",

BITHEE

TZ BREE WA EB T reset_tzpath () RECKRECE . W5 AR AILENE, ANl 7ERs E060 45
ERTX A (SE T8 U5 R G IX) R R b (0 e 2 A PR

8.2.3 ZoneInfo 3

class zoneinfo.ZoneInfo (key)

—MNHAKWdatetime. tzinfo T2, AR DHFAFFE key g E W IANA B X, X 544 1%
AU A R R [ ] AT AR IR B BT G (HE S — MoK, X ) key (il i) ZoneInfo.
clear_cache () BEIFRAFIEL, XTPAT WIS 802 EE:

a = Zonelnfo (key)
b = ZonelInfo (key)
assert a is b

key IR ITHIM IR E L POSIX BARHTEA, b b— Rty . Rt A T R & Eskny
R 38473 & ValueError,

MR ERBNICE key B0, MRS S| K ZoneInfoNot FoundError,
ZoneInfo HHAWMHAIIER:

classmethod ZoneInfo.from_file (fobj, /, key=None)

TR A AT ER A SO g (BA0—A A —ERIBLF TIT I SR @ — A0, Bytes IO X4:)
i ZoneInfo MR . AFT LG, HWHEMSREZSWE IR,

key BB ER X ZFRME __str_ () Al _repr_ () i,
F AR i g B B X AN TR BT (B W pickling)

classmethod ZoneInfo.no_cache (key)

— A SR ISR FATR R U AR . B TR, (B YR SR B — AV 4. i
AEHEAT IR BRI EROAE (B T AR SR B BAT S R G A AR SR B 2R 8

B 5 B e AP U 2o I P 9 AR

,J\%: (o JH AR T DA DA NS Oy 3 H SIS TR0 R 3, SR TE A A VR 75 K IS
AHHE,

AT PARE AR )25 3
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classmethod ZoneInfo.clear_cache (*, only_keys=None)
—AHHE ZoneInfo K MG E. WERAMEASE, WA S 5T RO
M i AR R 8] — A 5L 11
WA —NEAFR T ERRRAEL only_keys JEZ, WP R AIRENBESBEMEHT IR £45
only_keys {HYEGELFH A E B 1 20

Bl SR MR BT RE S LA AR 7 USR] ZoneInfo B W XS RIS X
SRR PRSI R AT B = A IR S . AR U TERE A LN A AT A E

BMEHA—AE M
ZonelInfo.key

A —A R Wanribute, BIRIMEHHERRE key WME, RN A—1 TANA B} EHE 2 1 2 8
(4 America/New_York, Europe/Paris B{ Asia/Tokyo).

XFAIEE key S MR T MG X, %@ IEFCN None.

Pl USR5 BB R A e A e — A U T A0, (EUR X SR A A AU K X
{14 = B T N — 2 T ) P 0 26 . CLDR (Unicode 1 A X80 776 12 ) 2 ZRA9 350 H AT 9l SR AR di
SORRPRIRCE A 1 P AR AT R

FHBRR

BFEZoneInfo MR WM st r BB B FAFERFRBINS MM ZoneInfo. key @I (S WikJEME RS+
M AR )

>>> zone = ZonelInfo("Pacific/Kwajalein")
>>> str (zone)
'Pacific/Kwajalein'

>>> dt = datetime (2020, 4, 1, 3, 15, tzinfo=zone)
>>> f"/dt.isoformat () [/{dt.tzinfo /"
'2020-04-01T03:15:00+12:00 [Pacific/Kwajalein]'

X ET SFMAGE key BB ISR, str KRN repr (). ZoneInfo B repr j&hHIk
FE SCHH HA—E KAEARF AR AR R E , (HERIEA 2R — AR ZoneInfo .

HEFIIE

zoneInfo XfRMFHMLZETHE, MARTILITA S ELE, HHET XHER ZoneInfo X4
(RIERH55E T key [HRIXTR) AREWEETF.
ZoneInfo SAFIAT AT E R HE 7 =X
I. ZoneInfo (key): UM LM MRS, 2MFHIFAL/ ZoneTnco XH4, MU FHIMLIT,
FOF A R Ll ] A, PRI HU e AT S H A R i K 5 22 /X 5. flan, i
europe_berlin_pkl B—MIEET Zonelnfo ("Europe/Berlin") WA FEEIN T4,
PRAT PATIU H BLA R AT A
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>>> a
>>> b

ZoneInfo ("Europe/Berlin")
pickle.loads (europe_berlin_pkl)
>>> a is b

True

ZoneInfo.no_cache (key): il i S8t AT IE RSN E RS, ZoneInfo XJR WA T H#IFIML,
B2 KAy, SOF P #E 2 i S RAF M 1 #8 . QISR europe_berlin_pkl_nc @&
& HT ZoneInfo.no_cache ("Europe/Berlin") &SRS, /R0 DATREH L BE LA
THIAT R

>>> a = ZonelInfo ("Europe/Berlin")

>>> b = pickle.loads (europe_berlin_pkl_nc)
>>> a is b

False

ZoneInfo.from_file(fobj, /, key=None): Mifid /W ERT, zoneInfo ¥R SHEEENS
SRS . WRRA R PRRE SN SR zoneInfo, MEEAABATEE A S AE H @ U7
SIME R BOEETHRITIME, B S R N AT R TSI .

RTINS BT S I X i A E e S A S AU P T, SRR AR R A A S 7 91 A BRSS9
AR AR B 5 A 72 X IR TR LEH AT A ) I XS BOAS B PR P 24 AR BB 7B ZoneInfo
I AN S PRAESER A — .

8.2.4 FHLk

zoneinfo.available_timezones ()

BRI 55 T TANA i PR IR X f A A AT i) (07 05 0 44 OB ) SR o B UK T i R KK
IR BT

DU BR B AL FE HLVE B X A BRI A 3G “Rrk” B IX AT posix/ fl right/ H 3T B X 8§
posixrules BIX.,

el BERREAT RESFT IR BRI SCHR, PR 5 I XA BN SO @ 1 A RO X i D7 5002
BEHOUT K ALER AT

i XEEEFF AP RIS ATF G A 75 XTI TR, B AR P R 24 66 1] CLDR
(Unicode il Jfl X SR A7 i ) 2 ZERPRIBCE N I P BB 74583 . Bl Z i ZoneInfo. key W
ZNEaTLER

zoneinfo.reset_tzpath (fo=None)

BB R I X8R IR (TZPATH) . YR SEOH IR, TZPATH £ N BAE .

P reset_tzpath A fizoneInfo AEHRAL, HIMAERERG I T E ZoneInfo #
T IR R HSE B TZPATH.

Lo W BUAR TR 05 Pat hLike HURMsequence ST RHER . & MLAARLM L. 1
RIrE AW RN B AR NG5 K valueError,
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8.25 2F%TE

zoneinfo.TZPATH

— /NN XIS R AR L) -- il #E M) ZoneInfo B, ##45 TZPATH A& H T
EI, IR B RS — A Sk

TZPATH W DA & 4N A%, AAEEMHXEE, LT & Wb &/ .

zoneinfo.TZPATH Jf 4 [1] 1) X 5 7] REFf 35 Xt reset_tzpath () BT SCAS, B 2 5
zoneinfo.TZPATH M ANZM zoneinfo F A TZPATH B2 ¥ zoneinfo.TZPATH W{HZLA — K

WA

A RIEN KRN EZER, WS 52498k,

8.26 RE5ESE

exception zoneinfo.ZoneInfoNotFoundError
B—A>zZoneInfo MR TAERG AT ER BN RMING | K. RXigKeyError B—AF
%,

exception zoneinfo.InvalidTZPathWarning

24 PYTHONTZPATH A& Rt S (¥ U R, B an—AHXT AR 5| % o

8.3 calendar --- General calendar-related functions

PCS:  Lib/calendar.py

DA EEHLE JR AT PAS 1% Unix cal ARFER H Iy, B34t TIHE 5 H PDIA w5 A ek k. BOAT O
T, XEEH BRI —EN RS- K, EMREN—RNEE—RK GX2RMNEE) . nf Al
Msetfirstweekday () FERE —AE—RAEPK 6) S5 HEAE K. RS BCEECE
SR E H. HEMXIEES W dat et ime Flt ime fHL,
FEIX A e S pRECRN SR BT — AN BRARR H Dy 1 ad B RAR A7 TRy AT AT . X
5 Dershowitz ] Reingold By “JyEiHE” WA TR EAS H Jproleptic Gregorian” JJ7 ) & X AHAF. 0 17
BUAFAoy ¥ B 1SO 8601 ARifEffRE: 0 4FF5ATCHI 1 4F, -1 4EFR A TCHT 2 4F, KU
class calendar.Calendar (firstweekday=0)
QE—Acalendar W4, firstweekday y&— A E T EYH—REE. MonDAY 20 (BRIAMH),
SUNDAY & 6,
Calendar WML T —200] I TX H i BRI TS XA I HES B T vk o XA RA B A PATAEAT A% X
A (B €211 8 B VA RS’ <9 A

Calendar S FHI Ik

iterweekdays ()
RE RS, BRSNS RN EME. SRS MBS firstweekday J&
PERIE—EL

itermonthdates (year, month)

N year A month ] (1-12) 1& [l —A kA g X AIEAERIE Y H A I (i datetime.
date M), HIE TAAKLEMNTAMsERE— R H .
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itermonthdays (year, month)
N vear 4E month iR [E|—/~5itermonthdates () UM ENREE, A2 datetime. date
JEFEAI RS AR B A — KA H B T4 H 1 HE R RE. MTAELHMHY, &
0,
itermonthdays2 (year, month)
N year 4 month H ik [Bl—A~Yitermonthdates () ZUMIERLY, (HARSZdatetime. date
TR BRG] RS PR — e i H AR AR B L EceF 4 oo .
itermonthdays3 (year, month)

N year 4 month F ik [Bl—A~5itermonthdates () ZUMEALY, (HEARSZdatetime. date
TEE BRI . AR ITE A L BT,

Added in version 3.7.

itermonthdays4 (year, month)

K vear 4E month iR [E|l—/~5itermonthdates () Z{URENR LY, HEASZdatetime. date
TGRS . ERESITTE N —DHE. . HARERELA BT AR e .

Added in version 3.7.

monthdatescalendar (year, month)

1R [5] year 4F- month H (¥ LS. FNFEF A JEZ -t datetime. date XA
ViIE3

monthdays2calendar (year, month)

iR ] year 4F month FI LIS . 52 rh i — A E2 L4 H BN B LI B 48
TS .

monthdayscalendar (year, month)
R[] year - month H W L KIMF) 2% . B ER—A T2 LA~ H B 5% .

yeardatescalendar (year, width=3)

R 8]0 DA R AS A IR 48 4R A I BE . R IBIE 2 — A3k, 5132 A M dEsmiT. & —
THETHZE widh ™H GRIAH 3. BMAEET 48 6 F, MEESE 1-7 K. &F—RKfl
M datetime.date X%,

yeardays2calendar (year, width=3)

A [ m] A AASE ALY 18 72 4 H 8 (S yeardatescalendar () KB, JHFIRMITERE H
ZFon H ey Ao B Le Ry 4lUiing e . AEX AR H 128 0.

yeardayscalendar (year, width=3)

AR [al ] AR AAE AL G 18 72 47 H 98I (S veardatescalendar () KB, FFIRMITREE
7~ HRRCT . AEXA A H 12 0,

class calendar.TextCalendar (firstweekday=0)
] A AN A Al AR H g
TextCalendar S AT iE:

formatmonth (theyear, themonth, w=0, [=0)
R FEE A2 A B Ron A . w o HIBIM5E iz, HIZEPETEl. [f5E TR S22
[ FATRE . IR ETH H DI TS S set firstweekday () F4E MRS — K2
—R,

prmonth (theyear, themonth, w=0, [=0)

WH formatmonth () Jy¥EHFT IR EIE H i .
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formatyear (theyear, w=2, =1, c=6, m=3)

R E I 2 AT AR ORI m SRy . RS w. DAL e 73 l3oRs HIB S, AR T,
A5 H Z BBk I fE . R T A s sl set firstweekday () JTikAGE HIEE B —
KAeWh—K o AT VA AR P ) fo SR ) AR 2 TR — AR T BT P 5

pryear (theyear, w=2, =1, c=6, m=3)
P formatyear () JFIEFHATEIR B4 .
class calendar.HTMLCalendar (firstweekday=0)
AT DA X AN AR 8 HTML H g .
HTMLCalendar S AR H¥E:

formatmonth (theyear, themonth, withyear=True)

iR Bl —A HIML AR 38 EF H W H J1 . withyear JE, WAFRF &R L, HMHRER
Aty

formatyear (theyear, width=3)
3R [ HTML FR8AE R4 EAEO 0 H T . width (BRACH 3) I FHLE 4715 m A O msoE.
formatyearpage (theyear, width=3, css=calendar.css’, encoding=None)
R —AN5E#E R HTML GRS 8 4E A0 W B 1o width™(3RaKH 3) A TREF—AT 2709 A In
Be. *oss HESHEXENLTF . WRAERAEMZSHERE, WTRAMEfHNone o encoding Mt it
TSR CRRIAH R R BRI TD) .
formatmonthname (theyear, themonth, withyear=True)

P A0y FRA HTML FEASFTRITERGR B . AR withyear “Jy BB WAy R B FEAEA T, 50

e A A 45
HTMLCalendar HLANJENE, VXA PAEE BN A VA H Pk,
cssclasses
— XS R B — 2 BRI CSS class 5113, BRIATIZR N
[cssclasses = ["mon", "tue", "wed", "thu", "fri", "sat", "sun"] ]

A PAREE R IA L E AR

[cssclasses = ["mon text-bold", "tue", "wed", "thu", "fri", "sat", "sun red"] ]

TEERER R, JIRIRKELICN 7.
cssclass_noday
TAEHE CSS HKAE LA HETF A KL
Added in version 3.7.
cssclasses_weekday_ head
T FRA T i AR H 44 FRiY CSS 26413 BAME S cssclasses M.
Added in version 3.7.
cssclass_month_head
A3k CSS 2K (i formatmonthname () i) BRAAEN "month" .
Added in version 3.7.
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cssclass_month
HAHIH Y CSS 26 (i formatmonth () ffiff). BRAMEAN "month"
Added in version 3.7.

cssclass_year
FLAERYAE Y CSS 26 (H formatyear () {#iH). BRIMEHN "year" .
Added in version 3.7.

cssclass_year_head
TR - K CSS 2 (Hh formatyear () ). BIMEN "year™ .
Added in version 3.7.

i SRR, RUE By 44 ORI B BERY (M1: cssclass_month cssclass_noday),
HFRATTAT A SRR R R 2 A Je R e T, Bl

["textfbold text—-red"

T — AN H % X HTMLCalendar 7R

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)

A PAIX AN Text Calendar WFIRMIMEEHE A— B S KIS FRH-RHR B 48 @18 5 X rg 3 43
EAFR.

class calendar.LocaleHTMLCalendar (firstweekday=0, locale=None)

A PAFIX AN HTMLCalendar MR I A— D E KA FRIFRRR I8 58 0 5 XK 89 H 41
EIATR.

i XSRS formatweekday ) fll formatmonthname () JFESIER ¥ LC_TIME {E5[X
TR MO ZR W locale. PR Y HIE & K@ R IR E, TIAENIAZ Qﬂ‘ﬁl‘ Srac i

XGRS a7 B SCA H Pt TR SRR
calendar.setfirstweekday (weekday)

WEE NS (0 FrEM—, 6 BREMRK) . #4t TMONDAY, TUESDAY., WEDNESDAY
THURSDAY, FRIDAY, SATURDAY%ﬂSUNDAYIM\%ﬂgﬁﬂzjjﬁ@ Bhn, HEEE R — Rk R
K

import calendar
calendar.setfirstweekday (calendar.SUNDAY)

calendar. firstweekday ()
IR )4 Fi A B A 2B — R e
calendar.isleap (year)

TR year ZEENRE True, T[HRE[False,
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calendar.leapdays (y/, y2)
ifililfﬁilil vl 2 y2 (AMudE y2) ZRIMEAFERAEL, Hb vl 7 y2 24E 0

PRI T % f@jﬁéﬂ%ﬂéﬁ(aﬁlﬂiﬁﬂﬁ
calendar .weekday (year, month, day)
BERAE (1970 ), HA (1-12), R (1-31) Z2EHUL (0 ZEM—).
calendar.weekheader (n)
Rl — g B L4 S 4003k n $8E BRI LGS 57982 .
calendar .monthrange (year, month)
REFEE F I ITRE A s — K2 RIS H B REL.

calendar .monthcalendar (year, month)

BREFAR—NH W HWH R BT AER R WHMGINIH FRERR. BENE—IFE, BRIE
ffifl set firstweekday () AN E .

calendar.prmonth (theyear themonth, w=0, [=0)

FTEI month () R R—H i H T
calendar .month (theyear, themonth, w=0, [=0)

ffifl TextCalendar &) formatmonth () R ZFTFAFERIE A0 H
calendar.preal (year, w=0, I=0, c=6, m=3)

Bl calendar () REWEEERHF .
calendar.calendar (year, w=2, [=1, c=6, m=3)

il Text Calendar i) formatyear () IRE—NEEER 3 5 HF.
calendar.timegm (fuple)

—NAH AR H RS, B2 AR A B € ime BEH K gmt ime () BRI 8] 3% 1]
AHRY. Y Unix BEJEE, fBRE 1970 4EFFIRTTEL, POSIX 4fih. Sibs b, time.gmtime () Fltimegm ()
S A B

calendar BT H DA 4R &
calendar.day_name
TE 24 il 5 P 20m BILR 8 .
calendar.day_abbr
TE2 T 5 A T 3om B LA 58l
calendar .MONDAY
calendar.TUESDAY
calendar .WEDNESDAY
calendar .THURSDAY
calendar.FRIDAY
calendar.SATURDAY
calendar.SUNDAY
SN H PS5 314, o MONDAY /& O T SUNDAY & 6.
Added in version 3.12.
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class calendar.Day
BN — KoE SO BRI BIAEE . IZAEE RU AMONDAY % SUNDAY [ JE Gt B AL AE
FE
Added in version 3.12.

calendar .month_name
M HIE F I T R — T A . XEm— A58 1 EESRe, FroAemiEl 13 B
month_name[0] %%?fﬁ“$c

calendar .month_abbr
T FITE F IR T Rom A S8 . XEMm— SR 1@ Eme, FeAerkKiEh 13 B
month_abbr [0] B4 FLFEH.

calendar .JANUARY

calendar .FEBRUARY

calendar .MARCH

calendar.APRIL

calendar .MAY

calendar.JUNE

calendar.JULY

calendar .AUGUST

calendar.SEPTEMBER

calendar.OCTOBER

calendar.NOVEMBER

calendar.DECEMBER
—4Eh&A AU R4, Hh JANUARY 2 1 |if DECEMBER & 12,
Added in version 3.12.

class calendar.Month

A H A SO BB B . 28I A PAJANUARY 2 DECEMBER HYIEA T FIFLER
(b

Added in version 3.12.
calendar BHUE LT AT R
exception calendar.IllegalMonthError (month)
ValueError W12, M4Em I MEE@Em 1-12 568 CRusEnAeE) mylk.
month
TeRke) AT
exception calendar.IllegalWeekdayError (weekday)
ValueError E‘J%%’@a %éﬁﬁ%%zﬁﬁﬁ?ﬂ:ﬁtﬂ 0-6 [ (Z:@Tﬁljlﬁfﬁ) HTJ‘E”Z{O
weekday
TER
S
Eibidatetime
A H AN TR R A5 £ 1 me BT (DA SH BE R T 1 X R B 1

Bt ime
JUEJZ2 B TR 56 R 4
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831 &<THZE

Added in version 2.5.
calendar BEHA] DAE R BIAS A AT HATLASE I A B AHIATED H I
python —-m calendar [-h] [-L LOCALE] [-e ENCODING]| [-t {text,html}]

[-w WIDTH] [-1 LINES] [-s SPACING] [-m MONTHS] [-c CSS]
[year] [month]

fan, FTE] 2000 44 H

$ python -m calendar 2000

2000
January February March
Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su
1 2 1 2 3 4 5 6 1 2 3 4 5
3 4 5 6 7 8 9 7 8 9 10 11 12 13 6 7 8 9 10 11 12
10 11 12 13 14 15 16 14 15 16 17 18 19 20 13 14 15 16 17 18 19
17 18 19 20 21 22 23 21 22 23 24 25 26 27 20 21 22 23 24 25 26
24 25 26 27 28 29 30 28 29 27 28 29 30 31
31
April May June
Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su
1 2 1 2 3 4 5 6 17 1 2 3 4
3 4 5 6 7 8 9 8 9 10 11 12 13 14 5 6 7 8 9 10 11
10 11 12 13 14 15 16 15 16 17 18 19 20 21 12 13 14 15 16 17 18
17 18 19 20 21 22 23 22 23 24 25 26 27 28 19 20 21 22 23 24 25
24 25 26 27 28 29 30 29 30 31 26 27 28 29 30
July August September
Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su
1 2 1 2 3 4 5 6 1 2 3
3 4 5 6 7 8 9 7 8 910 11 12 13 4 5 6 7 8 9 10
10 11 12 13 14 15 16 14 15 16 17 18 19 20 11 12 13 14 15 16 17
17 18 19 20 21 22 23 21 22 23 24 25 26 27 18 19 20 21 22 23 24
24 25 26 27 28 29 30 28 29 30 31 25 26 27 28 29 30
31
October November December
Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su
1 1 2 3 4 5 1 2 3
2 3 4 5 6 7 8 6 7 8 9 10 11 12 4 5 6 7 8 9 10
9 10 11 12 13 14 15 13 14 15 16 17 18 19 11 12 13 14 15 16 17
16 17 18 19 20 21 22 20 21 22 23 24 25 26 18 19 20 21 22 23 24
23 24 25 26 27 28 29 27 28 29 30 25 26 27 28 29 30 31
30 31
A DA SZ DA T 1850 -
—--help, -h

SRR I E SR .
--locale LOCALE, -L LOCALE

JIG3 R I FR e P A 5 Dl BRI DT
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——encoding ENCODING, —e ENCODING
T R gl PRIE T - locale M-—encoding @b .
——type {text,html}, -t {text,html}
R H P PASCAS 80 HTML SO 20T B 31 28 3 o
year
SATEL H IRIAEGY . W25 1 5 9999 2 [RIFHCT . BRI S HI4E(S
month

e year PEATEH IR A Gy. AU 1 3] 12 Z IR0, HARBEHE SRR i . BOAST R4
ERTH P

LAEX LR
——width WIDTH, -w WIDTH
PAZE St 9 B B HIWIA SEE . HBRRFTENEES R e /NT 2 B{ECRF B2 . BRIACH 2.
——lines LINES, -1 LINES
PAZC S A TR N OB R ROAT R HBRF TR AT Bl . /T 1 BB B8 . BRIACH 1o
——spacing SPACING, -s SPACING
IR A Z 2. /N 2 BRI . BAK 6.
——months MONTHS, —m MONTHS
BATITEHR A 8. BOAH 3.
HTML #% X i 3 :
—-—css CSS, —-e¢ CSS

H Dy 2L 1 CSS BE R AR . R B A& A XS T BT 42 i) HTML, 5 — A48 %) HTTP 5
file:/// URL,

8.4 collections --- Container datatypes

PACHS . Lib/collections/__init__.py

ARSI T — 28R ML AR, $20E TR Python BB NE AR dict. List, set Mltuple FFMIE.

namedtuple () —ALJ KEL, AREEITHRWTE, TRIEFEEALHFN.

deque B Fe 25w, 15 append Fil pop FEH: ] i ) 3 FE AR AR bR
ChainMap EUF A2, TR 2 A A
Counter FTF it 8hashable XF 5 1) 7M1

Orderedpict — FHMTE, BEICHER B GEMILEE BT .
defaultdict — FHLETE, @AM PIER T REL SRR AEOAE.

UserDict B TS, i TR
UserList R THIFRNMS, it TR

UserString  EETFRERME, LT FRHTRL
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8.4.1 ChainMap Y&

Added in version 3.3.

ChainMap A5 Z WU IGE I EES)—2 , XREENTHEAT DM — D EOCAE ] . X8 s — S i
HEHE N update () ZPRGZ .

XASRAT A TR B I, I BB -

class collections.ChainMap (*maps)

—~ChainMap FZAFUBEE HADWI A GFE 8, BRI . IR HE
AT maps, —ANZEF WA maps. EHE, FABEEE DA E DY

JRZMSIAF A E— DI H P . RAFIFRZEATFRY, WAL maps JEHEAFHRIE R . A HABRRIRES
WRAMRERGS, HR— MR ARpE, 5, SOMEGR R RS — .
—A~ChainMap @i 5| G HIRIZBGT o B A, AR — NIRRT R T, X 2 B E Cha inMap

XFFTAE N FIITE . FIINEH —A maps J&TE (attribute), — AT EF Y5 (method), —A>
FHCENTE WS JE P (property):
maps
— AT AR LSS 3R . XA R RS — IR R B R 5 — IR R P H A . B Uh
FIFERERES, TRARR B . B i/l & — AL .
new_child (m=None, **kwargs)
BBl ChainMap, HAE—F ;5 FR B 24 w7 SE Bra esT. ansRdE
T m, BB IR S R R s R AR, WaEH -, R
d.new_child () #i%#T ChainMap ({}, *d.maps). WURFEE TEMEBTSE, B2
FOHT TS AL B0 25 it . IL R TR T R SC, B TFEAS SR AT AR b g i S
IR
TE 3.4 WUAS B AR AS S 5N T Al m B
TE 3.10 JUAS K AR AR B 380 T X R B E S E S H
parents
JE MR B — AN ChainMap A5 A W24 B SEBIIBLST, B T8 —1>. IXFE AT ATEIR R HHE

Bk 5 — At 8 35 5 2 WA Enested scopes #REAE A nonlocal 4#a. F Bl
HPAKEE N # RS super () » —> d.parents 5T ChainMap (*d.maps[1:]) »

R, —NChainMap () WYIE AP i WS HE R TA RN A E 11

>>> baseline = {'music': 'bach', 'art': 'rembrandt'}

>>> adjustments = {'art': 'van gogh', 'opera': 'carmen'}
>>> list (ChainMap (adjustments, baseline))

['music', 'art', 'opera']

-

AR 5 I — AN IFRRTRI — 5 et L update () BRI LR :

>>> combined = baseline.copy ()
>>> combined.update (adjustments)
>>> list (combined)

['music', 'art', 'opera']

TE 3.9 A KAAST: a7 X | Fl | = BEAFWI SRR, MU L PEP 584,
W
» MultiContext class 7£ Enthought CodeTools package 7 3 57 5 W5 it 128 70

W
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* Django 1 fl AR 1) Context class ;& H 2 BT 4. B0 A BT SCHERE RS B 4 bE, 25
Fnew _child() Ji¥EMparents BEEIE.

* The Nested Contexts recipe has options to control whether writes and other mutations apply only to the first mapping
or to any mapping in the chain.

o —A> My H iR Chainmap.
ChainMap BIFFI% %

Xt T 2 A SRS A S0
#5448 Python PN lookup £ 51 1

import builtins
pylookup = ChainMap (locals (), globals(), vars(builtins))

PR E R TSR TR AR =, e T ROAE MBI T

import os, argparse
defaults = {'color': 'red', 'user': 'guest'}

parser = argparse.ArgumentParser ()

parser.add_argument ('-u', '—--user')

parser.add_argument ('-c', '——-color')

namespace = parser.parse_args ()

command_line_args = {k: v for k, v in vars(namespace) .items() if v is not None}

combined = ChainMap (command_line_args, os.environ, defaults)
print (combined|['color'])
print (combined['user'])

Ml ChainMap JEIRE BT CHIBIT

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
d[l'x'] =1 # Set value in 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 RAFHHEH AR — WL, {H lookup 2ARRBEAGE. R, R ERESHME, tar AR
AL E AT HRREIE

class DeepChainMap (ChainMap) :
'Variant of ChainMap that allows direct updates to inner scopes'

(B0
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def _ setitem__ (self, key, value):
for mapping in self.maps:
if key in mapping:

mappingl[key] = value
return
self.maps[0] [key] = value

def _ delitem_  (self, key):
for mapping in self.maps:
if key in mapping:
del mapping[key]
return
raise KeyError (key)

>>> d = DeepChainMap ({'zebra': 'black'}, {'elephant': 'blue'}, {'lion': 'yellow'})
>>> d['lion'] = 'orange' # update an existing key two levels down

>>> d['snake'] = 'red' # new keys get added to the topmost dict

>>> del d['elephant'] # remove an existing key one level down

>>> d # display result

DeepChainMap ({'zebra': 'black', 'snake': 'red'}, {}, {'lion': 'orange'})

(% 50

8.4.2 Counter W&

—ATT R TR, AR R AT R k. il

>>> # Tally occurrences of words in a list

>>> cnt = Counter ()

>>> for word in ['red', 'blue', 'red', 'green', 'blue', 'blue']:
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 ( [iterable—or—mapping ] )

Counter gdict 13, MT I8 hashable X5, ER—NZIE, JURIFMHA T IR BN EITH T
WA IR EL. THEOT DARAEATREL, ST i Bl Counter 285 HAE T 1Y) bag 5{

multiset fRAH{ .

B LA A iterable HEICE KA, SUHHE mapping (14 counter) HI#R1k :

>>> ¢ = 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 X RAYHE T FMUT 7, AFAE, WRANR#EATE Counter H, B XRI—> 0 MMAZT]

k% —"~KeyError:
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>>> ¢ = Counter(['eggs', 'ham'])
>>> c['bacon'] # count of a missing element 1s zero
0

BE—NHECN 0 AT EER TR~ IcR. (] del RMERE:

>>> c['sausage'] = 0 # counter entry with a zero count
>>> del c['sausage'] # del actually removes the entry

Added in version 3.1.

TE 3.7 AN K HEASTE: MR dict BT, Counter 4K TiC R ANFHITIGE . Counter i 42 8] HI42F
BEWRRTFR . 455 i A B E BT e O R IR B A e 2B RO P P HEFY , T iR
BIR, WA BEE P HET o

Counter X ZAEXT A FHLAT F ) 775 DAANE S2HF— S8 v
elements ()

Rk, Hh AR BT REIT 82 . JCR S R BUI R 18], 40
RATCRIITERENT —, elements () FRBE.

>>> ¢ = Counter (a=4, b=2, c=0, d=-2) |

>>> sorted(c.elements())
[lal, la', laV, lal, lbl’ lbl}

most_common ( [n ] )

RN, HAP S n AN WA T R S B, e WAL th = B HE T . R n e
W84 None, most_common () FRR G HHY AIA JCR . THEUEASFIYICE T2 8 U DAY

I HEFT -
>>> Counter ('abracadabra') .most__common (3)
[('a', 5), ('b', 2), ('r', 2)]

subtract ( [itemble-or-mapping ] )

WA Tk AR 25 sk 2t £ (3 counter) HIHITE . T dict . update () {22 EM
JERR . AR AT DA O B 15K

>>> ¢ = 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})

Added in version 3.2.
total ()

TR

>>> ¢ = Counter (a=10, b=5, c=0)
>>> c.total ()
15

Added in version 3.10.
WHEFHIVEERT T Counter X%, B THWAIELER X5 FHIAHIF .,
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fromkeys (iterable)
EAEIEEAECounter HSLH.
update ( [iterable-or-mapping] )

b~ 5Tk Rt £ook sk 4Tt £ (8 counter) FHYICE . FMITdict. update () HEZNN L
. o, THRM ZYBR—DITCEFY], AR (key, value) XFHIFS.

TR SRS, THEMBEXRGE WRKEHEMN: ==, 1= <, <=, >, >=, X8RNSR FLER T
ZMEEE NS, Ik Counter (a=1) == Counter (a=1, b=0) ¥R E{H.

e 3.10 HUA K AEASH: S0 T 5 UGBS

TE 3.10 fiuA K AR AR o FEFHSE MRS I, NFEER TR SBRATE T EUE N E .. /L2 Hi, Counter (a=3) Al
Counter (a=3, b=0) &YW KHARIE .

Counter X4 H F 25

c.total () # 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

R T IL ARG Counter WG, AL (FIATEUEYY KT ) counter) . iz F i 1
TR )X B TR BT ROR 9 counter o K2z SR M0 W TR0 s/ IME A B K AR ARSF AL B0z 58
FCR TR RIS S BT VST A AT S 08 A R U N T T 0R

>>> ¢ = Counter (a=3, b=1)
>>> d = Counter (a=1, b=2)

>>> ¢ + d # add two counters together: c[x] + d[x]
Counter({'a': 4, 'b': 3})

>>> ¢ - d # subtract (keeping only positive counts)
Counter ({'a': 2})

>>> ¢ & d # intersection: min(c[x], d[x])
Counter({'a': 1, 'b': 1})

>>> ¢ | d # union: max(c[x], d[x])

Counter({'a': 3, 'b': 2})

>>> ¢ == # equality: c[x] == d[x]

False

>>> ¢ <= d # inclusion: c[x] <= d[x]

False

FRE AN (—TCHRERF) B S TR s

>>> ¢ = Counter (a=2, b=-4)
>>> +c

Counter({'a': 2})

>>> —¢

Counter ({'b': 4})

Added in version 3.3: {8 T XF—ICHN, — IR E S A BRVERY SCH Y

Fril: T TR N TRINBITIIERTHE T (2, VDA SRR SR AR TR
B EEIB, X0 5R T fe/ N RIS R
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Counter B MNFMEYT, RRHEEAE. EHTFRRIE, EARSEER_ -T vALAAE AT A HABE
most_common () Jy{EFEAB T EHEF B .

Z 5 HEREN ¢ [key] += 1 WEMRE HFTESCREMANE, FrPAa-%. /INEORT decimals # ] DA,
W update () Mlsubtract () MSRW—FE, % ARG A SCEE 0 Fifadi.

ZET T A LB EER AT O AT DUR 0 8ifkl, EHE R IHTECHIEME. &
A ZEBPRE], BERRIUTE IR B LR AT

elements () JYEERIFEEGTE. Z8% 0 FE0T4.

Bag class 7£ Smalltalk
Wikipedia 42 Multisets.

C++ multisets ZFEFF] 1.

Br e mEZ 45 B, 2% Knuth, Donald. The Art of Computer Programming Volume Il, Section 4.6.3,
Exercise 19

o o B mE M E AR TENZERAANGNZ £ 6, 5 Fitertools.

combinations_with_replacement ()

[map(Counter, combinations_with_replacement ('ABC', 2)) # —-—> AA AB AC BB BC CC

8.4.3 deque W&

class collections.deque ([itemble[, maxlen] ] )

PR —AHF R BTG, MAEBIARILGRIE (i ¥iappend () , M iterable (A4 Kt 22 .
AR iterable AT 5E , HiBAFI KA

Deque A1) & X1 HR 5% queue BAFIKIZ A0 (%44 BRI & 5 A deck”, J&double-ended queue” )& 5 £ ).
%eque YRR A, T AT deque FOAT— SR IR A H , FEPAS 7 ) A R B AR
HO(1),

R List MRWICFR R ERAE, EE AR 0 P r [ € K B EAEEAT AL T pop (0) F
insert (0, v) BAEXTZERERHII/NIALE R ASHRT 4 O(n) B NAF RS BITT4H o

WN2R maxlen FAT I8 E B & None , deques F] AMI R FMER K Z. N, deque ftFRE F 5 E e K<
. —HBRGE KB deque 5 T, 200NN, RO R 75 —umiifiih . BRE K deque ffit
APl Unix filter tail f9ZhAE. ENTRAE AT DA 538 B i S B HAD L 1 15 2
XL BAF (deque) X G FFAN Ik
append (x)
N x B4 g .
appendleft (x)
N x B A v o
clear ()

MERITAICER, [HKEN 0.

copy ()
A — 1 DL
Added in version 3.5.
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count (x)

T deque HITRET x Y DEL.

Added in version 3.2.
extend (iterable)

9% deque (AN, JHELENAN iterable ZHUH I TTE
extendleft (iterable)

I JE deque B ZE, TEAL AN iterable ZHLPHIILER . R, 2SN, fEGR T iterable 24U
TR S o S s o

index (x[, start[, stop] ] )

iR[E] x ¥ deque HHWNLE (FERT] start 2 )5, 35| stop Z15) . IR BISE—UCEL, R3] 0]
5|k ValueError,

Added in version 3.5.
insert (i, x)

TENE i ffA x .

WARIHA L FE M RK deque K E maxlen Wi, 5K —">IndexError,

Added in version 3.5.
pop ()

B2t Hak ol —ANJT%, deque fieda MIAHR—A~. ASREATTEMIE, #51 K —A>IndexError,
popleft ()

2t Hak Al —AJeE, deque S e MIIAR—A . WEREAITTRINIE, #i51 K& IndexError,
remove (value)

B RARBIN S —A value. QIRIA IIERE] K VvalueError,
reverse ()

¥ deque 37 HES . 1% [0] None .

Added in version 3.2.
rotate (n=1)

WA TEAAEEN n . QR n iR U8, i) ZE AR

MR deque A2 iRy, HIATEIHRFEEN— LM%M T d. appendleft (d.pop () , [MEJEH—H
WSS T d. append (d.popleft ())

Deque X4 AR AL T —A H /@i

maxlen
Deque [ RS, WEAREA B E 1915 & None .
Added in version 3.1.

TE_ IR EAEPASN, deque A2 %M, £H7, len (d), reversed (d), copy.copy (d), copy . deepcopy (d),
] in 3B BRI R EARSE I DA K FARS I AnESE 101 A AN TeE S, R | FLE e i R 2 Y
b o) BAEF A NSARE O(n) . NP EEALT T, FESUH3E.

Deque MRAS 3.5 FFUA2FF __add__ (), _mul__ (), fl _imul__ () .
ik
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>>> from collections import deque

>>> d = deque('ghi'") # make a new deque with three items
>>> for elem in d: # iterate over the deque's elements
.. print (elem.upper())

G

H

I

>>> d.append('j") # add a new entry to the right side
>>> d.appendleft ('f'") # add a new entry to the left side
>>> d # show the representation of the deque
deque(['f', 'g', 'h', 'i', '3'])

>>> d.pop () # return and remove the rightmost item
ljl

>>> d.popleft () # return and remove the leftmost item
Ve

>>> list (d) # list the contents of the deque
['g', 'h', 'i']

>>> d[0] # peek at leftmost item

lgl

>>> d[-1] # peek at rightmost item

lil

>>> list (reversed(d)) # list the contents of a deque in reverse
['i', 'h', 'g']

>>> 'h' in d # search the deque

True

>>> d.extend('jk1l") # add multiple elements at once

>>> d

deque(['g', 'h', 'i', '3', 'k', '1l'])

>>> d.rotate (1) # right rotation

>>> d

deque(['l', 'g', 'h', 'i', '3', 'k'])

>>> d.rotate (1) # left rotation

>>> d

deque(['g', 'h', 'i', '3', 'k', '1l'])

>>> deque (reversed(d)) # make a new deque in reverse order
deque(['1l', 'k', '3', 'i', 'h', 'g'l)

>>> d.clear () # empty the deque

>>> d.pop () # cannot pop from an empty deque

Traceback (most recent call last):
File "<pyshell#6>", line 1, in -toplevel-
d.pop ()
IndexError: pop from an empty deque

>>> d.extendleft ('abc') # extendleft () reverses the input order
>>> d
deque(['c', 'b', 'a'l)
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deque Fi%

X—TT R T deque BIZ R HYE.
FR1< deque F2{HE T2/l Unix tail TR

def tail (filename, n=10):
'Return the last n lines of a file'
with open(filename) as f:
return deque (£, 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
# https://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 g AT PA AR deque A GE g RSB, (EA Y BE AR 00 (L E 0 BRI R 1F (vield),
WX IEAREEFESTE S, WM popleft () FEHMNIIHRFE: B, il rotate () FFEBBIIIR
K

def roundrobin (*iterables) :

"roundrobin ('ABC', 'D', 'EF') ——> A DE 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 () JPERHE T — M 2ORE B deque YL MR BN, — 4 Python del din] SEHLHOHIT
rotate () REMEHIAYTTR

def delete_nth(d, n):
d.rotate (—n)
d.popleft ()
d.rotate (n)

EL M deque Y H, AR, MWHrotate () BHIFTERE LS. @itpoplert () BEE
4 H (entries), ilitextend () WIMFIZH, SRIFR 1A rotate. XA ¥E ] PAR/IMEH SE By 2 20 £k
¥eVE, 15U dup, drop, swap, over, pick, rot, fll roll ,
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8.4.4 defaultdict &R

class collections.defaultdict (default_factory=None, /[, ])

R EASFEMF PN G defaultdict g Edict BT, EEG T NIEHFEMT—
AATESEBIAE R . HARRIDIRES dict JSHIE H M ATE SR 5.

BEMRUG— N Ndefault_rfactory WIEME, WiEH, B SENT AZEIERIIGE, B
AN None, IS8 (BHEXETSE) MMATHRBELdict MMEREL

defaultdict MRERT XFbrEdi ct M#EAE, E3CFRRAT I ESEAY T
__missing__ (key)
M default_factory J@M k None, WiHHAAR TS KevError B, MAF S5 key.

Wntkderault_ractory AN A None, WE P (RS Hdh) HAXN key F24E—NERINME, X
AMERN key VR — T BEAEXT 0 A BN 4L p IR AT YRR (R W] .

IR M default_factory WHllH T 5%, XAFHEKEEAZBRINEE .

LRI AR R BN A TSP dice K __getitem () HEEM: BREIEG] A BATLAXT
RIS __getitem () RMEF]I K.

WHERERT __getitem () ZA_ _missing () REBERAIIHALMEALE. XEWE get ()
258l M — R [B] None /ENERAMEM A default_factory.

defaultdict WHEFFPAFILAFIAS & :
default_factory

AJEPE__missing () JrRIA. WRAREXTRHRME TR 2R, WA SIS
ISR, WERARBEE —2H, AR None.

T 3.9 JAS RS W T & 9F (1) SRR (1=) 18545, AU L PEP 584,

defaultdict ¥

M List fEjdefault_rfactory, fREEMMRE (BE-EXTLURRY) PVl (E-PIRAH)) 8

>>> s
>>> d

[('yellow', 1), ('blue', 2), ('yellow', 3), ('blue', 4), ('red', 1)]
defaultdict (1ist)

>>> for k, v in s:

d[k] .append (v)

>>> sorted(d.items())
[('blue', [2, 41), ('red', [1]), ('yellow', [1, 31)]

DR — UGB L, Bl AEFH B, P AN E%AH, BWHdefault_factory ik,
R —25 ) 1ist, list.append () #AERNERXA A FE R . YR ABOZBER, 511EH #AE,
list.append () WA —AMERFFRF . XML EREMN Hikdict . setdefault () B FIfE A

>>> d = {}
>>> for k, v in s:
d.setdefault (k, []) .append(v)

>>> sorted(d.items())
[('blue', [2, 4]), ('red', [1]), ('yellow', [1, 31)]

KB default_factory Nint, flidefaultdict FITIEL (FMIHAIE S Y bag B multiset) :
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>>> s = 'mississippi'’
>>> d = defaultdict (int)
>>> for k in s:

d[k] += 1

>>> sorted(d.items())
[('i', 4), ('m', 1), ('p', 2), ('s', 4)]

B ANFREUGEB R, BB MRN, Wderfault factory M int () RARME—AFEEL 0 1E K BIA
fl. JGEeH BB BRE B RN A PR T8

PREInt () BRI 0, X2 H AR B ERIR G Ol — AN PRA R TG 2 4 ] lambda pR&, W] DAFRAIL
B aEE (RHZ0):

>>> def constant_factory(value) :
return lambda: value

>>> d = defaultdict (constant_factory('<missing>"))
>>> d.update (name='John', action='ran')

>>> ! to ''% d

'John ran to <missing>'

W default_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 () B ITTAHM I EE

A SO PR B — 3 3, SRR SRR E SR BRI DA TR T, IS T 4
PIPUERIRE Sy, LR ME M2 T AR .
collections.namedtuple (typename, field_names, *, rename=False, defaults=None, module=None)
R W —ASETCH T2, 250 typename o IXASFIH T T RIEZETTHMXS G, P DAE 7 B Rk
BUBMEME, R DB RS [ FIEARIUE. TREH A SR (R FFBA) 5o
MK __repr__ () Jik, PAname=value :BIH] T ICAHNZ .
fild_names F—AR [ %0,y 1 FRIFAFRITILL 54 field_names WA MU,
SHSE G RITCR A, ke vy S ', v
AT R4 H) Python B iR FFAR AT DA 7B , B T R RILIT SR IRLE . A R RAF il 78, 205, TR
LA, HE TS ERECT S FRIZ, 550 RER B ey word WA class, for, retun, global, pass,
B raise .
UK rename HEL, ToRT B & A BN E A, . AN [Tabe', 'def', 'ghi', ‘'abc'] il
i ['abe', '_1', 'ghi', '_3'], JHERKHE def TR FEA abe .
defaulis WY\ None S —AMIRIA{fHYrerable . H1F— BRI AR HLATH BN Bt —
T, defauss R EBATAMZE. ARG (=", 'y', 'z'] MBGAE (1, 2) , B4
X WUAIRE—DSHUE, v BOAE L, 2 BOAE 2 .

W2 module (8475 X, firf4 LK) __module  JEIEEMIBLE.
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HA TeH L I T F MR DA A SO A @, FroABATEE, A AN i o —+E .
TECRREEARAE N 205 i 4 TCH RIR(E ST — S PLIE typename (17 .

T8 3.1 A K AR T ST X rename 1) 3R«

FE 3.6 A K AR E s verbose F] rename SRR 3 b 5 A4k

TE 3.6 A B AEAR B IS T module 245

FE 3.7 AR KA Bl T verbose JEZ 1 _source @1,

TE 3.7 MRAS K AT IS T defaults 3 _field_defaults [B1E.

>>> # Basic example

>>> Point = namedtuple ('Point', ['x', 'v'])

>>> p = Point (11, y=22) # instantiate with positional or keyword arguments
>>> p[0] + pl1] # indexable like the plain tuple (11, 22)

33

>>> x, y =p # unpack like a regular tuple

>>> x, y

(11, 22)

>>> p.xXx + p.y # fields also accessible by name

33

>>> p # readable __repr.  with a name=value style

Point (x=11, y=22)

i ICAUCHA T {Eesv sqlite 3 BB ) yCA

EmployeeRecord = namedtuple ('EmployeeRecord', 'name, age, title, department, paygrade

= 1))

import csv
for emp in map (EmployeeRecord._make, csv.reader (open("employees.csv", "rb"))):
print (emp.name, emp.title)

import sqlite3
conn = sglite3.connect ('/companydata')
cursor = conn.cursor ()
cursor.execute ('SELECT name, age, title, department, paygrade FROM employees')
for emp in map (EmployeeRecord._make, cursor.fetchall()):
print (emp.name, emp.title)

iﬁji%ﬁfuéﬂﬂ’ﬂﬁ%, 24 O S = AN I ERI A @ . T I B ohse, rEREEA R
IETIRGEH
classmethod somenamedtuple._make (iferable)

PRI HENAFAER FP 51 85 RSB B — A B 5L B

>>> t = [11, 22]
>>> Point._make (t)
Point (x=11, y=22)

somenamedtuple._asdict ()

R dice , ERFTBA PR BT M {E :

>>> p = Point (x=11, y=22)
>>> p._asdict ()
{'x': 11, 'y': 22}
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¥E 3.1 fRAS AR H: ik il —NOrderedDict MiAZdict .

T 3.8 A KA Rk Bl — A Eldict M AJEOrderedDict, [H A H Python 3.7 i, &5 i
CAfRIEA 7. WRFEOrderedbict WMAMEME, HEFMIMRUL T 22 R 45 R4 0 75 T 2R AL
OrderedDict (nt._asdict ()),

somenamedtuple._replace (**kwargs)

R [ — AN a4 TCA B, R BT

>>> p = Point (x=11, y=22)
>>> p._replace (x=33)
Point (x=33, y=22)

>>> for partnum, record in inventory.items():
.. inventory[partnum] = record._replace (price=newprices[partnum], .
—timestamp=time.now())

somenamedtuple._fields

FAPERICHI T B4 « T SEEE A Je A — B i 4 Je 41 R4

p
>>> p._fields # view the field names

("'x', 'y")
>>> Color = namedtuple('Color', 'red green blue')

>>> Pixel = namedtuple('Pixel', Point._fields + Color._fields)
>>> Pixel (11, 22, 128, 255, 0)

Pixel (x=11, y=22, red=128, green=255, blue=0)
.-

somenamedtuple._field_defaults

TR B AR B BRI AE

>>> Account = namedtuple ('Account', ['type', 'balance'], defaults=[0])
>>> Account._field_defaults

{'balance': 0}

>>> Account ('premium')

Account (type="premium', balance=0)

BURPUX A4 FIE, [ gecatctr () %L

>>> getattr(p, 'x')
11

Fe— B a4 oo, A+ PEEBAERF (A tut-unpacking-arguments):

>>> d = {'x': 11, 'y': 22}
>>> Point (**d)
Point (x=11, y=22)

[l — -4 TCALZ— S TEREHY Python 25, & 7T DARLAL5) I3 TR T HOONAE . 3k BB WITHRIN— A5
SR 53 5 44T B 5

>>> class Point (namedtuple ('Point', ['x', 'y'])):
__slots__ = ()
@property
def hypot (self) :
return (self.x ** 2 + self.y ** 2) ** 0.5
def _ str_ (self):

EEFT)
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(# E30)
. return 'Point: x=%6.3 y=%6.3f hypot=%6.3f' % (self.x, self.y, self.
—hypot)
>>> for p in Point (3, 4), Point (14, 5/7):
ce print (p)
Point: x= 3.000 y= 4.000 hypot= 5.000
Point: x=14.000 vy= 0.714 hypot=14.018
IR REE __slots__ h—AaTeH. i H RO S O T IARES TRARM AT -
TRACK T USRI 2 PR T . Wit fields G — a2 e R EHE:
[>>> Point3D = namedtuple('Point3D', Point._fields + ('z',)) ]

SCRFFAFER T AE E S, il B SY __doc_ @it

>>> Book = namedtuple('Book', ['id', 'title', 'authors'])

>>> Book. doc__ += ': Hardcover book in active collection'

>>> Book.id._ doc_ = '13-digit ISBN'

>>> Book.title._ doc__ = 'Title of first printing'

>>> Book.authors.__doc__ = 'List of authors sorted by last name'

TE 3.5 WA AR T SORY A ER B PR T 5 .
W
* &M typing. NamedTuple , PASRBUHA4 TCHRMERPLR k. B class KREFH
T —FpOHER S
class Component (NamedTuple) :
part_number: int

weight: float
description: Optional[str] = None

o XFTAFHONIREW 28044, &% types. SimpleNamespace () .

. gjataclasses BEHLR LT — AN R — L8R B, T A SRR ISR IR DT IR IR I E o L3

8.4.6 OrderedDict W&
A SR G A SR, (HA L8 SHE T EAEA R BN IRE . TN E R i ot 2RI TS AR
JPRYRES] (FE Python 3.7 W RAIE T X AT R ), EAVERBAIRMAELET .
—Be 5 dict ARABSRFERE :
o W dict PO HAER T BURRAE . BRERE AT 2 CE .
* OrderedDict BYEHKEFHITEAE. SR, AR HEAEN MR 2 B .

* OrderedDict H¥RREILdict HAFHIAC PN S EHEF84E . W FHAFIREFT R, XA T EERT
SR FP LRU 2247,

* MFOrderedpict , MHEFHAERAVCIINT .

WEdict AfPAMEH p == g and all(kl == k2 for k1, k2 in zip(p, q)) FEATELIN
Fr RSP I
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* OrderedDict [ popitem () FEAARFINES . BHEZ - DAESECRIE @A TE.
IR dict AIPAE ] d.popitem () #ifl OrderedDict [/ od.popitem (last=True), HAFIEZSIR
Bt (&E) B
O Edict W DL d (k= next (iter(d)), d.pop(k)) kK i ] OrderedDict HJj od.
popitem(last=False), BXfREHBHRELN (FFk) WKHE, WREZHFLENT,

* OrderedDict X —{>move_to_end () F{, WLAHRMRTCERE BT —im
O Bdict B DA @ 3 dlk] = d.pop (k) 3£ KL #l OrderedDict ) od.move_to_end (k,
last=True), BEFHEE LI RBMERSI AN (KE) MAE.

HHLR dict %A OrderedDict ] od.move_to_end(k, last=False) WEREMY), BN
P RBER S e (FF3k) MRLE .
» Python 3.8 2 {ij, dict /b _ reversed_ () I,
class collections.OrderedDict ([items])
RIE—A~dict TG, BRALTIHTEHHFMI0T 8 % .
Added in version 3.1.

popitem (last=True)

By popitem () JEREERIFIRIEl—A (key, value) BE{EXT . IR last (H M E, W4% LIFO J5
58 I 3R BT, A5 544 FIFO (first-in, first-out) S5 58 H 14 537 2% [m] SREL X

move_to_end (key, last=True)

FF—A B key BBV F FHAAE—t. AR las HE(E (BRON) WKFR H AR BN, s Qg
last BAENRF 26 HRE Ik . AR key NFAEN 2| K KeyError:

>>> d = OrderedDict.fromkeys ('abcde')
>>> d.move_to_end('b")

>>> '' _Join(d)

'acdeb'

>>> d.move_to_end('b', last=False)
>>> ''" Join (d)

'bacde’

Added in version 3.2.

STl H BRI IR, AP e 5 AN TR SRy, fliid reversed () o

OrderedDict 2 [a] WA 25 32 52 0 P 5 B8, SEPA 1ist (odl.items ())==1ist (od2.items()) .
OrderedDict XGMHEAMA Mapping BFIFZEMIL, E'@ﬁfhﬁimﬁﬁ%ﬂl{mhﬂi X feifforderedpict Bl
AR Any = LR T DAGE I 3 T

TE 35 A KA AR H: Orderedpict BT (item), i (key) FI{H (value) L[4 B AE SR 7 X, @

dreversed() .

TE 3.6 A K AASE: PEP 468 HE il f A 10 S5 7 R B, Sl G845 OrderedDict M AR AIE 1)
update () F¥k.

e 3.9 WA B AEASHE: S T A1 (1) S8 (1=) 1I2584F, XU PEP 584,
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OrderedDict 5| FF1HE

BIEHCAERE =5 AT A 7P P A R AR T . AR A B A 20 H . WIS I8 A LB R

BRARRE:

class LastUpdatedOrderedDict (OrderedDict) :
'Store items in the order the keys were last added'

def _ setitem__ (self, key, value):
super () .__setitem__ (key, value)
self.move_to_end(key)

—A~OrderedDict T 5LM functools. 1ru_cache () AR AE H:

from collections import OrderedDict
from time import time

class TimeBoundedLRU:
"LRU Cache that invalidates and refreshes old entries."

def _ init__ (self, func, maxsize=128, maxage=30) :
self.cache = OrderedDict () # { args : (timestamp, result)}
self.func = func
self.maxsize = maxsize

self.maxage = maxage

def _ call__ (self, *args):
if args in self.cache:
self.cache.move_to_end(args)

timestamp, result = self.cachelargs]
if time () - timestamp <= self.maxage:
return result
result = self.func(*args)
self.cachelargs] = time (), result

if len(self.cache) > self.maxsize:
self.cache.popitem(0)
return result

class MultiHitLRUCache:
""" LRU cache that defers caching a result until
it has been requested multiple times.

To avoid flushing the LRU cache with one-time requests,
we don't cache until a request has been made more than once.

mn

def _ init__ (self, func, maxsize=128, maxrequests=4096, cache_after=1):
self.requests = OrderedDict () # { uncached_key : request_count }
self.cache = OrderedDict () # { cached_key : function_result }
self.func = func

self.maxrequests = maxrequests # max number of uncached requests
self.maxsize = maxsize # max number of stored return values

self.cache_after = cache_after

def _ call_(self, *args):
if args in self.cache:

Cay

N

B

)
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(#z E70)
self.cache.move_to_end(args)
return self.cachelargs]
result = self.func(*args)
self.requests[args] = self.requests.get(args, 0) + 1
if self.requests[args] <= self.cache_after:
self.requests.move_to_end(args)
if len(self.requests) > self.maxrequests:
self.requests.popitem(0)
else:
self.requests.pop(args, None)
self.cachel[args] = result
if len(self.cache) > self.maxsize:
self.cache.popitem(0)
return result

8.4.7 UserDict W&

UserDict KBTI RMIMDE . AL TR O A EBAIE ot 19 TR0 R
i, XNEREHERTEZS S, RARZEN AT AR BRI .
class collections.UserDict([MﬁMMMm])
B2 . XA LB WA RAFAE — N E AL, B AEd UserDict LBl data JEMR
Vil o WERARAL T initialdata, Wdata 2 ARG WEEREXT initaldata 15| AR,

AR E R T HABH 1Y
UserDict SEBISRAL T AR AR LA ER SOk
data

—AHEEM T, HTRFUserDict RIYHEA.

8.4.8 UserList W&

I REL THFNG . B E AR, TR E e LR ZIPN RIS, T AR R 2 55 I0A 1)
ik, WA ARSI 7. SXAEFRATT AT AXT S B MBI TR -
WA KT RO B 1 st T RMIIREITEAG At XADRAPAR TS, AR
G FT] DA R JE AR AT o
class collections.UserList([ﬁw])
B —ADR . XL NBERRAFA— DN EEINER, @il Useriist data BYEFR. SLBINE
WA IEAL R —A list 1 copy, BRINK (1 259K, list AfDAJE AT, Hln—A> Python #113%, =& —
AUserList X4,
UserList $gft T DU @Y A TR 7 9 i E AR e
data
—A1ist WBRHATHEMUserList BINA
TRALMBER: Userpist B TRFESRME— MRS, TTATSEIIH], S5 — PS80 . & E—H
JEAN I FARNE TR EER SR LB . BARE TAGEAS AT ALA— NS EOE T, S8 — 17
RS, VERNBHEE .

AR R BB TR, A RRAIT R TS S IR AT
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8.4.9 UserString &

UserString R MMEFAFERXTRIIMIAR . AXARRITHRE Bt BRI s - 19T RAGTIRERT AL
Aid, EAEABERELR ), PFEIRIZI A AT AN @A .

class collections.UserString (seq)

BB XA SB RN ERAE M ERFRE, it vserst ring fdaca i
L SOV s ) copy. seg SHTTIAIERTTLIE e () R ARG
XA

UsersString $&fk 7 AR @A P AF 8 I IRV E B Ab SCHF -
data
—ANHEIER st r MRMRIFR Userst ring KRYNE

IE 35 R AS & 4 A T ¥ F ¥ _ _getnewargs_ , _ rmod_ , casefold, format_map,
isprintable, fll maketrans.,

8.5 collections.abc - F2EAYS B3R

Added in version 3.3: {ZfHH B col lect 1 ons BLEBYAH ER S
PACHS . Lib/_collections_abe.py

AL T —2an 2K | BT T — AR R AN e R 1 B, B R Mhashable
WO hmapping 4 .

— MR issubclass () Hisinstance () MR R =Mz —.

1) A newly written class can inherit directly from one of the abstract base classes. The class must supply the required
abstract methods. The remaining mixin methods come from inheritance and can be overridden if desired. Other methods
may be added as needed:

Direct inheritance

Extra method not required by the ABC
Required abstract method

Required abstract method

class C(Sequence) :
def _ init__ (self):
def _ getitem__ (self, index):
def _ len_ (self):
def count (self, wvalue):

oW W W W

Optionally override a mixin method

>>> issubclass (C, Sequence)
True

>>> isinstance (C(), Sequence)
True

2) Existing classes and built-in classes can be registered as “virtual subclasses” of the ABCs. Those classes should define
the full API including all of the abstract methods and all of the mixin methods. This lets users rely on i ssubclass ()
or isinstance () tests to determine whether the full interface is supported. The exception to this rule is for methods
that are automatically inferred from the rest of the API:

class D:
def _ init__ (self):
def _ getitem__ (self, index):
def _ len_ (self):
def count (self, wvalue):

No inheritance

Extra method not required by the ABC
Abstract method

Abstract method

Mixin method

HH FH R W H

(BT
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(% 50

def index(self, value): ... # Mixin method

Sequence.register (D) # Register instead of inherit

>>> issubclass (D, Sequence)
True

>>> isinstance (D (), Sequence)
True

TEXAI T, DRAFEE X __contains__,_ _iter_ Fl__reversed__, W insHAF, ik K ZH
Mreversed () RS ABNFLHENEH _ getitem_ fil __len_ .

3) Some simple interfaces are directly recognizable by the presence of the required methods (unless those methods have
been set to None):

class E:
def _ iter_ (self):
def _ next_ (self):

>>> issubclass (E, Iterable)
True

>>> isinstance(E(), Iterable)
True

32 R DU SCRR I S XA R T B R 3 1 A SR AN T A SRR A . 3 AR T 5 i Z TR i SORTR
F, XERTCERIEEEE A PRAAAEERT R B, AR T __getitem_,_ len_
M __iter_ HARLAXSrSequence FlMapping.

Added in version 3.9: XSGR AIAEA LHE (1. S GenericAlias %7 F1 PEP 585,

8.5.1 FIFHR A

XA AL T DU ABCs:

8.5. collections.abc - FEAMS B3 267



https://peps.python.org/pep-0585/

The Python Library Reference, X174 3.12.3

| HREZ wEE | WERAE | Mixin 773%
Container! __contains___
HashableP?ee 268, 1 _ _hash___
Iterable!? __iter
Iterator! Iterable| _ _next_ __iter_
Reversible! Iterable| __reversed_
Generator! Iterator| send, throw close,__iter_ ,_ next_
Sized! __len_
Callable! __call__
Collection! Sized, ___contains__,
Iterable, _ iter_ ,_len_
Containe]
Sequence Reversib| __getitem__, __contains_ ,_ iter_
Collectiq __len_ __reversed__ , index, and count
MutableSequence Sequence| _ _getitem_ , R T Sequence W EAK
__setitem_ , append, clear, reverse,
__delitem__ , extend, pop, remove H
__len__ ,insert __dadd___
ByteString Sequence| __getitem__, YK H Sequence W TE
__len_
Set Collectiq _ _contains__, _le_,_ 1t , eq_ .,
__iter_, len | __ne__, gt__, ge__,
_and_,_ or_,_ sub__,
_ xor__,and isdisjoint
MutableSet Set __contains__, MK H Set B ELPAK clear, pop,
__iter_ ,_ len_ , | remove,__ _ior__ ,_iand__,
add, discard __ixor__ , Ml __isub__
Mapping Collectiq __getitem_ , __contains__, keys, items,
__diter_ ,__len__ | values,get,__eq ,and_ _ne_
MutableMapping  Mapping | __getitem_ K H Mapping B LA pop,
_ _setitem_ , popitem, clear, update, Fl
__delitem_ , setdefault
__diter_,_ len_
MappingView Sized __len__
ItemsView MappingV] _ _contains_ ,_ iter_
Set
KeysView MappingV] __contains_ ,_ iter_
Set
ValuesView MappingV] __contains__,__iter_
Collecti
Awaitable! __await__
Coroutine! Awaitabld send, throw close
AsyncIterable! __aiter_
AsyncIterator] AsyncIlIte] __anext_ __aiter_
AsyncGenerator' AsyncIte] asend, athrow aclose,__aiter_ ,_ anext_
Buffer! __buffer__

!X ABC §i'5 | subclasshook () PAESCREE I RAENT T 0 R A AT HIA BB A None Sl — 1. 3% Hig

AT O EAIRE O T2 B BT

2 ¥y#r isinstance (obj, Iterable) B WTMEIREM A Iterable FHRA__iter () JFIEME, (HERBEHTINE 6 H

_getitem () JPEBATERIIE. WE—DIRREE Fiterable ME—TTFET R iter (obj) .
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&

8.5.2 ZITHREL - FAHR

class collections.abc.Container

LT _ contains_ () FIERIHGESS.

class collections.abc.Hashable

BALT _ _hash_ () HERFMSEZE,

class collections.abc.Sized

MFHHE __len () J7¥ERIZERY ABC

class collections.abc.Callable

TR call () H¥ERZEH) ABC

class collections.abc.Iterable

MATHRME icer () MR ABC

Kifr isinstance (obj, Iterable) 2&GMiMB|#HFM Niterable 85 BEF_ iter () ik
W2, HEARBIEIEN __getitem () HFEMTERMZE. B2 —XZ M Niterable FIME—
AJEE 2T iter (obj) o

class collections.abc.Collection

47T Sized F1 Iterable ZSfFME H2L.
Added in version 3.6.

class collections.abc.Iterator

WMWT  dter () M__next__ () FERTNREZ., & Witerator 5E L.

class collections.abc.Reversible

HFRIFHEET _ reversed_ () FEMAEZEH ABC
Added in version 3.6.

class collections.abc.Generator

T2 T PEP 342 d1 g L PR generator 251 ABC, Bl send (), throw () fl close () J5
ERTE AR T TR
Added in version 3.5.

class collections.abc.Sequence

class collections.abc.MutableSequence

class collections.abc.ByteString

SeRib IR iU A NIUE HE B =N

SRR AR A, W_iter (),__reversed_ () Al index (), KEREFHMHTNEN
__getitem__ () H¥. B, WH __getitem_ () HESCBUAR ISR, WIRA N ERE
FomtEgy; (H2, R TNEMEREEN (BlingERs2att), WIR A ERERER T 9If
AR EYES.

TE 3.5 JA K A AS T index() Jr¥E S5 stop 1 start 4.

M 312 BGEANEBAEH , KF7E 3.14 b #8lR: Bytestring ABC B4k 5. 4 T REWRIERF, Bl
YN FHEE R, W bytes | bytearray, #icollections.abc.Buffer, Y4 H/E ABC i, ZiL
EﬂlﬂﬂSequence ﬁcollections .abc.Buffer,

class collections.abc.Set
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class collections.abc.MutableSet
T HBeAm] 42 & 4 1) ABC.
class collections.abc.Mapping

class collections.abc.MutableMapping
M) 5 A2 e it g k.

class collections.abc.MappingView
class collections.abc.ItemsView
class collections.abc.KeysView
class collections.abc.ValuesView
RS R CSRERIMEL )AL I il B2k
class collections.abc.Awaitable

EtXfawaitable 3151 ABC, ‘ERI#i T await ik, RPGRHITA SLIERL LML await_ ()
Hi

A2 Mg Corout ine ABC BYSEBIFR X ABC By sEH .

#7ili: 7& CPython 1, %?iﬁﬁ%ﬁmmﬁ (il etypes. coroutine Rl £ M %) #2 T F A
2 BMEEANEE __await_ () H¥E. XFESM#A isinstance (gencoro, Awaitable) ¥fi&[H]
False, lﬁﬁﬂﬂlnspect.isawaltable() SRS EAT .

Added in version 3.5.

class collections.abc.Coroutine

)ﬂ?comunne Ao A Hg ABC, SHLT T 5 XAE coroutine- objects LI J7ik: send (), throw ()
1l close ( WG G SR EBESH _ await_ (). A Coroutine *Wﬂlﬁjlﬁ’@
%Awaitable Y SE1

41k AE CPython f, BT AR (] et ypes. coroutine B £ m 25) #aZ T F 43
%, BMEEAEA __await_ () k. XENM#A isinstance (gencoro, Coroutine) RfiR[H
False, il inspect.isawaitable () M EAT.

Added in version 3.5.

class collections.abc.AsyncIterable
LT _ aiter_ HYEMIZEM ABC. HiEZRasynchronous iterable 1A E X .
Added in version 3.5.

class collections.abc.AsyncIterator
BT __aiter_ Fl__anext_ FYEMINGRIEN. S Wasynchronous iterator W 5E L.
Added in version 3.5.

class collections.abc.AsyncGenerator
NS THE PEP 525 Fil PEP 492 /i 5g RPN B asynchronous generator 28R4 ABC,
Added in version 3.6.

class collections.abc.Buffer
IR puffer () JFERIZERY ABC, SEBLT ZnhXHpill. 2 PEP 688,
Added in version 3.12.
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8.5.3 fl-¥F0fECT5
ABC FFEATI MR e L e iR R 2 i hig, Bian:

size = None
if isinstance (myvar, collections.abc.Sized):

size = len (myvar)

54 ABC ifid I FAEMIBAZS, X ARSI & 2R 25 es APL RS, B, BE - Lise#set API
Ry, HEERE=ATEMS ¥ __contains_ (), __iter () fil_len_ (). ABC &4t H &
M5 Ean _ _and_ () flisdisjoint ():

class ListBasedSet (collections.abc.Set):

""" Alternate set implementation favoring space over speed

and not requiring the set elements to be hashable. '''
def _ init_ (self, iterable):

self.elements = 1lst = []

for value in iterable:

if value not in Ist:
lst.append (value)

def iter_ (self):

return iter (self.elements)

def _ contains_ (self, value):
return value in self.elements

def _ len_ (self):
return len(self.elements)

sl = ListBasedSet ('abcdef'")
s2 = ListBasedSet ('defghi'")
overlap = sl & s2 # The __and__ () method is supported automatically

Wi set fiMutableSet FVEIR AL ET &

(1) \HFHEESGEHESAETIES, BIAWMIRA T ETRE MR Hiierable B3 L0 . 2 iE
VY HA ClassName (iterable) WY . X R EM H— AT _from_iterable ()
KN classmethod, HH LSV cls (iterable) K E—AHMES. Wk set IRARER
BHAFE SRS A ISP, R Bl — A RE AR ] 2% A G2 2 500 18 5 S ) 28 i sl
I EREE _from_iterable ().

Q) BEEGHWEEE (Wi THREHE, FAHIEEEEN), WEFEX __le_ () fl_ge_ (),
IR e HoAth = SR SR

(3) Set IMALRRMLT —/ _hash () FENEAITTEMAE; B2, _hash__ () EHYE LF R
Ak A 5 A B @ hashable s AT AR X 42, B IR AR N EAR MG AYE, 15 R B4k K set ()
M Hashable (), SK)GENX __hash__ = Set._hash.,

.
e OrderedSet recipe 23T MutableSet HEIH—A R .
o XFTHREE, Sabe B PEP 3119,

W
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8.6 heapq --- HEPAFIE X

Jify: Lib/heapq.py

EAMBEH LI T HEBASN B, B SRS B
W& —Fh W, AR Y SR EE N T ST BT R T A AT — SR e AR AR M
DEANSEEUE F THC, HAX TR M 0 HIGTHE) k #/ heap (k] <= heap[2*k+1] H heap[k] <=

heap[2*k+2]. R TETHE, NEERITCEEG N TG K. Heich BagE e T H e/ My o R IR 4 A7
TARTT S heap[0] .

XA~ APL S EMAERIEL A AR, BAERKAAEME: (a) FATEH TABIFHIRT] . R
FIHAZ T R G| Z A R A A KB EE I £, [N Python (] NEIT4AIZRSG| . (b) FATK pop T7ik
ﬁ@%ggﬁiﬁﬁﬁx%ﬁ'ﬁﬁ%lﬁ (XAEFMHFRA B/ ™S W7 IR TR SR 0L, PR B
T I ) -

FLF X T, EHEF 1ERAE K Python list 35 A 277 B811 - heap [0] F/Ri/MYICE, Al heap.sort ()
e T HERI AR 1!
BRI, AAHTE—EANER (1, SCE AR heapify () B—DIESFNRAS R
FE ST AR R
heapqg.heappush (heap, item)
H item AN heap H, PREFHERIAAZ o

heapqg.heappop (heap)

S IR ] heap W) BR/NIIIEER , PREFHERIAZSE. WIRHENZS, it IndexError o )i heap[0] ,
A PAR V5 B/ N ICR A E

heapq.heappushpop (heap, item)

B item FLAHEF, RGO IR ] heap BB/ ICE . HA G BEAE W Hheappush () B
Hheappop () B1TEEEGRCE .

heapg.heapify (x)
HF list x FEA i, TR, SRAERHIR] N .
heapqg.heapreplace (heap, item)
W IR A heap Wi/ NG —31,  [RIIRHEEAGHTI item. HERR/NARAS . WIS ME] % IndexError,

AR EH heappop () Tlheappush () B im0, H HAESE [ E /N e 5418 B . pop/push
WA ESE o MHEFIR AN TC BRI R A item.

IR BT RES BT ARER . AR A B AN, AT heappushpop ()« BE#Y push/pop AR
AN E PR/ —A, REROR A AR

AR T = AN BT HERE ) H R
heapqg.merge ( *iterables, key=None, reverse=False)

S5 CHT M A BIEH— N EHEF O (1, A6k B 5 H S S R A H) o I8
| 2 HE P E W iterator

KT sorted(itertools.chain(*iterables)) fHiR[E—NHZEMRITSR, RNoa— R EIRE
EIHANLE, HEEE M mARERCHTY (WDAEIR) .

HAWA RS, EOOIHEE N BT S

key 5% A BRI key function, T WEAMAICR PR LR . BUAECH None (B HEIT
o
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reverse H— A JRH. WHRBEHN True, M AT KGR E RV FHTEH. BERS
sorted(itertools.chain(*iterables), reverse=True) 7'&UEI/J TR, B A EAR TG

i DN KE T
TE 3.5 JRAS A AR T TSN T AT 3ERY key Fil reverse 122,
heapg.nlargest (n, iterable, key=None)

M iterable it & LAHIEHREE H IR BT n A E R ITR A MBI « AR T key WIILR 15 € — S E0W
R, T M iterable A ICE PRI (B key=str. lower). M T: sorted (iterable,

key=key, reverse=True) [:n],

heapqg.nsmallest (n, iterable, key=None)

M iterable I 3 USRS H IR B HT n A/ NTERARIIF 3 o AL T key MR 38 & — A B2 501)
BREL, BT M iterable ()5S0 2 PR BUELE B (UM key=str. lower), i T: sorted (iterable,
key=key) [:n],

JEPIA B ELTE n fEE /N éﬁé?i@‘ XFERKIE, fflsorted () MBSEAMAR, I, 2 n==1 1,
BN ERmin () Fmax () RESEARMAR WERTGEEL XL, 355 B RO 5 N HIE
HIHE.

8.6.1 EARHI
HEHEFF W] PATEARE A (B A o SR M5 B U — I/ IMELOR 52 B

>>> def heapsort (iterable) :
h =[]
for value in iterable:
heappush (h, wvalue)
return [heappop (h) for i in range(len (h))]

>>> heapsort([1, 3, 5, 7, 9, 2, 4, 6, 8, 01])
[O’ 1’ 2’ 3’ 4’ 5’ 6’ 7’ 8’ 9]

XEMIT sorted (iterable), HSsorted () ARIPIZX DL ENFEET

W W LA TCAL . A M T A N A TR ER ) LRSS IR — A EOME (BIAMESRIsed) M
THHLEK:

>>> h = []

>>> heappush (h, (5, 'write code'))

>>> heappush (h, (7, 'release product'))
>>> heappush(h, (1, 'write spec'))

>>> heappush(h, (3, 'create tests'))
>>> heappop (h)

(1, 'write spec')
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8.6.2 1}t 5EBASISCHList B

LoebAs B w6, HFHERSEHES T2k
o HOPRUENE: WL ps A E L SE g AT 55 5 E N TE I A BB BRIy [m] 7
o B3R priority AR H. task 2 [F] A E SCGRRINELEINUT . MIFAS (priority, task) JCZH 2 [A] Y HLER 45 -
o WERAES ISP R A AL, ARIXANTRE AL 2 e P i B (0B
o BEE AR HGR LS5 T EROMER AR B eI RS B

0 R TR A ) — Rty SR R 4k B AR A B e AR H ORI S xh 4 3 S eRmg k. & H T
BT RIS RA R SRS R E AT TR B R ] o 5 B T3 R4~ 4% B o2
HFE, TTHHBCRF KT 2 H R M5

PHA task Z [E]AN AT LAY IR ALY o — T fift ok g 58 2

B — 220 task, H HUEL priority PB4k

from dataclasses import dataclass, field
from typing import Any

@dataclass (order=True)
class PrioritizedItem:
priority: int
item: Any=field (compare=False)

HA OB, T T R (T 55 R S o ARl . 4RE) M T (I — S A
PAS[IES TR

PO F St FL (R e B S LR TR T, DA R M A i, DR, — i Rty
RIS OB, FRRII S TSGR B 4 -

pag = [] # list of entries arranged in a heap
entry_finder = {} # mapping of tasks to entries
REMOVED = '<removed-task>"' # placeholder for a removed task
counter = itertools.count () # unique sequence count

def add_task (task, priority=0):
'Add a new task or update the priority of an existing task'
if task in entry_finder:
remove_task (task)

count = next (counter)
entry = [priority, count, task]
entry_finder[task] = entry

heappush (pg, entry)

def remove_task (task):
'Mark an existing task as REMOVED. Raise KeyError if not found.'
entry = entry_finder.pop (task)
entry[-1] = REMOVED

def pop_task():
'Remove and return the lowest priority task. Raise KeyError if empty.'
while pqg:
priority, count, task = heappop (pg)
if task is not REMOVED:
del entry_finder[task]
return task
raise KeyError ('pop from an empty priority queue')
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8.6.3 i

Wl i ARSI, HAPRICE N O THIR TR, WA I kARG alk] <= al2*k+1] Halk] <=
al2*k+2]. N THETHR, AMAERITEEI NI K. B A BREET a (0] SR hITE.

AR AL BRI SRAE N — I H AR TR R AN AR . RTRIIECT 2 k AN a (k]

0

7 8 9 10 11 12 13 14

15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

TE TR o, B & BT T 27 k+1 fll 2*k+2 Z b WFIEgh A T2 LB "o Beria, 4
HEE BOCEM T R AN ICZ B, I BT DA E AT B ) N B e s 2R e i . (B2, EiFE
R ML PR SR RS I RE P, FRATIHF A5 LB ) 7 5o S T A5 g ) A A A0
Y APEEE RN, RANSRARZRA T K FRENE, HIRNASY B EZ TP HI0E
HEAARZH, BRI T TR I,

WFEXAHERAZEEIR L2 B ORI, MRT S 0 AR A NELF . BEREIFRL R —" b F iR
R RN R RN 2 BRI 30 S8IT) % 050, SRIGRHEANHIN 0 ST E w4
AT, AW A, BRI ALHEEREE. X BR MR BB, B ra &H,
VRAFFE]—4> O(n log m) SLARSEHET -

BEHEP A — MR IR IR AT DATEHE R AT R s i A 2k H AP 2l AR 4% HOR LR e
05 0E “HHF". AR LR SORERIA T, FEXAE DU S IRAF I R T e A, “BEH” (2
IR /NI R] 2—DFRRE AR S A DT TR, e IR PR ) [ ARy K, AR e AT ATy i
HAHE. PIBE, A ARE R R SE IR LAy, FRi MIDI & fras st Bax 4-).

TS BRI BEAR ) AS AP EE ARS8 T e ik se, R AER BB R, POVENTRE S , HHILT
SefEERY, BRIRHINE LGP DA KR . BRI M B AT 5 s S B 5K, (R RIR Y
T OLAT T REAEFEREAL o

WEAE KRR P BARE A M. IRROZE 2 TRERMEBSIF S A 24 “afril” (BHHEE KPS, oK
/NS CPU WAFZA AKX ), BRI EER 2 AAIEIE, SR AHFMELEEARR I . FHES
(1 — AR HE Y B A R BE R BB AT . AR B U F PRI e ik ASRARGIE ) 4504
FERDEATHRTE , B AN ZHE G & S AN TR IR A H ARl DA BB L A BRI T A7 RN
IBATRUC, M TROHE Y 5 A A A IIRCR .

T3Ah, ACRARE RGOSR 0 NIk B ISR — T REAE A 4 RS AR SR B (B HAESE ikt b—
A , ETREB AT, R RO R4S . DR A7 AT ARG bt 57 BIVEE ) DA A0 A T 5
e, RS S R A B TR A o 45— TS R, ARTT AYIHSHT I IR B
IBATRIR . AR I S R

B, MR 7RI I NAFE A . FAE— S8 2 TEAT, HF HIACHIRE — 1 heap BIBUR A
XE"JO :_)

Ui R AR TSR S HU RTINS RS, 3R R S AE ) SR AR . FETCERTAL Y 154 1 A R AL A L
b, BEOUWAHMRIE, FFAE U AAER I (A SR ETM) B PR Rl e SRR T e R (B2 DLRBAS e s A B 59 <k
Zﬁ% F). ﬁ;ﬁ;ﬁ?éﬁ%kiﬁﬁ%ﬁﬁﬁﬂi, XA TR G B AR . FARET, EIELFE MR IR BRI, HEF A
AT NEAR! =)
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&x
8.7 bisect - ¥tA—=HE %

PSS Lib/bisect.py

ARG P A — A TP R M CATERR I A TR Z IR B 1 S 0 T HA R R R H R
HEGZER RS, X TR LM RO R E T

ARG 43 Ny bisect RN EMN T REAN B RRRGEMAT S5 AT HAME 5 E EHK — 0 A T

Ho AW R B S e A MR AR AR, XA __eq () TrikoRifiE 25 KE
FrafE. M, XBERBAXTAM 1t O FFRFFRHR I — R A2 R A R
TE T LAR R EC

bisect.bisect_left (q, x, lo=0, hi=len(a), *, key=None)

TE a PRE] x GG A AZEREG T . S48 lo Al hi W] AR Tl & REEF IR 145 BUAEIL T3
PN RIS . W2k x CATE o BAHAE, BATARSTECHTE TR (W) . Wk a
I (list) 935, REERATABURTE 1ist . insert () MH—DSHH.

R F 3 A ip R a A AU R A FA MY R all (elem < x for elem in a[lo :
ipl) NEMAMXTFAEMYI A all (elem >= x for elem in al[ip : hil) NE/H.

key $5EH A BAZ R key function JRMWEAIRATCR TERILELRE . 0 TSR RREIRER, #
BRECAN 2B I E x {H

AR key Sh None, WIREH 3 lUBTCR AT AT AT (8 R 2K
T 3.10 A K AAZEE: H T key 5.
bisect.bisect_right (a, x, lo=0, hi=len(a), *, key=None)
bisect.bisect (a, x, lo=0, hi=len(a), *, key=None)
Kl Toisect_lert (), (HRIREIMIHA LRI o TEMIARE x 25 (RIHEAM).

IR B B A ip KB a S AN AT T AN all (elem <= x for elem in a[lo
: ipl) REMEMXTTAMYIA all (elem > x for elem in alip : hil) HEH.

1E 3.10 iR AR 9N T key TEZ: .
bisect.insort_left (aq, x, lo=0, hi=len(a), *, key=None)
RO HE T 7R x FHAR] a .

WSzt rhisect_left () RENMN —MEAN. ARG, ESTE a LizfT insert () HETEEY
FIOLE A x PAMRFRHEF T .

NT AP FIRAZIR S, key AL (WEPRAFLE) FFRL N x TR ZPREAL I THALE.
THICAE Olog n) #FE 2 R O(n) AL TR T
T 3.10 WA B AZSTE: 39N T key JE 2
bisect.insort_right (a, x, lo=0, hi=len(a), *, key=None)
bisect.insort (a, x, lo=0, hi=len(a), *, key=None)
K Finsort_lert (), RS xHAR o TMEMIAERE x 25
R 2 feizfTbisect _right () REMN—MEAR. KRG, BRI a FiEfT insert () JFETEE
AL E AR A x DARFFHET DU .
R T SCRPRFCSIRABIR T, key AL (WERAFAE) v 2] x T RZLREAS N THEALK.
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THICAE Olog n) A e 1181 O(n) AL R THI -
1 310 A K AALH: T key B2

8.7.1 'MgEINEA

] bisect() Rl insort() %5 W AR LRSI, HICMEDA IR
o TR E R ERR AR . X E AR ERE, W T I PERE L
* insort() RIS TS A BE DA O(n) TR 2 X Bk 1 14 480 2R A0 B M IR 1] A8 A2 BRI 24

o XL o BT e TR S Y I L AE B MR 5 2 7 R B g 8. Pk, ARAE—MEER
SEM R R KL, WG R BT RE S AR — DR TR BRI AR R RO EA SR, 1558
M functools.cache () R ELAMBES IR . Fi5t, Wn] AFIERE UL A
KENABA R (AR 7R Bl N FTE R ) o

* Sorted Collections s&—Mit F bisect He 3 BEHE I C HEFF 22 WAL P i P REAR B .

* SortedCollection recipe fiff ff bisect #4# T —ANTIRETERE A Z TS, Y0 BI85 Fn i sk 407
SCHRFe AT B R BRI SE T A P DA S 7 48 2R S0 1) X S R R N L AR

8.7.2 #RBFIIR

_Efifbisect functions X TARFHBA REA T, BAE—BEIRRALSF Pl RESA AU . T T T R R
N T AR A XA P 1) 2 A v A 4 R

def index(a, Xx):
'Locate the leftmost value exactly equal to x'
i = bisect_left (a, x)
if 1 != len(a) and a[i] == x:
return i
raise ValueError

def find_1lt (a, x):
'Find rightmost value less than x'
i = bisect_left (a, x)
if 1i:
return af[i-1]
raise ValueError

def find_le(a, x):
'Find rightmost value less than or equal to x'
i = bisect_right(a, x)
if 1i:
return al[i-1]
raise ValueError

def find_gt(a, x):
'Find leftmost value greater than x'
i = bisect_right(a, x)
if 1 != len(a):
return ali]
raise ValueError

BT )
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(#z E70)
def find_ge(a, x):
'Find leftmost item greater than or equal to x'
i = bisect_left (a, x)
if 1 != len(a):
return ali]
raise ValueError

8.7.3 fil¥

bisect () BN TR FREMBREMNH . XTI bisect () MRIE—4HAFRIBTRI > RORERE
UG Y B (1) 90 JZPAESAT, 80 2 89 B, MR

>>> def grade(score, breakpoints=[60, 70, 80, 90], grades='FDCBA'):
i = bisect (breakpoints, score)
return grades|[i]

>>> [grade (score) for score in [33, 99, 77, 70, 89, 90, 1001]]
[IFI, lAl, lCl, lCl, lBl, IAII IAIJ

bisect () FMlinsort () XTHIRMITHML RGN key ZETUASRIBUN TR Pl HF 5B

>>> from collections import namedtuple
>>> from operator import attrgetter
>>> from bisect import bisect, insort
>>> from pprint import pprint

>>> Movie = namedtuple('Movie', ('name', 'released', 'director'))

>>> movies = [
Movie ('Jaws', 1975, 'Spielberg'),
Movie ('Titanic', 1997, 'Cameron'),
Movie ('The Birds', 1963, 'Hitchcock'),
Movie ('Aliens', 1986, 'Cameron')

>>> # Find the first movie released after 1960

>>> by_year = attrgetter('released')

>>> movies.sort (key=by_year)

>>> movies[bisect (movies, 1960, key=by_year) ]

Movie (name='The Birds', released=1963, director='Hitchcock"')

>>> # Insert a movie while maintaining sort order

>>> romance = Movie ('Love Story', 1970, 'Hiller')

>>> insort (movies, romance, key=by_year)

>>> pprint (movies)

[Movie (name="'The Birds', released=1963, director='Hitchcock'),
Movie (name='Love Story', released=1970, director='Hiller'),
Movie (name='Jaws', released=1975, director='Spielberg'),
Movie (name='Aliens', released=1986, director='Cameron'),
Movie (name='Titanic', released=1997, director='Cameron')]

USR PR BB IHAE IR, T LA I AR R — N HUETT R S8 FOR A AR 2R 5 | DA S B A P e 0

>>> data = [('red', 5), ('blue', 1), ('yellow', 8), ('black', 0)]
>>> data.sort (key=lambda r: r[1]) # Or use operator.itemgetter(1).
(BEF0)
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(#z E70)
>>> keys = [r[l] for r in data] # Precompute a list of keys.
>>> datal[bisect_left (keys, 0)]
("black', 0)
>>> data[bisect_left (keys, 1)]
("blue', 1)
>>> datal[bisect_left (keys, 5)]
('red', 5)
>>> datal[bisect_left (keys, 8)]
('yellow', 8)

8.8 array - BB {ERA

B LT TG, T BMA R I (P, B VAR ALIRIORAL HALIZF 9%
70, AN AU, NI A TR 0 SN, (AL R R 3 g
R eHE. O KT

KEE CHB Python (&  FW ARMK&/NKN  &iE
'b' signed char int 1

'B' unsigned char int 1

U " wchar_t Unicode 45 2 (1)
'h!' signed short int 2

'H' unsigned short int 2

it signed int int 2

T unsigned int int 2

'l signed long int 4

'L unsigned long int 4

'q' signed long long int 8

Q! unsigned long long  int 8

£ float float 4

'd’ double float 8

YRS
(1) AT 16 {5k 32 {7, BT RIKITA.

fE 39 A KEAT: array ('u') MAEMH wehar_t fE C RN KN 2 C N WA H W
Py_UNICODE., X/ ek7As A& 47 4, A Py_UNICODE [ Python 3.3 jE 2 wchar_t [9 %

o
M 33 BGEANEWN , FF1E 4.0 B RSER.

AR SEFRRR R LM (™t d C SiBl) JUER. SEhR/Nal Al array . itemsize JEMER]
[

B E ST AR |
array.typecodes

— > H AR A A 2 B AT R
BEREHRE SCT DA 262 :
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class array.array (typecode[, initializer] )

—A~H typecode PR E H: 4 B WIHEAL, I BEARYE WL initializer [ERA IR . ZMEDLIZE— A bytes
W bytearray ¥4 . Unicode AP ol ik S SR BT R I BT S .

WIRGET A bytes Bibytearray X%, WRAIIEEE S HEAIN frombytes () ¥k R
& T~ Unicode “F{F 5, WMfmﬁﬂﬁ?“%”fnmwucmw(ﬁﬁ& TEHANFE IR, WoI ik 2
kR esfehextend () H¥EDARECATS W) 46 %% H

WX G SRR E I P A BRI S| U1 HT&%HE’E%D MR R, BrIRA (E6 250 A
A RBHER BN R I HA AR5 K TypeError. AN RMIH T S XN, AIRA
MT A LR 575 40 2 6

g% — WS typecode fil initializer Wit F 4 array. ew__,
typecode
TE BT HEH I G B R A
itemsize
MR, BRI L. By
append (x)
WIM—AMEH x BETIR IR -
buffer_info ()

R E]—ICA (address, length) 45 HAFBCECAL Y2510 AT 28 0f DX 24 i chk A B (DA
TCEMCNEANL) o PNFETTNBAL N R X KNl i) array . buffer_info () [1] *
array.itemsize Rit%®., TAEEFRENAHAENIRZ (FRRMAEZ4) 10 #10
B, XARSAH, flankied ioctl () #F. REREHEAAE, H HIEA XN A S B2 KR
B4, R [l R EEE 2 A 3L

Fik: HATEMAILA C 8 C+ G S R P ROBEXT RIS, A BEABATEER, (Hibhy, Ha
PR, MNEENR R S K D . HIL, SOT TR ORI T )RR, W
TER I . Seih IXH TR SCRY 2 I bufferobjects..

byteswap ()

SEATRHT BT BT RO 1,2, 4 308 S AT IS KR |
JRunt imeError. MBS —Hhe I FHGHLA A B SCP b SO, AT

count (x)
R 5] x FERCEH ) B R

extend (iterable)
FiE B iterable W MEIZUE KRR . Q1R iterable J2& 7 — M40, BUMEA 7 A MFEEZEENS;
B3] % Typerrror, WM iterable AR, WA AT 7% o 4 FLHL T3 028040
A AT VR B ) 24 e

frombytes (buffer)
NIk B bytes-like object 125 B , RPN AREN VLA EL S OB RMiH rromrile ()
FEM S EPiiEXV\]%?*#)
Added in version 3.2: fromstring () ${EM4L NS LRI frombytes (),

fromfile (f, n)

MJile object f HIEH n T (BEOMHLEHE) FHAFENERMEBI AR, GRS T o 1, W
25Kk EOFError, {HR]BITIIR S PO .
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fromlist (list)
Pk HI RIS MEEAE KRR, ST for x in list: a.append(x), MAFRZATET,
PR IR, BN S As .

fromunicode (s)

Extends this array with data from the given Unicode string. The array must have type code 'u'; otherwise
a ValueErrorisraised. Use array.frombytes (unicodestring.encode (enc)) to append
Unicode data to an array of some other type.

index (x[, start[, stop] ] )
AR A EER 7 SR BN fre/ N i B S A x BT AR . AT SR start R stop I FAERLAL
M RER T B R xo WERRIKE x WaF|kvalueError,
TE 3.10 JOAR B AAR TGS 1 Al ey start il stop 122
insert (i, x)
TERCA AL § 2 B A—MEDD x ORI S ERRL AR T B A R 1 i B
pop ([i])
ME P REER TR § T LR ] SREONEN -1, RIS BRI R [ A
remove (x)

MAELE PR — A LAY xo

reverse ()
PR A I I -
tobytes ()
FERCR AN — D M LEHE LS B IR T 308 (M tofile () IEE AR T
FPHIAHIR ) o
Added in version 3.2: tostring () #{E MG N LEAEMI tobytes ().
tofile (f)
FERTA T (HENHLEHE) 5 Aile object f
tolist ()
LR A5y b AR ] A T 2E R )i 51 2%
tounicode ()

Convert the array to a Unicode string. The array must have a type 'u'; otherwise a ValueError is raised.
Use array.tobytes () .decode (enc) to obtain a Unicode string from an array of some other type.

The string representation of array objects has the form array (typecode, initializer). The initializer is
omitted if the array is empty, otherwise it is a Unicode string if the typecode is 'u"', otherwise it is a list of numbers.
The string representation is guaranteed to be able to be converted back to an array with the same type and value using
eval (), so long as the array class has been imported using from array import array. Variables inf and
nan must also be defined if it contains corresponding floating point values. Examples:

array (
array (
( [1, 2, 3, 4, 51])
( [1.0, 2.0, 3.14, -inf, nan])

array

)
, 'hello \u2641')
array ,

S
!
US
g

S Y

=

struct ik
FT AL AN £ Sy — i
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Module xdrlib
Packing and unpacking of External Data Representation (XDR) data as used in some remote procedure call systems.

NumPy
NumPy 3 5E T 55 —Edi 28,

8.9 weakref --- 555|FH

PACHS:  Lib/weakref.py

weakref BIRFLVF Python F2/7 A BIEIXT G 5551 A
FER3CH, ARifs Prag st 230m555 1 PG R .

XG55 I BECRUERT RATHG : AP 005 | 1RSS5, 32k el aTRAREER IR e 4, R
FEHHTHEMNE. B2, LR8BSR, BERARSI, 5951H R [HEX 5

555 | YA BRI R B QA S A7 B, (E OO B R B AL B B I
ANGEAT BT H I PR o

B, WERARE P2 KB R R GRS, R0 e B2 R RT 4 KRB — D24 FR . QSR AR 4 ] Python =7 L
KR 2 PRI B G, SR GG B 2 FR, B2 BRGS0 Bk B AT 7 B mb A Ay i Bl B T PR R A7
weakref iR weakKeyDict ionary flleakValueDictionary ZEa] AR Python L, ‘A ]{#
P55 R E W, SCFPBLE N 2 AR A Gt BAE S e S R R G o Biln, AR — A B RT S
JEWeakValueDictionary WHIH, ABAX4XPIZEBAT S IR RG] HEFBSIX R Rea 555 ik, b7
R T2 TS 5, N3 55 B S 0 52 A B 1) 45 H

WeakKeyDictionary MlWeakValueDictionary BN M H T, HAAEHS | FixE 44
SR 3 ] S RS e S 0 55 - B Wl R B . weakSet SEBLT set #:10, {H{E WeakKeyDictionary
—FE, HEAHITRNE5IH.

finalize $RPET R EIERITIARIENS 24X LA ICHE I ZEA ] w5 BRI X HEAE R Y 55 5 | B
B R R 77 SRR, RO 2 | Sh GRS R RT 2  h— ELR R AT -

R RM R Y — W F finalize R KL HEFHFHLEN —HEATEERLEACHETIN.
weakref BIRZGE TIRZHLH, VAEHTHLNE-

FEARFTA X AR T AR 5 I« SRR 5 RX 4528556 . 1 Python (MEM C) S5 Mekgl. 5By
B RAL RERG . R 2L AL RARIG. BT B BumBAS L IR SRk 5
PARARIG R4

T 3.2 JiAS KA AR T s T % thread.lock, threading.Lock A1 X4 04 32 5.
—SEPNE R, WNlist fldict, ANEBSCRETIH, BN DU Sasn =2 i

class Dict (dict):
pass

obj = Dict (red=1, green=2, blue=3) # this object is weak referenceable

CPython 84N Yi: HABNERAL, Wtuple flint, ARLFEFGIH, BIEEEL FIAHIARIHE.
AT DA B R 2B 275 55951 5 2 Il weakref-support.

MONRANGERBE LT __slots__ B, SIS PEEN, BRI ' _weakref ' FRFHRMMAZ]
__slots__ FHEHIFAFERIFSIH . S _slots__ SCHS T ARG -
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class weakref.ref (object[, callback])
1R [1] object 1555 o WIERFrFEATGAFNG , WIRT DUE ST 5 X SORIEBURGEXT 5 s AR T FaXT S
FEAE, WA X515 8 None o QIARERHE T{E AR None 1 callback , Ff HAR B 1555 | X SATI94
TN, TFEXS 5 RIRF A S5 B R FH R eR 2 5595 | RIS AR T JE R B ME— S 8% i s SRR TdR
M RFATFATH .
FVF N R— DX R IEZ 555 o B 555 R [ U8 R Z50RF 4% A el M e [ o R 45, 3] o
LS [ ] o 5D O
i ] bR RS | A B S RE sk TARER R A, (HEEG Rz R XERFE AT L 555
_del_ () H¥GIKSEREI A .
WIS object TIWA, WUFEI LT 5 . BVUAE object BEMIRZ I, 3531 OMERIFIAT (L. MRAE
object M2 G A TR WA hash (), WiHAYE kK TypeError,

951 RS, (A SRR . WER AT SRS, WS A SENWIriETgE
H—HHEXR (IR callback ZEHF) o AR TAE—Frdgxd 4, WAEER A5 8 mfE—xf
GF, ZEAME.
KA IR, AR T R
__callback___
XA H S JE M 2 ] 2 1 SR 555 | ) R pR gk . AR I s AR, B E TR X 5
CATETE, MIL/EHERES None,
16 3.4 WA KA WINT __callback__ @k,
weakref.proxy (object[, callback] )
S A5 5 ] I object B, BB BCIHFLEI 2B RSO BUR RBL, TR SR s
951 XS . RPIRTZZERIG A ProxyType B CallableProxyType, HAKRILT object 275 H
A AAS . TR S @ A Ar, AR RERAE T 7T o674 W5 Xkt 7 5 BT AR 28
PERA 1 2 R0, ELBT IR AR IR F 4 . callback W28 X S ref () BREINRI % IES4 XAH
[
TE TR SN E R UG V5 AR S J@ 75 | )k Re ferenceError,
TE 3.8 A K AEAST: 7 IR R T SR 0is AT, R HAT @ il e=.
weakref.getweakrefcount (object)
IR [l 4811] object 11555 | AR BUE -
weakref .getweakrefs (object)
1R8] 8 1] object WIRTA 555 | AR BEAA BRI 51 25
class weakref.WeakKeyDictionary ( [dict])
5951 BRI 26 o MR AN B SR | ), FHOR A O 4% B KR E 3 . X 0] TR A e
55 R o H B BB A B A IR, T O G )X S RS g M . XX T ES T g T Akt
£ SUEESIIEEDIIR
W, Y-S5 EBRLAHAEE (ERFRSAHE) WEmATNRN, EaB%E, HA
DI T X R, AR IR A R T | PSS, HRE ) B R B o R 25 H

(>>> class T(str): pass

>>> k1, k2 = T(), T()

>>> d = weakref.WeakKeyDictionary ()
>>> d[kl] = 1 # d = {kl1: 1}

>>> d[k2] = 2 #d = {kl: 2}

>>> del k1 # d = {}

.
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— FPAZ A A E R EL . i SRS i o

-
>>> class T(str): pass

>>> k1, k2 = T(), T()

>>> d = weakref.WeakKeyDictionary ()
>>> d[k1l] = 1 # d = {kl: 1}

>>> del d[k1l]

>>> d[k2] = 2 #d = {k2: 2}

>>> del k1 # d = {k2: 2}

.

T 3.9 B Z AT HO X | A | = 1A SCRE, AR UL PEP 584,

WeakKeyDictionary XREA—NENTE, FTAEEAIFNTRGI . X85 A GRUETE B A 19 8 1 g
DYROREE A", P E5 | BT I SR T BEAE G AT AT AR I o 1594 mT Tkt B & S B 35 ol
W -5 R B R L S PRl BB

WeakKeyDictionary.keyrefs ()
A [l Y S 5 | B AT RO A
class weakref.WeakValueDictionary(Lﬁa])
5595 AMERIBUR IS . A FEAAAEX I ER G I, TP A 4 H RS
TE 3.9 A R AASH: TR | A = BT SCRR, MR ULEA L PEP 584,
WeakValueDictionary SERAFG—NEINTE, WHEGLE SWeakKeyDictionary.keyrefs () &
] g 1) A
WeakValueDictionary.valuerefs ()
A [l B R R 555 | B AT R A 4
class weakref.WeakSet([eknwnm])
PRAFA TR IR G IE. MR ICREA T I, ZICRHEF
class weakref.WeakMethod(nwﬂwd[wuﬂbm%])

— AT R TR (RIS SOFE LB P A 4RI TR ) T35 M A E L ref T3, T4
SENER I EERY , FRMESS T TR B . WeakMet hod &R BT R A48 E ik, |
I X G S Uy bR R B

-
>>> class C:
def method(self):
print ("method called!")

>>> C

= C()
>>> r = weakref.ref (c.method)
>>> r ()
>>> r =