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CHAPTER 1

"Python JiE” HrA & T LR R AL .

EUFEEPINES Bl PRI EEREE, GIIBeF s, XTI, Python iEF
Bl ST SCFIITBR, FEXPENTRTE SCRE T — 220, HIA e SGE L. (B—T, HEHL
S E SCT TRIE IR, IR BF S AL SE. )

XA FEALE T P E R BRI SR8 - AT import B4 I PAZEFTA Python RS H G AN 42. A —
e iR E L E Y, (B FZXTROLTE UL, HF BAERX Bk .

AIEEAPE R Rt — RPN B A X EERRIE M AR [ D 26 A ERUR ) C i SHFNET
Python fi#féaR ;75— LERIHLUNZ ] Python % 5 PAIRISIE XU AL, A7 LB AL L I T Python 4
H, BIAITEIRRIB BRfE R A LB & ] TRPE AR AR O, BN E IR (5 o) — LB
BRI AT X5 B U A 1, BIATT4ER] . A7 SERLERAE i A SR A RS AL ICA ) Python HHn] ] 75
?gﬁﬂﬂﬁﬁﬁﬁﬁiﬁﬁﬁiﬁﬂm;ﬁﬁ%ﬁﬂ%ﬂ%%%ﬂ%%ﬁmmNﬁ%T%E%ﬁﬁﬁ
AT

g%?%%WﬁWV%mﬁﬁﬁiﬁ%%ﬁm%&ﬁ\ﬁ%%ﬂﬂﬁﬁ,%E%ﬁ%ﬁ%ﬁﬁﬁ%ﬁ%
P .

REREURARMSI AT EEA T, FAERE KA RS T 5, /R5HEXT Python [ 1% n] AN iy
SCRFR N, SR A RE T 408, ARFFAR 22 AN RS NI — R K38 B - ARt T DASE I BE N 2
Fsg GEFMITR), SER 5] EFIPRR) AR E 8. BOReic H . &n, WRIRE R
S A, K] AR — AN RERL U (2 random By FF3 E— PN TCIRARAEASERER DU
FIEEARTFNY, RV N 532 X BT, BT WA BRSO GE P i B A

AR !

1.1 STARMEER

o QUERHPL RN Unix” 38, EWREMY REGE T AL T Unix REEH . (HEXIHARIEHAFAE
TRAFENBRIERE T

o QURBAT FAPLI], BrAEN]” AT Unix” iR ECHRTE macOS 132850, BRA RS RET
Unix IR




The Python Library Reference, k&% 3.9.20

4 Chapter 1. #hif



CHAPTER 2

Python fifRf g N EL TRZ ECHIZRAL, AEATIIRARREMIT . DAR 7 BRI 45 th 1) 2

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

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

all (iterable)
IR iterable ()i TCEIY MEAE (ST ERXGNZS) WERE True . EMT:

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

any (iterable)

MR iterable FE—JCF N EAENNR ] True. WERALAARXR N2, &I False. SEHT:

(Tﬁ%J

def any(iterable):
for element in iterable:
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(£ L£50)

if element:
return True
return False

ascii (object)
Hrepr () FU, R I— ML ER G H AT IFR B 7 A58, (HR M \x \u  HIN\U X repr ()
IR A AR ER e ASCH gt i) FAF R T4 Lo AR A5 E3 1 Python 2 ) repr () 1R Bl 45 RAH
.

bin (x)
SRR DA 00" B HERI AR . RS EAY Python ks, H1SE x 2 Python
int W4, BMAUEX __index_ () Jik, PAREIEEE(E. TiHe %61

>>> bin (3)
'Ob11"

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

WIS —E TR “0b”, AT AR AR 7%

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

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

Hformat () RBEZ(EE .

class bool ([x])
B —NRME, True 8 False. x i IARMER AN X A2 R, AR x B ER(EE A
W%, iRl False; HAHMIRE] True, bool KR int (TR (W5 £R - int, float, complex
). HABEARRYRKAE. EHRHA False fl True BANSEHGI (S WA /1L ).
TE 3.7 B ek x e SRR O B8 S5

breakpoint (*args, **kws)
D R B AE VR IR UR B AR . BARRE, B sys. breakpointhook () , HiZ(LH
args fll kws . BRIATEML T, sys.breakpointhook () Hpdb. set_trace () HHEZE.
XREOLR, Baimd - NMER R R, EI AL RS A pdb Hig A AT RE AR RS B Al HEA
Plds. (AR, sys.breakpointhook () W LABCE N HAM—LE KL Yibreakpoint () HEIH
A, PSRRI AARAE R R 8

Bl & —NF it builtins.breakpoint HHZS4 breakpointhook,
3.7 FriR e

class bytearray ( [source[, encoding[, errors] ] ] )
AR [ul—ANHr bytes $4l. bytearray g —nlZEFS, WETEEN 0 <=x <256 IREL. EH
AR FER R B WA T ik, WT 5 20 A BIA S AR byt es ERBRTR Y T3k, 2 bytes

#e bytearray 31k
FEIEZS source W DA AN 17 2R A IR A 4 -

o WERZ—A> string, EALHERAE encoding ZHL (errors ZHAIRTIIEN) ) 3 bytearray () £l
Hstr.encode () J5¥E3HF string 575 1%, bytes.

o WARIE A integer, SAIRAK/INAZECTIIEAL, FHEH null FHTIHTES
o QAR Zarh KBRS G, R RS G DR R e A 7 5 5t .

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

WRBATZ, METER/IN A 0 HIEAL.

5L =34 52 £ A - bytes, bytearray, memoryview Fbytearray *f % .
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class bytes ([source[, encoding[, errors] ] ])
R —AHT “bytes” X5, B—NAREAEFH], MEHEEHR 0 <= x < 256 YEEL, bytes
Rbytearray MARTARA - EAH AR AR EAMARNZS] . O RE.

I, MRS Moy tearray () HFE.
FATSGIE T DA F AR, 2 strings.
=3t 7 5] £ - bytes, bytearray, memoryview, bytes %t % Flbytes Fo bytearray 31k .

callable (object)
MRS object J2 PR M True, BRI False. fIRRIE True, WHATWEERM, H
WARR W False, WA object $15 AL M . WHEEISR IR (828008 [l — By s
) WRSLBIEERZEA _ call_ () WEEEHN.
3.2 B HhEE: XA R E—IFAR1E Python 3.0 $EAEFR T, {E7E Python 3.2 BE B A

chr (i)
iR [1] Unicode T {57 M HEE i B F AR FAr e #52. BN, chr(97) REIFAFEE 'a', chr(8364)
B FAER e, X SRord () BYMREL.
LB AT 0 ] 1,114,111 (16 #Efl /R f2 0x10FFFF) . fd i @l X e f, &
Kk ValueError %,

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

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

@classmethod XFEHITER IR N R LT decorator -- £ 2 5] function,

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

KH1EE C+ 5 Java FIERSHEANR . MRRFEEE, WERAAT R scaticmethod (),
HREIENEZEL, HSH types.

e 3.9 R KT IABAE Al AR Hoth s 8 25 Bl il property ().

compile (source, filename, mode, flags=0, dont_inherit=False, optimize=-1)
Rt source i AL B AST X5, RBSXTR A PAfexec () Bleval () $dT. source W] DAEHFLH
T FATELER, B0 AST X%, S last By SO T g anfuf i AST %42,

filename 55255 B2 RS EEHUW SCIAF 44 5 SRS ASTZ M SO i, v DA A — S8 n] S A (E
(M '<string>'),

mode LS5 E T I RS OA F IRR . WER source Z1BA]FHY, TILAE 'exec'; QIREHR—F
B, AR Teval's WRZHEANZHXIER, WAR 'single', (FEHRJG—FRHEHT, WHE
FBAPATEER A JE None FFo @ TEIH K. )

A BESHL flags F1 dont_inherit 339 I 24 800G B4~ 20 15 25 22 57 DA KL 24 SR WA futare 50k, 02
PIE AR AL (SN2 WS 2 S compile () BACTDA R B EAR R gt QNSR4A H
T flags ZEUM AL H dont_inherit (353 }2%) W SAETCTE UMRIER L0 I B HERR 2 S8 2815 Mid
flags ZHUITFE & B G aR BE AN future 154] . IR dont_inherit Ry AEZHEEL, W AEH flags B4 -
AL ARG R (future R A i gm ik o) S0 200 o

SR AR IR future 5472 EUEROZ TR IARY . HUARO7 AT DA i — 4% 07 OR SRARIAZ ANk . $5
BIFEE future FRUERT TR B ORI AT DATE_ future A _Feature SfIHY compiler_flag
JEPEARE]. 0% AR FTDAFEast B AR A PyCE_ BIZIIA TR,
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optimize SESHGE HF GG BOAE -1 Vee S ARRRER Y —0 BT [ A DLtk ol . ok
fl;b); OJ (i&kﬁﬁtﬂc; __debug_ HE). 1 (BrEwilik, _debug_ i) 2 (COMTFAFH

ARG R PR A GIE, RS M A syntaxError FH; WARPEM A E null 777, W&l

K ValueError R,
WA HT Python [ AST IR, 1S Hast . parse ().
gl k—A~F it EH compile PSS source, filename,

Ef#: 7E 'single’ B 'eval' BAGIFZATUL PR, MADHAE D —PRITAFEE R
X code BLGTEA F) Rl vE A 52 B

Wt R SR LS JR 0 FE R AL AST W40t Python RS FTRE Jy Python
AST 4351 e VR R R 0 A0

TE 3.2 WUCHE R Feifd Fl Windows fil Mac /145, 1E 'exec' BN EARATATEE R . B9
T optimize T2

FE 3.5 E G 2 Hi source LS null FATHITE S MK TypeError B4 .

3.8 #HRFEE: ast .PyCF_ALLOW_TOP_LEVEL_AWAIT FLYE R]{ETEAR P& A DAE A M i B E R
await, async for fil async with % .

class complex ( [real[, imag] ])
AR [EMER real + imag*1j fSEL, BORFFAFAR BB PR SR WERSE — MBS R AR, e
fEREN— AR, I BRI BG5S B B S AR PR BESH]
PURBAT AR (E2E Y (DA . WERE S T imag, WIBGAME N, MRS B int Mrloat
—REEAT R e . AR SE SR, AR 0,

X F—A~38 Python X4 x, complex (x) & FE4 x.__complex_ (). WP __complex_ ()
KEXNFELGER _ float_ (). W _ float_ () KREXKFEEEE _ index_ ().

g SRR, FAFRTE + 30 - MBS IURNRER 2. BT complex ('1+23") 42
VAW, Hcomplex ("1 + 23") fftkvalueError B,

HFEA —int, float, complex FiR T B EHL,
TE 3.6 MU B ] DASE T R AR S B B e T L
16 3.8 CE R 43R __complex () il __float () REXMELGRE _ index_ ().

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

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

dir ( [object] )
WA LS, MR A AR A2 R. GERA LS, EaziliRNZN A U8
e TIE
WARMPE D4R __dir_ () W, BAZHERERM, HF BOAaR R —AJ MR, X
AVFEIHBEEX __getattr () B __getattribute () BREHIXIREER HE Xdir () Kl
HENWENE.

O
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WERMEARRME __dir (), BPRBSZMREE XH__dict__ @IERISRAR QU
B GiRIFFARZEEN, WRMGAHEN __getattr_ (), IEPRATREANHER .

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

o MRS GBBIBRT G, WA Rt SR SR 2 AR -

o AURXTGURRMEEXTS, WIRUEENRBIEATR, H Hid AR i 2L 0w .

o B, FIRBUEMRIBIEATR, ERREMATR, I HBHER MR ITA B2 E .
R [ B Fe i TR . il

>>> import struct

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

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

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

['Struct', '__all_ ', '__builtins__ ', '__cached__', '__doc__', '__file__ "',
' initializing__', '__loader__ ', '__name__ ', '_ package_ ',

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

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

def _ dir_ (self):

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

MR Podir () FRENTETAELEAXRMA, FroAE Sl ER e AT 4 74,
TAE IR PRUESS R B AR Pl — e, BRI Wl BEAEA RURAS Z B . B, 24552
s KR, metaclass B PEA LS FELT RS .

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

enumerate (iterable, start=0)
R NMEEXSG . iterable WUZE— T, Blterator, BOAMSCRFERAIN SR . enumerate ()
R A ERERH__next_ () FyEREl—ATcdl, B —MHEE (M sarr 4G, Bk 0)
F L AR iterable 3RAFHIE

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

>>> list (enumerate (seasons))

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

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

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

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

eval (expression[, globals[, locals] ])
LSRN, AT EERY globals il locals. globals SEZ: W@ — A8 locals W] AR ATk
LIRUE
expression ZH2NEH—A Python ik (AR LBR—NRAFIIR) BRI RAE, IF6E
globals Fl locals “7- By & Jmy Rl JRy i din 44 25 ) o AR globals FMAFAE H AW E LA __builtins
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HEERIE, W SHERRMT expression 2 Hi4d A AL A ST P EAR B bui 1 tins BY5| . XEKRE
expression 5 HA X FREbuL 1t ins B 5E AT RARR HAZ BRIIIR S W AEHE . WA W locals
FHIFLERINE N globals P, QIR FHERMA N, WRAXPATHR S Heval () BHRHR
R globals F1 locals. 1ER:, eval() H1%AG X SMEIFREE T CIRJRFR) % 21 1 22 i A R .«

AR AR R AR AR . TEVR RN el . Bl

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

XA E AT AR PATAE AR SR (Mcompile () GIER) . XFHLT, SERAHEIIER,
AR TR WERHGFIZAS RN mode 5232 'exec' HLeval () RITMEA None .

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

TN AS fast . literal_eval (), ZMRELA] AL EPATIE S CFRIFRIB X TR
gl E—% 1+ F 1 exec T Z4L code_object,

exec (object[, globals[, locals] ])
XA B FF B ST Python fURD . object il FAFH sl AR & WRZFAFER, ABALT
PRl — 2251 Python IRAIH AT (BRIERATEESTIR) . MRS, TR g E N
1o FEAEMIGEOLT , BEATHYARSER R, M R A B S A (WS T Y file-input —77) . ¥
HERAMELEA #BL exec () BRBBIUEE LT 3CH, nonlocal, yield Ml return iR ABETE
BRAICE SCLASME I« 1% R %R 3R [MlH{E 2 None.

TEEWEARRE O, WA T AT, AR Y HI M E IR AT AR RARAE T globals, WIE L7
e AFH CRERRFMMTR), RFHGRIE T2 RARTRAE &, R FE LT globals
Al locals, “BEAM124 M T2 RFURPAS . WAL T locals, WIE T DLRATATILE T4 . i
FEAERIZZ b, globals Fil locals J& [A]— >4 . MR exec 152N EAMXTGAE R globals Fil locals
DULARAS R4 [+ i A 28 5 SR DL — R AT

W2k globals “FHAALE __builtins_ H{A, MR HZEHAX N EDbuiltins FHFIHE]
Mo Wi, ERPITHRIBEG SRS exec () 20, TPAEMRFACH __builtins_ FAHLIHAF]
globals ™4 il T DA AR 2 Py AR A

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

Hff: WHE globals () Mllocals () WA HIREIATIN 4 RFIAMT I, FIe] AR eiEid
Yhexec () WH AR =A% S.

TEfR: BRHATS L, locals AT AN R 1ocals () BREEH IR —E: ANEIR B AR BN locals
T, MR EFEAexec () BEURBIRABRIGXT locals WIS, & HBIRLIEZ 3 locals 744,

filter (function, iterable)
H iterable F1eREL function IR B EAREE TR, M@ —ASHTHER AR . iterable W] PLE—ANF5, —4
IFRFERMAR, B kAR WER function J& None |, WSRIZEE— S ek%L, Bl iterable
TR BRI TTRE SRR
W R, filter (function, iterable) fHY4TF— A EFFEAZL, 24 function N2 None Y

Bl (item for item in iterable if function (item)); function 4& None HJHHME N
(item for item in iterable if item) .

& Mitertools. filterfalse () [H#, KA function R |7] false I} A EHY iterable W 762 A #h

DT L Unis SURRIOFTA0IRE . AU ASCHE BT, R TR AP B P Bt Windows 3 Mac SUfi 677
.
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class float([x])
A A MBS BT o AR T T R
ﬁﬂ%;&% TR, WELAREE HEREF 7 ArE, PRI AR RS, Z At A
G AEAFSA A - ST A . SR PUE NaN (JEEE) . IR
T K FAFER . MRUIHbE, BREEEMEE, WA LTGENE A N5

Sign = "+" | nm_n

infinity = "Infinity" | "inf"

nan = "nan"

numeric_value = floatnumber | infinity | nan

numeric_string [sign] numeric_value

X H, floatnumber /& Python 3% s F4FH B X, 1 W floating, FH: K/NGERW] DA, i
fn, “inf”, “Inf”, “INFINITY”. “iNfINity” #FA]PAZRIETLG K.

T, QRS R ET R, WER L HAGHIFEE (FF Python 7 SRS BEVE R ) AOTF A8
MRS Python V7 SN BB A8, WSk OoverflowError,

FfF—~58 Python X4 x, float (x) £FILH x._ float_ (). WHE _ float_ () RE
MEELEZE _ index () .

WERBALS, Wik[E 0.0 .
NV

>>> float ('+1.23")

1.23

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

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

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

>>> float ('-Infinity'")
—-inf

FF R - int, float, complex 3R T IF B IHL,
TE 3.6 JCE I BT DARE 1 F R 2 HRS SO B A T4 4L
TE 3.7 BUE B x B HARIE N L8 S
TE 3.8 UM 2R __float_ () AEXELRE __index_ ().

format ( value[, format_spec] )
KF value Al format_spec FEfil Y “HUfl” FoR. format spec IR T value SEZ2EHL, B
KR ZH E RS AR ERS b % % XA EARIE S

BRI format_spec ;&—NF 74, BlEEAH ST str (value) MFEIMEER.

P8 ] format (value, format_spec) < # ¥t i type (value)._ format__ (value,
format_spec) , FrPASEHIFHPH _ format () HEH ARSI WKy EE RN
iR E|object B format_spec AR a5, BH IR format_spec SR FE A& F4F 5, T 2> fi
K TypeError B,

e 3.4 JREM: XY format_spec NEZSF/FEN, object () . _format__ (format_spec) 2fill
K TypeError,

class frozenset ([iterable])
Rl —ANE frozenset W4, BREA[IESE iterable T ILE . frozenset B2—PNEMZ,
BHRIER R, S frozenset MELSER - set, frozenset,

ESHNE set, 1ist, tuple fMldict 2%, PAMcollections BiisE TR B AL .
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getattr (object, name[, default] )
R Gt A JE I E . name AR FAFEH . MARFAF R 2N Z B2 —, W FHZJEE
. BN, getattr(x, 'foobar') 4§[[]T x.foobar. WRIEENEBEAFAE, HEMET
default {5, WLRREI'E, FNfEZAttributeError,

iR BT ARG K AEIEmIFEN, WU FshRERAAEYE (AP T RILIT L0 8 1:)
HFRAME getater () REHE

globals ()
30 0] S PR 2 AR A 44 A5 (RN . T BRI AT, IXORTE S RO B, TOiE eR e
U AR R AL

hasattr (object, name)
BES R PR . MR TFRR RN RIYEEZ —r4 PR, WERE True, 755 W]
False. (MINBEZMdHH getattr (object, name) HEGHACtributeError S8 KL
o)

hash (object)
REIZA LG AE (WREATIE) . WA, EOETF AR ITTER N R P R it
. ARIFEONR A A AR A (R 2REURE, 40 1F0 1.0).

W RN THOR __hash_ () F¥E, WHRE, hash () BHEVLES TR KRR [
{H. 72 __hash__ ().

help ( [object] )
EENERIIIRS (R EXPHER) . REELS, MR & RS EEscH
ARG RESRE TR, WP, w28, k. P T R % T
FRER, IEES & LT EIER . WERES 2 MRS, WA Bizot e s B it .
TV ERNERAE R ES AN R P I TR (), WEAELEMM help () BIBHREERE R Z HI
I AR ETE S . B2 XEE, ESH A XAURA EIE S0 FAQ % H .

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

hex (x)
FEREFIEAR DA “OX” SNEI I/ NG N A . Q2R x A2 Python ine X4, MWAATE L
RMIEEELY __index_ () Kk, 86T

>>> hex (255)
'Oxff!

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

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

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

('Oxff', 'f£f', 'FEF')

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

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

('oxff', '"f£f', 'FEF')

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

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

CPython implementation detail: This is the address of the object in memory.
Bl k— %t EH builtins . id AT SEL 1d.

input ( [prompt] )
WERAFAE prompr 2%, WINRGHE ASRHER, RKREANFIRITA . BTk, SR A T —
17, FHE N ZR/E (T REMIRATRF) JFRE . 243250 EOF i}, Witk EoFError, 4N

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

"Monty Python's Flying Circus"

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

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

AR ] — A EEF AT SO AT S xS BN R, SUCEAER G I SRR ] 0. 2R x s X

T _int_ (), int(x) FFBRE x._int_ (). R x E X T __index_ (), ERFRM x.
_dindex_ (). R xEXT __trunc__ (), BRRM x.__trunc_ (). PR, R
BES:INE

W x RNEET, BEA base ZEL, x WAHRTFRFH . bytes, Rl base iy FEFHE
Wbytearray Sl SICFHIMILAE + 80 - (PRIANEEEEH), BiEAE T —DiEHh n
PR 0 8 n-1 9%k, Ha )z (A 2]z ) 38 10 £ 35, BRIAK) base 2 10, FeiFii il
0. 2-36, 2. 8. 16 HEHIECF AT AZEM AL S H 0b/0B . 00/00 . 0x/0X HiZiskFm. dEh 0%
GRS 2R RE, REMgiRaZ 2, 8, 100 16 #H P —A. Frbd int (10107,
0) IR, Hint (*010') Al int ('010', 8) BHTEM.

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

TE 3.4 CHE L Q5 base AN/ int WISEHBI, {H base ¥4 base.__index_ F¥E, WSREMZN
EARIRBGH HIE . PARTIIRAE ] base.__int_ |fiifN/& base.__index_ .

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

16 3.9.14 UG 0t SFe M A=A e 2 ot 52 50 R DA B B S E 4 M 25 T, 45—
AR xRN e MR ne FBOR AR R BN 23] & Va LueError. i
R AT AT B A KR A SORY

isinstance (object, classinfo)
WR SN object J2Z4X classinfo W)L BIBCE B (B [MFESUE D) TZEMER M True. 412R object
ARG ERBIIN S, B R IRIE False. WS classinfo @A 4 02 (B th HoAt 28 T
BEIAH B TCH ), AL object & HATAT—ABI SLHIFEIR ] True, QIR classinfo WA &
R, WA RRBCHBCRA I CHP TH, WS K TypeError 5.

issubclass (class, classinfo)
Return True if class is a subclass (direct, indirect or virtual) of classinfo. A class is considered a subclass of
itself. classinfo may be a tuple of class objects (or recursively, other such tuples), in which case return True
if class is a subclass of any entry in classinfo. In any other case, a TypeError exception is raised.
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iter (object[, sentinel] )
R [m]—A~iterator W5 . W REFESR —AES, H—DLSWBREEIEFE AR . WEREA
TS, object WESCHEREMRMNY (B __iter () H¥E) BUEEGRIG, BT S YL
(f _getitem__ () ¥, HEFSEN 0 FHR) . MR EASREX LML, Sk TypeError,
WA B =52 sentinel, HR 24 object W& PR X5 X AAE 0L F A4 U EARAE, BIR
LR BER__next__ () FIERES RN LS HIA ] object; Q1AL IR M 45 5K 2 sentinel N fil
K StopIteration, 75N [a]JEFH4E5H

HiESHERE R,

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

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

len (s)
R EE (TR . LS FLAE)FSH] (U string, bytes. tuple, list 3 range 45) s(&E4 (40

dictionary. set BY, frozen set %),

CPython implementation detail: len X T KT sys.maxsize [ Elrange (2 ** 100) £5]
K OoverflowError,

class list ([iterable])
BORWFR R REL, 1ist SEPr @ —Mul A8 o258, EE S 2] & fl5 20 £ A - list, wple,

range.

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

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

map (function, iterable, ...)
Sl — 445 funcrion [ JI1F: iterable i i— 34yt FLAE O A B8 WISRAE A T UMY irerable 5
B, function W52 A I_J/\il‘ﬂ(ﬂ’bk%#%&f“ﬂﬂ?ﬁ}\ﬁ?ﬁTﬁﬁﬁ%EP# TR . 4 2 A1)

IR, A0 AR A GRS MBS AR S . X T e B i A C &2 SOl g
W, W& Hitertools.starmap ().

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

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

AR HRGE T —MIE SR, BAiR AR ierable, IR B PTIEACT G PR RRIICER ARG T
A BVA ERICCESE, R PR KRR A E S

ﬁﬂﬁ"T]ﬁEﬁEﬂﬂ?&%ﬁ%Eﬁ;&?‘% key KSR EHTF R BRI SR, Wtedilist . sore () 1.
default 5222 ] AR GO 2R B R AR AR G082, I HEcA 4 default , W 2 fih

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

iterable, key=keyfunc) {#fF—
3.4 FriRIaE: keyword-only 352 default .
TE 3.8 RN key R]PA-H None,

class memoryview (object)

R E 2 E LS AT X5 A XRIEAER, WHSRA 501 .
min (iterable, *[, key, default])
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min (argl, arg2, *args[, key])
R BN EAXT G iR/ MR ITER SR B R DAL SE S iR/
AR HSRE T — N E S, B Eiterable, 1R [FIVIEARATG R/ NATTER WAL T A K
PAERIOLEZEL, LR Bl S/ N S HL
HWAEHBEHXEFEES. key LS EHFREAMNSE, L4 list.sort () 1.
default S5 Z: 52 4] LRGN B BHR B . AR ATERX G R Z, I HIEH S defaulr | )2l

K ValueError,

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

3.4 FRINfE: keyword-only 352 default .
T 3.8 IRFE U key A]PACH None,

next (iterator[, default])
WIS dterator W__next__ () FFEREUF —AI0K . RERZFEIS, WAR W45 1) default,
MREEBINEN % St opTteration,

class object
Rl FHER RS . object @RI, B RAFTA Python JESLBiyiE k. X
AR ZAT LS.

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

oct (x)
R — BRI AL — AR R <007 E@/\‘ﬁiﬁ?ﬁﬂ?ﬁ$ ZiRe— M EVAM Python ik, #I2R x A
& Python i int X%, IEFREE X __index__ jjﬁl_lﬁlg/l\%ﬁ — 255

>>> oct (8)
'0010"

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

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

>>> ! ‘% 10, "% 10

('0o12', '12")

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

>>> £'{10:40}', £'{10:0}"

('0o12', '12")

FW format () KIHEZAE R

open (file, mode="r’, buffering=-1, encoding=None, errors=None, newline=None, closefd=True, opener=None)
FITF file FFIR AR B file object . QIFRZIIFARERATIF, WG Ak O0SError. £ tut-files R
R BE 2 YRR B

file J2—"path-like object, F/R¥FBFTIFHI SR AL (MRt BR AR B 2410 TAE H MR AR) |
AT DA Bl (R BRSO AT . (IR SO AT, B B R 18] 1) VO it 4 ¢ A i
KM, BRAE closefd #ih False )

mode & — N[ IEFAFER, AT @I . BAER "o, XEERE T AR
FIIFIE . Haw Wa: BA 'w' (BICSFEr ) ;s Heeteala < 5 B
% 'a' (fE —# Unix R4 L, Joie Y4110 SO 8 5 EAT 4 7 B ﬁfTﬁ G AHR 238 B sS4

) o TECARBIR, W encoding WA 52, MR V& Ko MH M amiL: i locale.
getpreferredencodlng (False) RIRPUAMIGRID . (FEEBCRIE AJRAGTT, W6 —akfilpt
LI ARESGE encoding.) W] FHIIBLA
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4t
m

B (BOA)

HA, IS

HrEtEEIE, RSP EATAEN R K
G, MRS WA R B
T IEEN

RS ECNN)

TP HTEH (S SA)

+|t|o|y x| |n

BB o GTIFITRROOR, 5wt [0, B8 1wt 5 rwrb ' SHTIF IR
o BGU e 5 eebt ST RIS

IEAFE R R EIY), Python K43 —iEHI A SCAR VO, DA BEGIBFT IR0 e (404E mode Z40+
) 'or ) RENE Hbytes X5, NHFTAEMMEL. AT (BRIAEOLT, 3CELE mode
SZEPEE v ) B, SURENERE st EAEMEHTRE R encoding (MR E) 534
=8 NGOl T 2

WAMA ARV — MR U, RPN FRAEMRCR, e il ZBIESTEL
AR S Funiversal newlines, 3X4F Python 3.0 # BN BRINAT N . 155 [Fnewline TE S 1) SCRY T RS
ZHT .

PEfit: Python ARl T EH A REN0 SCA S PHIR s AT AL B4 Python A SH5¢ L, RIL S P
Fx

buffering j&— NPT ERREEL, FT BB S MHIRNE . LA 0 R KA (R AVE ), A
1 REEATZ M (RAESCARBE T AT ), e A— B0 > 1 SRFRIRIE 8 KNG o IX 1 735K/
R, X R X PR /NG T 3k 2o /O, {H TextIOWrapper (R mode='r+"
FITFISCME) & 75— Mgl . B8 HE Text IOWrapper &, FEMiio. Text TOWrapper.
reconfigure () W write_through bR, MIEH L buffering 5, BRIARI S ikng T
TEAF .

o RSO DA 2 RN R EA T Gl s R K ORI R G X R, 2l R R R R
#I “HkoN Sl io. DEFAULT BUFFER_SIZE, ¥EVFZ RS L, FEoh KWK EEEH# K
4096 T 8192 23

o “THA? RN (isatty () I&RE] True W3CHF) EHATSM . HALSOAR SO RiA SR
/15 i B

encoding ;& 1T RS S S ST RS I 2 FR o X IVI% RAE ORI o BRIAGR RS 2408 1
G (R&locale.getpreferredencoding () IRIMAME), {ER]PAfE F{E{ Python 3733 f¥jtext
encoding o A RIFFMHRIBINR, S Hcodecs Bk,

errors J— NIRRT SR, T 488 Qe b 0 4 B AN AR AL A 158 - SR BEE — WEHIR N .
A DA B AR EA R AR Y (B FE 452472 5 % ), B codecs. register_error ()
HA AT AT A R AL PR B2 A S o B A% BB

o WURTFAERBDHER, 'strict' &5|KValueError FH . BOAHE None HAMIFERIZR
« 'ignore' ZMEHEDR. VLR, ZMEHMADET IR AES EAEEE K.
o 'replace' RFBHARC (Bl "2 ) EAARREIRAHT

+ 'surrogateescape' FHEALM AL 5T %R U+DC80 % U+DCFF il A F U5 8
RIGLL. HIEH AR surrogateescape HRAMPLAR X LU AR (7 S 1] 21 A
[l o T T AL B AT R A s 2 S A

o JUHAES ASCHFI A 3R " xmlcharrefreplace ' o i A SCRAIFATREE AR Y XML
FAFGIH s#nnn;

* 'backslashreplace' Jij Python {5 [ SR 51 et U DR Hcdie
« 'namereplace’ (WRIEMGH SR M A\N{. . o} 8 SUFFIRIA R TAT -
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newline 52 fluniversal newlines FER AR (BAGER T XA#R) . B PAE None, '', "\n',
"\r' A "\r\n'. EHILIEREM:

o MU BEBGR A, U1 newline 2y None, WJE Al HATHI . B AR BIATRIALA "\n ",
Nt oEg \r\n' iR, XUEATHEIEN  \n' FEIRIIFFIEZ AT, WARER T, NS
AR, EATE R 25 8 T R B . WURE AR AR Al W AT
S ETFATH AL, EATES AR IR [l 45 AR ) 9

o BHEIBE AR, IR newline ky None, W ARAEMT ' \n' FAFERRIHFEI N R BRINT 2
Wiffos. linesep. WL newline & ' ' 5 '\n', WIRFITHEIIFE. Q1R newline 2 ATAn] HAth A
A, MBS AR \n" PRI 46 2 I FAFER

W closefd j& False I HAAH T SCHRFF AR X4, HBAY4 30U PR, T2 SO AR TT
PHREHTIRRES . NSRS S W closefd W75 K True  (BRIMA), 75 WHEE] KA.

AT DA A2 % i FT JH ) opener A ) 1 TP RS . SRR ABISREI SR (file, flags ) VI opener
IRAGSCPERS R IER SCPHIATT o opener LR —AFTHFHYSCHHIATT (i 05 . open as opener
I} 5 4%1% None HIZCRAMA) .

ST SO T T 4k R e
FHERBIEEH os. open () BRERIdir_fd IEZ, W2 ERH S A AR FT I S04

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

>>> with open('spamspam.txt', 'w', opener=opener) as f:
IS i8] p

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

open () WREUITR B[] file object 2RV HT Fr A . S48 open () PASCAEEK ("w', ', Twt ',
"rt ' S FTHOCHERE, BRIl io. Text TOBase (kN io. Text Towrapper) —NT2., 4
i o DA IR T IR SCRRy, RIS & i0. Buf feredIOBase —AF35. AkMES
Hep: R iR, BRRRIEl Lo, Buf feredrReader; FE5 A I FIE N i HilAR
T, B¥iREio.Bufferediiriter, ME/GEAT, B¥iRElio.BufferedRandom, 4
PR, WS ERER, Blio.RawIOBase j—A~FHio.Filelo,

TGS RS ERAERR, Flinrileinput, io (FBTopen()). os. os.path, tempfile
Mshutil,

gl k—H it FE 4 open [t Z%L file, mode, flags.,
mode 5 flags ZHUAT DATEIFIATA A BLA_ o e slifie i .
TE 3.3 Fi
o BEHNT opener 2.,
o WY e AR
o WEM A TOError, AERO0SError R4 .
o MERSCHCAFAE AN THE AR ('x' ), BHERMAFileExistsError,

TE 3.4 JRE I
o SCUEPRAESE I 4HIK o

Deprecated since version 3.4, will be removed in version 3.10: 'U" 5z,
TE 3.5 BOE L

o WERRGF RGP, (BG5S OHFTF AL S, MRBOIESEIXRSETA,
TARM A InterruptedError T (JRFFEN PEP 475),
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o T 'namereplace’ 4HRACTFERIO .

1t 3.6 JRCE
o HIMASEIL T 05 PathLike XFRHI L HE.

o 7 Windows |, FTH— KGR M IXRFR ] io. RawIOBase BT, A ZEio.
FileIO,

ord (c)

Kot 2675 BAAS Unicode FAF I F4FE, 1R 01X F T Unicode % 5 3. Bl ord ('a') &[4k
97, ord('€") (FRICHS) &Il 8364 . XEchr () HINEREL.

pow (base, exp[, mod ])

1R [8] base 1¥) exp e WIS mod f74E, WIR A base 1) exp IR FEXT mod 4y (M pow (base, exp)
$ mod WEEL) . PISHIERX pow (base, exp) TR ITIBHALF: base**exp,

SR TONEUEZRA . ST IR AR ERERCEA, WS F o ARIE BT 2R AR il FE . X
Fint BfEEL, S5REAE SEESMFERZER (BH)5), BRIESE ASECNRE: FEXMELT,
IR S BRI oM 7 S BT S 77 s R . N, pow (10, 2) iR[F] 100, {H pow (10, -2)
R 0,01, XfFint B rloat RBMGEA—ANIREUNFEE, S Ad—NEEWERGS. i,
pow (-9, 0.5) iR[E—/NEEET 35 fE.

XF 1nt BEAEEL base il exp, WIHRLE H mod , W) mod Wh75 KA H mod WA R 2 . QIAR45
mod F-H. exp FE., W base WAZAIXT T mod RNA[ R . FEXFFH T, ¥R [l pow (inv_base,
—exp, mod), Htinv_base K base WIEIERT mod B4,

RGBT 38 BEIECE 97 Btk

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

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

15 3.8 R Xt T int BfER, =ZH0BXM pow BIE RV —ASHCHTE, BT AT %K
Y REL

1E 3.8 BUEH: AR TSE Z A A ESEL

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

Bt objects ¥TEN R file 15 & B SCAL, DA sep 43 BRIFAEAR RN L end. sep, end, file Fil flush WNFRAFAE,
T PA XS X G

JrA e R E SRRSO T, B PAT T str () —F, BB AR, PA sep 7rF
HAER M I end. sep Fl end HRILUNFFFE; EATHETTPAK None, X EMRE M ERIAME. 2R
WA objects, Wprint () $FHE AN end.

file ZHN A —AHH write (string) HFEMNS; WRSECRNFAE SN None, W
M sys.stdout. HTEFTAIRSEESWE N SCARTFFH, HWitprint () NEEHT 3#EHl
BSOS . ST XSt Wi file.write(...),

R BRI ET file, BANRE flush FKETFSECNEAE, AR TR H

TE 3.3 MU B80T Aush B FSH0.

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

i [n] property Jg .

foet RARBUBVE(E R AL foet 2T BB ML REL. fdel 32 T MR B IEER R %L HH. doc
NIRRT GBI SR T

— LB TR R T R I x:

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

Q)
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(£ L£50)

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 ¢ 2 C WS, c.x KFE getter, c.x = value ¥ setter, del c.x FfFH deleter,

WIERE L, doc KRR 1% property JE LR SURFAFER . 15 Wi property 545 D1 feer 1y SRS FAFER (411
RIFAE) o XL property () M Adecorator FeBE KR RHIE B L AT DA ZR 2 Hu 9 B

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

@property

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

mmn

PA L @property ZEMigh ot voltage () HIEFAL N — A BAME L IR K L@ Tk getter”, H
R voltage B SCAY T4 E3 1 B} Get the current voltage.”

FHALBEW R HA getter, setter PAJ deleter J5ik, ENTH] AR iR R QUEHZFFAL B LR
BIAS R RH LR 7 10 R RS P R W BRI . X et — 011 e AR

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

@property

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

mrn

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

self. x = value
@x.deleter
def x(self):

del self._x

IR SR AT A O T RPN R RS RS R S A R 44 P (REA B
H %o )

AR [0 AR AE SR X SR AR BA S A S BRI @ P £get, £set il £del.
E 3.5 BUOHE R FFAL R PEXT G 0 SO 4 H BAE R AT S 1Y o

class range (stop)

class range (start, stop[, step] )
BRI REL, Hrange Sihr B — AR ZERIFHNEE, S WAErange »F % 5575 7 - list,
tuple, range WA SCRS AR .

repr (object)

R & — ARG AT IR BB P AR . W TR RAORUL, %A 2R Il 5 7 AF e
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UM GYHE B L eval () BT BRI Z BAGAHIE 1 E %E,H\ﬁﬂha/RT%%/Tﬁ/; e EAE
J&%vﬂlﬂéﬁ Fpef, A S IR 44 FR-50 AL E R G4 FRORIHBHE R BRI L o 2R mT DA
EX __repr_ () JPVARAE R ECH B B SO TR WA N

reversed (seq)

iR 8| —AN L] fiterator . seq WhAUE—ANHA __reversed_ () JNiKHINREE & SCFHZF S
W (RAM 0 FHIRR BB AL SN _ len_ (O JFEMl __getitem () 1K),

round (number[ ndigits |) ]

iR [8] number 5 A3 /INEUS G ndigits 4G FERYME . AN5R ndigits WA IS BN None , TIIR Bl B2 0T i A
(EtDEES @

KT Fround () N EZEEL, [HEWE A S &IEITHYT 10 E’Jﬁﬁ ndlgtts RIS WSS
Bl AR S, WERREE (L, round (0.5) Al round ( ) ¥4 01 round (1.5) K 2).
FEATEEBEAR PTVE A 800 ndigits GEEL. FE 750, Wk ndtglts %ﬁé &5 None R B4 H
R BB EE S number [FZEBUAHIA] o

XTF—H% ) Python X4 number, round RFZFE4; number.__round__

Wfis XHF AT round () AT HTTRES S ANF: B, round(2.675, 2) K4 2.67
TR RN 2. 66, SORFURRIFHIR: ST AR b MR EARRELIE 2
o R . TE2 5 ut-fp-issues T EE 215 E..

class set ([iterable])
[l — AN set XGe, AIDAREREA A N iterable AR ITCEK . set B—PNERM. HAEFset
3FD R KT —— set, frozenset PHLIRTXAFEMI Y

HrHMELSESENER frozenset, 1ist, tuple flldict 28, PAMcollections fik,

setattr (object, name, value)
WRE S ogetattr () WAXTY. .. HBECH—MRE. — N FRRA—MERE. T%j’aﬂi*/\

WA EEECE ISR KBS ERS ZEME, REXZR avrX Fhie. WJ!ID setattr (x
"foobar', 123) &M T x.foobar = 123,

iR BT ARG KA mIFEN, WU FshRERATEYE (AT FRILIT L0981 )
CRRONEF ] setattr () RiKEE .

class slice (stop)

class slice (start, stop[, step])
Return a slice object representing the set of indices specified by range (start, stop, step). The
start and step arguments default to None. Slice objects have read-only data attributes start, stop and
step which merely return the argument values (or their default). They have no other explicit functionality;
however they are used by NumPy and other third party packages. Slice objects are also generated when
extended indexing syntax is used. For example: a [start:stop:step] ora[start:stop, 1i]. See
itertools.islice () foran alternate version that returns an iterator.

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

M5 iterable H TR 01— S EHERP 5112
HAMA LS, BTG E N KBTS

key 18 EWH A BASEIERE, T T M iterable (54T R PR EUH T U8 (F1 40 key=str.
lower). ZRIAE N None (HIEWRICR).

reverse JJj— N /R(H. WIEREH True, WIEEAFNFRITTERHL SR L I THET .
il functools.cmp_to_key () W¥#RH cmp BN key BT

WEMsorted () BilRRRUER . MR DHEFP A PR 2 2028 HORE S SR S5 14 70 3 R I ot
MHAFER) — RA TR ZEAT (BB ] . FEr i) .

HOP SR R < ZETTH Z (A e . BORGE L—A> 1t O Jrikt R PARESTHEY, {H PEP 8 &
BB A ANAS B B SR B TS e S HAlHE R TR (Ahmax () ) 0 AR [R] A 25 i o
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B, X T BRI T A A2 Tk . SEBLBTA NS U A BTk SR A 28 2 LR AR L
MIRE R R AT AR SO 3] gt () 97595

A KA /R BTN ZHE P #0R , 7Z 1 sortinghowto .

@staticmethod
FEOT R ST
S HEANSERR R E SR BRSO, 5 EE
class C:
@staticmethod

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

@staticmethod XFETERIR N R EL I decorator -- 15217 function,
BSTERTR A AT DATEZE EE T (Bl C . £ () WAl RAXESERI FdEfT (Bl c O . £0)).

Python W[ ER ST ¥A S Java 3 C ++ FES TR, RS R classmethod (), HTAIE%E
T ) 5 R ) AR

G A B iias—FE, WA MR staticmethod , FHXJHZERPATHEEAE.
WSS R TR AT | B B0 HLIE A Sk o H shFE e SL il vk . XX seri ol , 356 H
B

class C:
builtin_open = staticmethod (open)

B TREZAH REFSTHENEE, S5 types .

class str (object=")

class str (object=b", encoding="utf-8’, errors=’strict’)
BB —Astr AW object . A XFHFMER., HSHstr() .
str RWETEthcass . B KT FHRBIEBAR AR £D o,

sum (iterable, /, start=0)
M start FF-45 H 2 A% iterable WBR AR WLEGHE . iterable (F)5E T, T start [EIR f
TR
X 28 0 SR Uk, fEAEsum () WAL PHEFA R AN EE Ry WA .
join (sequence) . ZEDAY JEHKGBEXTVE SAE KA, S Wmath. fsum (). BPH— R W] %
X%, HEEMHitertools.chain(),

1 3.8 UHE ML start TS0 1 KR BEFESEOE AT E -
super ([type[, object-or—type] ])
R[] —AREEXTS , EoRET I ZFE4, type B SCREULR L . X5 M CAE R P S 1 4k
A ERAH .
object-or-type 1 i& Fl T8 & Wmethod resolution order, R4 type 2 JG TG

ZEB3E UL, NS object-or-type 1f)__mro__ "D -> B -> C -> A —> object H H. type HI{EH N
B, NMlsuper () &= ZE C —> A —> object,

object-or-type ff)__mro__ J&MHIH T getattr () flsuper () W3R EEVHERIT . %
JEME RS, T DATEAT AT 4k A 2 9 25 44 25 o A el eae g

AR S8, WRRBIPEENZZERBEN. WRE DS H 1%, W
isinstance (obj, type) UAUNEAH. WHRE - ANSHCH— 18, N issubclass (type2,
type) MACHEE (&M THETE).

super A5 Wi SLES B . AE HA RAYKE R ZREEM T, super ] FR G| AN A N 2 2HHE & T
T2 FK, MG 4Edr . X Fp YA S HAB R ARE T super 1 FEIERFHL

5 A M BRAESSPITIREE P SRR IMEZ 4K . I 5128 Python JIr A A A7AE T S g
EE AR R BT G XL “SERET o nTEE, B 2 ARSI RN
Vo TEIBETT o R AE I O ARG L AR A M R R 254 (B R 7 ) e iz A T
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T E R ; AP A B3 SR RS R SRR, SR PR R ik WU ] RE AR AR IS AT I 2 R R Y
B

XEFPA LA B, S B A R X R

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

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

BT AR, super () MR HTFBEIEER. —ATTRER N H &R AE L R %I
ik %,

W Bsuper () AR B2 S 8 AR 48 SRR — B4 kLAY, B4 super () .
__getitem__ (name)., EMFX S 2@dLMWEHCH __getattribute_ () F¥E, Xk
ERE AT TN R P 48 R3S, I B FrMEZ 4k . KWL, super () ¥ super () [name]
TR REAE T s AT A T R FR i I AR e X

BRI, BT ENSHIILAUSL, super () FARTAET RN . WS
Wl T E S RO AT RS U . TSR OGE H T 2858 SCNTR, R R 4 1A 5 B A2
A2 AIE ARG 2R 2 i AR, IB 7 SR 7 v 17 24 TS o

XA KA super () RAMTBAT MMEZER S EE, #5254 (1] super() (145 H -

class tuple ( [itemble] )

IR REL, (Htuple SEBR g — AR AR FFSIRA, SWAETA 575 KT - list, wple,
range H ) SCREBEHH o

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

EN—AZHL, IR0 object HIFER ., R e —A type MR, Ml HGobject . _class_ fTik
[l Ry X A [

Wi isinstance () WERECEAIIXI G ZREL, FAESHETLRTEDL.
BAZASHET, RE—ASE type X4 . XFEANR FJE class iBA—FEISIER, name F4F
FRIEM WM name_ J@YE; bases TTHMFREBIHSWA__bases_ J@ME; W 3N 2
WWIFTE ML E S object o dict FHALFRFARM BRI EE S EFERCN__dict_ )&
PEZ BT e plids Diak s . TP E A SB[ I £ voe X5

>>> class X:

a =1
>>> X = type('X", (), dict(a=1))
G ES

LA Z S BRI R BTSSP L R A Y o2 ML GBH N __init_subclass_ (),
AT SCrp KT (R T metaclass) W17R 77 2.

Y% 5 class-customization .

£ 3.6 iR type I FRUPRARER type. _new__, FFAHREMH—HSHIEAARRBOT
E AIUESITE

vars ( [abject] )

WA, 2, KRS ERA__dict JRYERIRZRIY__dict @ik,

BRI BRI R QI TR it Rt (2, JEEARM_dict R s
PR EIE A (B, Ke il types. MappingProxyType Fp 1k HI3 H H7),

A BHOT, vars () IFR%I100a15 (). TR, locals LU T UG, B3 locals
YT NS

WERIE T —PXQEERA__dict_ JBYE (FlI, BERBHFELT __slots_ JBIER)

W &5 K TypeError 4.
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zip ( *iterables)
BIE—ARE Tk BN TTERX R T T R LR
R —ASeHpyE R, HPrs i DT HE SR BB ST ST ER RS i TR Y
Fri AT E R R R i — o B, B RHEIEE R . YA DR R S50, &
PR —ARITTAH M EREE . AN SEE, BERHRE DR MY T

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

PR DRAIE AT IR AN G4 e 2 A B IR R A . (5] DA zip (% [iter (s) 1*n) XAERYMH
ARG —RINEBIR RN K E I n 0. XREE R AF9ERE n R, PUERAH T
HAS n WHAZERZNWER . EERRSSR R AT N KB n iR,

AR DB AT E R R AR R TCECERT, W zip () R A BEARA SR H A RITRT . 40
SRIARL R EEL, Wik Hitertools.zip_longest ().

zip () 5 * BEAME G AT ARRIF R — 513

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

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

>>> zipped = zip(x, V)

>>> list (zipped)

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

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

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

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

{Efi#: Himportlib. import_module () A, X4~ H % Python Fife AT 2 M £ 1wt

PPl import 1EA)AEIA A « B AR Gl S A builtins fHIFIRIES builtins.
__import_ ) PAEMEIN import IBAIANIE L, (A2 MEURB UG R, BN HSFABT (S0
PEP 302) il B A S LB FEAE H AR, AR SERIG A8, HMVFZ ARS8 i i 2
BRI AR M import_ () MW importlib. import_module ().
LR T name B A5 ] BB FH 45 72 1) globals F1 locals iy A0 AE ALY bR SCH 44 FR
fromlist 25 17 %M HH name ¥ 7€ BIREHE S ARG sl FARHLF) 2 FR o ARifE SCEE 5 2 Al FH H: locals
SR, MAUEH globals Z80RMfE import A R 3,

level 57 2 X IB AN FA . 0 (BRI BRE LHITLRXTFA o level Ny IEREZRANT
BRI import_ () MHR, HEHRRILHFZE GEES L PEP 328),

4 name 2L BHHIE ) package .module I, HEARFXRERFEZHE (BT Z A4
FR) . W0 LA name Gy AWK, (HJ2, M50 TARZEHY fromlist ZH06S, WAFIRIE] LA name iy 4
LR .

BIan, iEH) import spam BYZEART 5 LA ARG AF A ] 647 3 i
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&ix

spam = __ _import__ ('spam', globals(), locals(), [1, 0)

1E/4] import spam.ham [ZERE KA R

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

|

A E import () RANMMREITUZEIRE, ROy 2l import AW E FIFFE
PRRHIR G o

S —J5h, 1&4) from spam.ham import eggs, sausage as saus HJZEHE¥ N

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

X, spam.ham BiR& i import () &M, ZERARRREEM IR PHBOFIRIES E
AT TR L ER) 24 5

MR AR AR e A (W EEEE ), WM imporclib. import_module ()
TE 3.3 UH R level AT SZ R T80 (BROAEWIEHCH 0) .
TE 3.9 RE S U T TS5 -E 5 -1 i, FR5EAE § PYTHONCASEOK IUAERF§ 20 o
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CHAPTER 3

>
[
3k
il

HOEMEEAETNEMSSH T . BEfile:
False

bool KMMMERMH. % False MILZIEMNH &5 K SyntaxError,

True

bool KRAMEAE. % True WERIFEMIF 5Kk SyntaxError,

None
NoneType KA ME—{H. None &8 I TFRE/ME, 4 EHERINSECRAEZ B KA. 45 None
R IEERIF 25| Kk sSyntaxError,

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

__dand__ () &) T REFERH MR R . BN R (R A

A M HER (S0gii) JrvkiR 1A Not Tmplemented i, MRREERRFE2IE0N ) —FPAY (S
—SEEEAE, BURTBHEAT) MRHE. R 2250k Ml Not Implemented, NIf#ERERE
FFGI R E ) 78 . BRI ) Not Implemented R8RSR 4 52 H B 50K (1] 2] Python A4
H1§%) Not Implemented {H.

S W R AEF A

I NotImplementedError il Not Implemented ANH[ HH, B BATE L% FRAN .
A xR B E S, S Not ImplementedError,

TE 3.9 BUHE M /R A SRR fRE Not Implemented EFFH . BT HuiSwifiiss B, |
KERIEt & i Deprecat ionWarning. BXHEARFR Python lRAH 5| & TypeError,

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

A2 Python S A -0 EWUSZ, WL AEME. HiES I assert ).
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HEfig: A M None, False, True fll__debug  JLYREFIRME (R(ELENT. HEZEIES, 5l
KsyntaxiError ), FILAEATAIABEOA R “HIER)” HEL.

3.1 f site ERBRMBYEE

site B (TR HEA, RIEG I - arATukl) K LR EEsnE N E f 2 250 e
ZHIMERERS shell IRA M, I HARAERR P Al

quit (code=None)

exit (code=None)
STEIREAT ST, £ATET 43, B4l “Use quit) or Ctrl-D (ie. EOF) to exit”, 4iiJfl Bx$ %
BF, KR E iR SRS Kk systemExit,

copyright

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

license

MITEIIAT ), 23T EIH—4%74 E. “Type license() to see the full license text”, 4 ] 0 S0,
PAG T B /R SE VR ATIE SCA (BRR R —Bf )
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cHAPTER 4

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

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

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

4.1 ZiE{EEN

%gxﬁ%ﬁﬁﬂ%ﬁﬁﬁiﬁﬁﬂ%ﬁ?ﬂh PASEAE 1 £ B0 while fFRNAAFEUR RN T SCBNd A s S n B AL
> ;i P

—AXGAEBAN O RPN B, B 43 G I B ST __pool () A HIR
I False BU@E X T __len () JEHIREIE. RGBS 720 A BRI N EXT 5

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

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

U X SO TR VR B AIAME B AT 5% Python 2% 48 (customization).,
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4.2 F/RisH --- and, or, not

XLJE TR, IR TP HES:

B8 ZR: &iE
X Or y if x is false, then y, else x €))
x and vy | if xis false, then x, else y 2)
not x if x is false, then True, else False | (3)

YRR
(1) BRAMEHESAF, IS VETER— BHON AR 42X B AR
Q) SRS, IS TER— A BAON U A 2 A B AR

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

4.3 LLBEH

7. Python H A7 \FHHLEGZEAT . EMMILEPME (A ZRBER RS ) . HEGEE AT DMERE I IE;
B, x <y <= 2T x <y and y <= z, PHERHARZLAAET y RPORE—K (ELERFE
DR x <y SR IRER 2 #ASBORME) -

WAL B T HRE T

EH | &8

< T

= IS

> KT

> KTa5T
— 5T

= ET

is BETA

Ls not | 7UEMN SRR

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

HA AN FAR RIS SE 0 L b Rl A, BRAERENL T __eq () HiE.

— NSRS AN B 5 A ] 2 HoAth S sl HA SRR pg e 2 A THE Y, ke Oz 3s e LT B2 ik,
G 1t (), _le_ (),__gt__ () A __ge_ () (MIAnSRARMSCENE AU B U #E, 8w
HEs 1t () Ml __eq () EATAT).

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

AP EA AL ERAIZHE in flnot in, EflWierable S8BT __contains__ () J7¥kH
REUP ]
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4.4 IR --- int, float, complex

FHE =R BT 2R AL 8, F S 3OM B 4. BbAh, fHMER TREN 2R3, BEEA LR
K. A BEEE M C i double SRS A RARMALFiE4T IrEMLAR L% SUEOR RS BE A P
TR Esys. float_info WHEF . A ESLHMMELR, 20 A—MFABFRR. EN—1E
Bz PEEBOX PN, W z.real il z.imag. (BRUEZEES MBI ECFEEAL, NFR R AT
W fractions.Fraction VAKVAR P8 Sk BEFR I S decimal . Decimal, )

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

Python 524 X RHEAE2H : U— N IuBEARBEFERAEECE R REERTR, ~ 8" BRAMEIERS
FTEEN 5 MNRAER R, BB B, A RS . RFERBUNBCE Z [ AR, TR
PRk B (R RS A (L —

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

BT (BRI W TR (A XsRE%, 54 operator-summary) :

ZE ZR: #iF | BEXE
X +y x Ay By#l
X -y x Fly W2
X *y x Al y 3
x /[y x Fly WD
x //y x Al y R EL (1)
X5y x /vy R (2)
-x x Bz
+x x AR
abs (x) x PR/ abs ()
int (x) FF x FAf R R (3)(6) | int ()
float (x) F x FA R i R @)(6) | float ()
complex (re, im) | —/NHASEEE re FIEEE im BIEE. im BAAH 0. | (6) complex ()
c.conjugate () EH e i 3LEg
divmod (x, V) (x // vy, x % y) 2) divmod ()
pow (X, y) x [y KR ) pow ()
X **y x )y W ®)

R

(1) BFCOAREE R SR — AL BEPRIRAUA—E 2 int, B4R 0 7L 55 177 )

EAL//200, (1) //2R-1,1//(=2) -1 (-1)//(-2) K 0,

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

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

(4) float 532 F4FHf nan” RIS RIERTZL "+ 507 BY7inf” 23 5IFR 807 (NaN) PARIESATESS .

(5) Python $f pow (0,

0) MO ** 0NN L, X@HMATEF IR

(6) BB FMEEFHEN 0 ) 9 SULMAFAA Unicode 747 (HA N FHERIERIIUIE R o

1% 25 https://www.unicode.org/Public/13.0.0/ucd/extracted/DerivedNumericType.txt 2 F E A Nd $FE
JEPERAHS S SR R

FiG numbers.Real 58 (int M float) MEFE FAizE:

PR, B (1, 21 5 (1.0, 2.0] 2SR, TAHMER B,

4.4, #=F3ERY - int, float, complex
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ey 1 ZR:

math.trunc(x) | x #BW¥ N Integral

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

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

A RELZHBFIZE RS Mmath flemath B,

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

THEREALE AR R AR TR IERE, A TIRER sl ~ A S5 Hbh—IuHAREHE
(+ and -) FIFRIPHLSELL .

BEFHE I A ST HEFP i iz 555 3

=8 #R: =iF
x |y | xHly ALK 4)
x Ny | x M yHEA TR | 4
x &y | xHMyEAL 4)
X << n | x ‘¥ n i (H(2)
x > n | x & nfi (H(3)
~X x B U

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

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

4.4.2 ERABIRIMIIFGE

int Z8SCH T numbers. Integral abstract base class, BtAN, BREAL T HA LA T3

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

>>> n = -37

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

>>> n.bit_length()
6

ARG, R x B, M x.bit_length () 2ffif5 2** (k-1) <= abs(x) < 2**k [{Jiff—
IEEEBL k. [A kR, 24 abs (x) /DNEE ARG IEMIS ARG, Wk = 1 + int (log(abs(x),
2)) . W x HF, N x.bit_length() 1&[A 0,

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

3.1 B RE.

int.to_bytes (length, byteorder, *, signed=False)
IR A F7R — R TR

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

b'\x04\x00"'

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

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

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

>>> x = 1000

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

R length AR FT . WIRHBORRE A T Bk R M 25| R Over flowmrror,

byteorder Z: 5§ & Fl T FR BN FATIT o AN2R byteorder  "oig", MR &AL HFE T 4L
HIFTk o Q2R byteorder " Little", Wi m b F A BAETF AR . Bl K EWLRS L
JEAFY, WM sys. byteorder fERFENMTFE.

signed Z: B 7 2 5 I AME R R BRI AR signed h False Hf HET M@ L, W&
g% overflowError, signed FJERAE N False.

3.2 B IIHE.

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

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

16

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

4096

>>> int.from_bytes (b'\xfc\x00', byteorder='big', signed=True)
-1024

>>> int.from_bytes (b'\xfc\x00', byteorder='big', signed=False)
64512

>>> int.from_bytes ([255, 0, 0], byteorder='big')

16711680

bytes ZHLIH—A>bytes-like object B2 B 7 )R] BT %

byteorder Z 30 & TR BB FATWUF . WSR byteorder 2y "big" , Wi iy (5 9 HAE 715 4L
HIYTFk o QR byteorder g "Little™, NIz A7 TR P BARIARRE . EHOEREHASE L
JRAEFE, W sys. byteorder T AIMFE.

signed ZHAGH A5 ] MG AR FR AL
3.2 B fE.

int.as_integer_ratio()
IR %R R, LRI SR T R RO B B R B LR R XA BB B AR
T, LAERSEE.

3.8 B fE.
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4.4.3 FREBBMIMINFGE

float Z5ZUSLI] T numbers . Real abstract base class, float B EAG DL N7

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

&5 k% valueError,

float.is_integer ()

A2 float ST A IR AL AR MR ] True, FHIR[E False:

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

>>> (3.2).is_integer()
False

BT SR 5 SR AR R Z A . fi T Python 77 s 807 N ERAFAt - — B il 5k, PR
B SR B R Z IR IR & S EE B AR R T H /SRR B A A VPR B 3R A
IRV B XAEIA TR A TAERHER A .
float .hex ()
PA 75 2 i 245 ER B TR 2R o] — AN SRR R . XA BRIE S, XMERER R U SIS
0x FRRAM o IFEEL
classmethod float.fromhex (s)
R PAF S HERIEAFER s FRORPNF RSB R . FAFER s AT A R AR R 254
EHE float . hex () BBV, Mfloat. fromhex () BETIE,

R AR R AR

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

AR sign APAE + B —, integer f fraction J& -+ NHEMIEE 4N F/E, exponent &
WA TR A T IR KNG A M, 7E integer B fraction H A A AT — N AN BRI
e MIEVERLIT C9 ARUER) 6.4.4.2 /NI Frffiid () iE¥E, W2 Java 1.5 DA_ERTE FHAOIBEYE . HRHH,
float.hex () W4 v LARIAE C 5 Java FURS o i /S s V% S 8 EE, M C 1 sa #8 X 4AFL
Java [f§) Double.toHexString 4R M TSRS N float . fromhex () sz,

T YER exponent ;& T #EHIELIMTAE /8 uEHEL, B4 HES RBHRER 2 MER. B, T3R8 aF
B 0x3.a7p10 F/RFEAE (3 + 10./16 + 7./16**2) * 2.0**10 Bl 3740.0:

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

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

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

444 BERBNBREH

YT AR A R F x Ml y, K x == y BfdbhE hash(x) == hash(y) (FHFZS W
__hash__ () TE¥ERH X, NTETES M FRR (WHint, float, decimal.Decimal
Mlfractions.Fraction) FSCBIFFARUERE, Python X4 F KRB Aris Fg 3 T AR B A BEUE X
S — AR, WNiZisB8 %t int flfractions.Fraction PNARRSEH], PAK float fldecimal.
Decimal WA RREEISAT . WAKT Fid, HRECEE A PA—ANE e gL p #F47 P A Y. P
[{EAE Python 1R Phsys . hash_info ) modulus JRHEME LI -

CPython implementation detail: H §ijfif JH 1 Bk €, 7 Clong K 32 (ViHlEs L P = 2**31 - 1M
1E Clong ly 64 Ml F P = 2**61 - 1,

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

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

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

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

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

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

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

T FE BRI, G B — SR AR TN B A AR Python fCRSR G, W TS AHEL. float
i complex HIMEFir{H:

import sys, math

def

def

def

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

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

men

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

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

hash_value = -hash_value
if hash_value == -1:

hash_value = -2

return hash_value

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

if math.isnan (x) :

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

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

return hash_fraction(*x.as_integer_ratio())

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

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

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

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

if hash_value == -1:

QS
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hash_value = -2
return hash_value

4.5 ENJRE

Python SCHFIERS g P HEATIAACRIMES: . X i I A B o SE Ry s BT T Rir P B &

SCRRIEACR SRR o RHAE T SCRIRAIR R P2 B SR Uik .

Ba RESRPEE AR, WAUE L—DITik:

container.__iter__ ()
A=A RN G . PR RFTE SR T SO AR A AR SRR [ IR AR, )
AT DABRBEER A 7 VR T T T SRR A R B g . (LR 2 s OB R S 011
I SRR A SEFITR LG S8 D3 AR 4548 o ) R XTIV Python/C API Ht Python Xif 4 28 544 {4
M tp_iter Hfi.

AR B B FESFFAT WAL, BRI T ERE

iterator.__iter_ ()
R EERERRAL X2 [ VA G A ARG for FI in iBA)EE T BT A o RS Y.
T Python/C API Ht Python %5 KB 4EF R to_iter F8{7,

iterator.__next__ ()
MARREHGR IR —I . AR EBBA TR, gk stopTteration Spa. N T
Python/C API #1 Python X 5 R AULE IR ) tp_iternext ffi.

Python & 3C T LR IE AN R DA SRR X — AR Fp s R 2 P MR SR i T b A s e B T
IEACA MM S I, R 2 B LA TGS SR A B AR A AN

—HIAUARI__next__ () IS KT StopIteration, EMM—EXREEAMGI KRR . A
TR T AR S IR TEvR IR H AT

4.5.1 HmgedE

Python [fjgenerator $fit 7 —MSLBLIE AU EFET 30, ARAARXIR __iter () FFIRBERHN—
AMERAE, B AR BRGNS (AR R — DA RSN R ), G ERE __iter ()
M _next__ () Jiike A REMARITELFE T AZ yield kA S0k .

4.6 FH|ZRY --- 1ist, tuple, range

A =FEEA P A AL ist, tuple I range XF4R . JALBR = E S HdE MISTA T A B RRAE B IR 81)
REAELR /N ik

4.6.1 BRFIRE
REBIpIRA, WIE AR R A AR AEL S35 TR P #EAE, collections.abc. Sequence
ABC W it R B2 2 HTE [ 7 U 1) 2628 B IRt S B S 24

WAL BT F I TSI FEdts T, s 1 2 EAAFEZAFES, n, i, j Mk 2R x AT
i f s i L AE ) S MM KR AL RS 52

in not in BRVEEA S R AREM RIS, + (R A~ (FARD) BAERA SR A ELE A A
fLiedk.

3T, AT 2 T I B A 2
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ey} ZR: %iF
x in s W5 s PRYEIZET x WZEE N True, BHNH False (D

x not in s A s R T x WZEHH False, HIH True (1)

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

min (s) s [ e/ NI

max (s) s [N

s.index (x[, il, 311) | xfEs PHREIIMHYERTS (K554 S5 HAE ) Zh) [ 8)
s.count (x) x 7E s B B EL

HAT B e R SRR EURE o o3t tuple I list (Y FUB Il 2 U BRI TR B T 301 . X B RE AE
THRAEAMNSE, WS UK R A R AN, H NP o KR . (SERAT i SIS

) comparisons 754} . )
PR

() B4R in Ml not in BARAEMEHNEOLT (UM T 1) B A0 0 R AR I, KL2e % T4 ¥ 51 (Bt s e,

bytes Mlbytearray) WH M ENTHEAT T FFAGN:

>>> llgqﬂ ln "qusﬂ
True

(2) /T 0 By n (HSBA1E 0 RALH CEN—15 s RSP WHERERF s PRI A 295

DU EMSWERGI. X— & H 24 Python Zi B TEEI NI Hiln:

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

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

(r1r = 3

[31]

BEMERAET (1] 2T PR RITENNER, Bl [11]

* 3 EERFI =40

HERRA X —DEINERRG I B Lists FREMT—ADITRIER BRI — 25K B

ARAT A PATR J7 SRR AN R 51 2 TC R 151 3%

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

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

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

>>> lists

[031, [51, [7]1]

E— R R DAYE FAQ 45 H fag-multidimensional-list F 77 .

3)
+ 3. HESERE -0 7380 0.

WA £ B O AE, MRTIF AT RS s AR R: RS2 Hol len(s) + 18 len(s)

@) s i B P BOE SCHRTA IR 1 <= k < 3 RSS54RI, iRt i 8 j KT

(5) s i B j RN k IR BOESCHITARR 0 <= n < (3-1) /k RF|F x =

len(s), WM len(s). Q15 i GEAEECH None, WA 0. AR j B4 IEECA None, JUIH A
len(s) . Wi KFETj, WY A=A,

i+ n*k By
Mo AL, K558 1, it+k, i+2*k, 1+3*k, PABLIEHE, k7] j i (H—E
AAFE o 24k NIEERS, i 1 j S EANKT len(s) . Y4k HTEN, i fj SR EAKT
len(s) - 1. W iskj BT None, BTSN “Zak” 8 GEWF— Ay 28 (k8 W B+
k HIFE9). THHER, kAT, W k4 None, 4{E 1 Zb#,

4.6. %A - 1list, tuple, range
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(6) PFEATAFH G R EMCTIINR . X WG 0 B PHE KA P9 A TR TP & 5T
FPA SRR Ts . REERAGLAMERIBATINIT 8, AR AU NI Rz —:

o WRPHHEser XA, AR AR — DI R RIGHE M str. join () BREHA—Iio.
StringIO SEHIFHAESSRINRIUE (I{H

o WERPHEbytes W4, AT AEMMEHbytes. join () Blio.BytesTo, BUEAT DA
Hbytearray WMEHITIFEMPHE. bytearray MEEAARN, H HEA R E /T HALH

o WARPHE cuple MR, WHCNY LIt R
o WTHERA, WEEA RSO
(7) FLEFFIRI (Bl range) SUSCFFEARRF R IUTE], NI A SRS BHEZ S

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

4.6.2 FEIIFFI%R

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

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

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

8 ZR: &iE
s[i] = x B s BO5E | DR A X

s[i:j] = ¢t B s i B j Y B T E A5 N2

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

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

MR RR s[1:7:k] BYILE

s .append (x B x e ol KRR (8T s[len(s) :len(s)] = [x])
s.clear () Mos PREBRIT A I (S5[6] T del s[:]) (5)
s.copy () Bl s B DL (T s 1)) (5)
s.extend(t) Bis += t | HHtBWNEY s GEA FSERT s[len(s) :len(s)] = t)

s *= n B s BN ESR n YORX IS T8 3y (6)
s.insert (i, x) TEH (ARG ER x A s (FRIT s[i:1] = [x])
s.pop () 3 s.pop (i) PR i 7 BRI, JFRFEEA s PR ()
s.remove (x) MEE s HEE—A> s 111 S F x WuiH . 3)
s.reverse () HEHLRF A1 R H R TR . “4)

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

@) YPEER RS PHIR) reverse () JPAR B BO% A ABRIEZS A1 2850 1. o d e )t 12
I R AT, B A 2R B R A .
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() f¥fi clear () Ml copy O &N T HASIFYI T AR AT A2 (Blandict Flset) WHE O OREF—
., copy () AEcollections.abc.MutableSequence ABC [{—#R4), (B R EZEHAKY) )48
FPo KRS T

3.3 FrhihfE: clear () fil copy () Hik.

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

4.64 FFEK

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

A Z A7 R )k -
o MEH—XTHESRFR IR (]
o NS, HPMuAZ S5 E: (al, [a, b, c]
o [HAMFEMSER: [x for x in iterable]
o (i FRBAYIERE: 1ist () B list (iterable)

Mg AR i — o3, A I iterable )35 H A A R W B(E S50 . iterable W] PAZ 751
YERER A T A RS . MR iterable B4 2 —5132, BHAE IR BIHE AL, KT
iterable[:]., flll, list ('abc') &RH ['a', 'b', 'c'] W list( (1, 2, 3) ) &MH
(1, 2, 31, WMRKAHNSE, WiESHFQdE— =58 (1.

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

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

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

key $5E A — D SEAREL, T IWEANFIRICER PRI (Bl key=str. lower),
xR FHIR P IR SO R, RIS SRR P . BOAME None R H.
FERT ) FIGHE P AT A B 7 B

a]PAF ] functools. cmp_to_key () F 2.x XAEH cmp BREVEEHR key B,
reverse J—MA/RME . QRBEA True, MR ITCEARF S0 T A THER .

R RT R8I I T ¥ 2 I A O P 81 PABRAIE 25 (] 2855 1. Bl Ji) P s i 2 o
I‘Eﬂﬁ%ﬂ@iﬁ@%, EHALREHTERTH (G sorted () BoRHigR—HEHE
Fro5B1) o

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

AT KHEP R BN o] B HE P 0/, 3525 sortinghowto .

CPython implementation detail: 7£— S HHE I E], 2Rl 28 B 2 b AT It 22 3 R
SE LR . Python ) C SEBA RAEHE PRSI R /RS, R A B A EHE 91 ) Bk

AN L5 K ValueError,
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4.6.5 jT4H

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

class tuple ( [itemble] )

CNGEZ iy vidfe oIk
o [EH—XHBHES R RR A O
o H—NEHRE S RFREICH: a, 3 (a,)
o HHLES R Z AT a, b, cor (a, b, c)
o HiIHNEWtuple (): tuple () B tuple (iterable)

MR E— oo, H s iterable Wi 5 HAG FH [ (E- 5 ¥ o iterable ] PAE 751 32
B py A g ml A T A0 X 5. MR iterable 42— JC4l, SIS Mok HaR [|] . 64,
tuple ('abc') &M ('a', 'b', 'c') I tuple( [1, 2, 31 )&RME (1, 2, 3). WHEE
HHEBSEH, HiEaaE—A2od O .

TR UL A BT M H S E S M A B S . RS HE Tk, A s so g ol 35 2l i vk
B SIS BLERSN . BN, £(a, b, <) FETEHREIFAE =S5 £ ((a, b, c)) WELE

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

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

72 HUTRT B CAL R G0 A 18 (R

4.6.6 range {5

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

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

range 415 2SI S EL R (ATDAR N B int BT T __index () F5k I EH9xF
%) . WIREWE step 250, WERINH 1. WIREWE start Z50, WERIAK 0, Q1R step AT, W &5]

K ValueError,

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

MR step FUE, i€ range WA ARJIIA r[i] = start + stepri, {HRHIZFMUCH 1
>= 0 Hr[i] > stop.

WK £ (0] AFFEEAYIRBIZA:, W% range XF 40745 range XGRS SCFF AR, 2o AR
BEAMIERTI I E B R BIT IR RS

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

ZiOVerflowErroro

— 4 range XTG4~

>>> list (range (10))

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

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

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

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

[0, 3, 6, 9]

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

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

Q)
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(£ L£50)

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

[]

range X RS T — A FFAIR BTG AR, (EPHERIEE RS (X2 T range XIR L RERR ™
RAR R P, T B A2 AN B0 3 A 2 3 SO AR o

start

start TR ZWIME (WERIZTE S RPN, 0)
stop

stop TR ZH{H
step

step IESHIH QERZIES RSB R 1)

range REMAHHEM L ist Meuple WIRETET — A range XIGER S B E SRR (Boh) W, &
RHPrRRERAZ R (BIERRAET start, stop Ml step fH, H&MRIGTZITHAMA A T
TEHIHME) -

range MR LI T collections. abc. Sequence ABC, LIS . JTTRRGIE. VI EHEE,
HZF MRS (S W57 %A - list, ple, 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 == Al 1= Kz range X 5@ A AH S 2R HAE M AR LR . a2 vl, WSRMIA range X§ 4 LA R
FEF IO EN TR . (R R AR A range MR RES BA ANFH) scart, stop
fstep @M, il range (0) == range (2, 1, 3) Iirange(0, 3, 2) == range (0, 4, 2).)

£ 3.2 R L3 Sequence ABC. SCHRFUIR RIS o B 1 nt X GAERT R I 18] N EAT R A I, 1
ARG BT .

TE 3.3 WUE R & =="F1'!=" DAY range X4 e SUWEF P RIATHCE (TIASRARTEXT R BIFRIR) o
3.3 FiiEheE: start, stop fMstep @M.
S

» linspace recipe J#7R T U] S — AN HE IR SRABLUAS ()38 A5 3 #5500 I 1) range X4
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4.7 XAFH|ZE - str

£ Python H AL PR SCARE R M st XPR, WA F4 % F4FERZ I Unicode f 0744 B AN AT AL 5
7). FREERTIEEA Z AR Gk

RN R A L

« WEIE T pdFHAN TE 55

° EE%]% {1 'Eiﬁgl%' 1 |’ nwn Eﬁ;}x?]%"""
] =F5 S AP ] AR B AT ——Ho i BieA 1928 P AP S e AT R P TR
Ve B— R AN 7, Z 18] R i 258 20 B i 2745 H 7 THHE 2 Bl A B A ER T
&;ﬁ,‘jﬁ%i}‘éﬂ ("spam " "eggs") — "spam eggS"g

THZ Y strings 1A KA FAFER FHEREZER, WSRO SOFS], ARGER © (Craw”) Ri2H
HEE R R SO S AL B

FAFERAL AT LA i ] s € - MR AR S B

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

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

1 3.3 BUE R O 15 Python 2 RS T AR, FRR AL FAFERFIE N o ATg. EX7ArH 5 e
W& LB, I HARES © mIgR I 3

class str (object=")

class str (object=b", encoding="utf-8’, errors=>strict’)
MR [F] object {F 45 B A . AIRAKIEHE object MR [m] 23 FAFH . FEHAUEOL T str () BATHER
T encoding o, errors BRAHHH, BRI,

IR encoding B errors YK 25 H,, N str (object) iR[H type (object) . str__ (object),
X2 object 11" AEIE " B RIFH AT R EREA . MTFEAFREINS, X2 RFARAS, W
object % __str__ () I, Wstr () HELHENR repr (object)

N encoding 5% errors /04 H Ho 22— W object W % & — bytes-like object (ffl WNbytes
B bytearray)., TEIHIEN T, U object J&2—"bytes (Bibytearray) %%, N str (bytes,
encoding, errors) % ffy Thytes.decode (encoding, errors). 4 W%, < 1F#H
Mbytes.decode () Z HIIRBGH XXTZ T ER bytes X 5. S [ =t 4] 5 2 k7 - bytes,
bytearray, memoryview -5 bufferobjects | i 3= 25 h XM R I1E E.

Fr—"Abytes MGEANstr () AL encoding B errors ZHHBAEIE T2 — MO0, Rz 4k
EXWFAFRER (53752 Python 1) -b A ATkmi) . fildn:

>>> str(b'Zoot!")
"b'Zoot! "™

AR str REHITEWEZEL, WS TR AT I LA — sor FIF 45 8097 i /N Zh
HAECFERTE , WS f-strings FIA4 X F 45 955 /NT. ILAMETTAS: [ S AR AL P20 5 /INAT
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4.71 FHEBNFEE

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

TP S PIR P AR ERAR SRS, — AR TR A RIS PRI ] & HiE: (B P st r. format (),
X FAF B85 A 2 LT A B 1 X)) 5 —Flg BT Cprint £ AL, B RTALBEAY RS
e, I HLRMEAIERR R, (E06h T & T A PR DR A 2 O BRI (printf A 49 T 45 5 15 KAL)

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

str.capitalize ()

REEFAFR RS, HEDNPRS, HRN/NS.

TE 3.8 MU B 85— N FAFIFER A T titlecase T A2 uppercase. XMW E R AF IR FAFRH
HENFRECHRE, MHARETERFRE.

str.casefold()

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

HEREKNGRUTH NG, B2EMAK—L, FAESBRFAE T KNG ER.
Bign, fEENGFE R YT "ss". T BEELE/NE T, lower () ANEXF "B AT RAS ;
Micasefold () WM& HE A "ss™,

TH R/ NG SE T2 2 WL Unicode ARIERY) 3.13 7.
3.3 B

str.center (width[, ﬁllchar] )
SRIEL K widh ()75, SR RFEAE L . BRSO fillchar HUFEPHRAGZS G0 (BB
ASCIH Z3A8AF) o AN width /NT45T Len (s) NI W] EFAFE I EIA .

str.count (sub[, start[, end] ] )
R FAFER sub T [start, end] JEFENIEE S IR EL . WTBESEL start 5 end 25 REENYI 3R
ik

str.encode (encoding="utf-8”, errors="strict”)
IR 0] JE A R G A TR R RICA . BRAGRAS A tut£-8" . W DAZE th errors SRR AN [R] A A
RAHF 2. errors BRIMESN 'strict', FIRRILEHRST| K UnicodeError, HAlR] FA(E
5 '"ignore', 'replace’, 'xmlcharrefreplace', 'backslashreplace' DA MATA] H AthiE
codecs. register_error () WWIWE, HSMR4ERELTZ 5 £ /N, BEE R RS FE,
WS RAFEm D N,

errors SRR LA, DIRIHRLAERE, T AES RIS GO o R Python TF 4 3%
X, SRR KA errors .

TE 3.1 BCE S AT X K S0 SR
e 3.9 BUEHL: errors BAEAETT EARAAITHIAB TS B2

str.endswith (suﬁix[, start[, end] ] )
WERTATER DA E B suffix 45GRI0] True, MR False. suffix Al DA M ZAMIEE R 528
T@ﬁiﬂ‘]fnéﬂo URA W EIT start, F5 FTHEE L EIT IR A . AIRAT AT end , F5AE T i 5E (7 L
IR

str.expandtabs (tabsize=8)
BB FAFER I EIAS, AR 1R & A A SR e, BLRBGR T Y i 8 ( E 25 E 1
HIRAFIERE . 4 tabsize DFAFBON—HIRAL (BRI 8 I BUE M HHIRAAES 0, 8, 16 HUSHE)
ZIRIPFATR, YA THE BB TR PR MR TR SR (\v), W&
TESR AN RSN, HEIAF ST F— PR (HRFASAPE S ) Wk
FARBATAF (\n) SEIEFF (\r), BSBRFIFRFUHIMERCNE . EAHAL TR 2Ok
AL HFEFF A HIFNIN—, AEETAAERHT NN 2 A s

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

(3
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(£ L£50)

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

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

BT AP sub AE s [start cend] YI WHEREIMER/NRTG] . ATRSEL start 5 end 200N
YRk WA sub RPHR N MGR A -1,

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

>>> 'Py' in 'Python'
True

str.format (*args, **kwargs)

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

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

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

Wi MU n K8 (F40: '{:n}"'.format (1234)) KRB F (int, float, complex,
decimal.Decimal JHT25) IBHE, %R ES R L.C_CTYPE XIE %% L.C_NUMERIC
X PAfRRY Llocaleconv () i decimal_point il thousands_sep FE, WHRBEA1EIE ASCII
TR K E T 1035, IF H LC_NUMERIC K45 LC_CTYPE R A—F. X MImkf ik
5 LA .

TE 3.7 R M n RAMEMECFRT, Z RSSO0 N GRS LC_CTYPE Xk
H N LC_NUMERIC [XI.

str.format_map (mapping)

KT str.format (**mapping), AFZALTET mapping &Y H# fH M0 A 2 52 i 3] —
Adict. WEMM AR — 122 mapping Jy dict Y7 OL:

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

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

3.2 B fE.

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

BT rind (), BEKADTFTFIER STk valueError,

str.isalnum/()

WS 8 ) B A R FL N4, W] Trve . USR] Falae .
MMH c.isalpha() , c.isdecimal () , c.isdigit () , B c.isnumeric () ZHH—41&MH
True , WFFF ¢ BFREET .

str.isalpha/()

WERTAFER PRI A PR R P, 9F B —ADF4F, 1Bl True , HMRE False . )
?f—?%?ﬁ%l}%;{f UniCOde ??ﬁi&ﬁ}iqji‘éij\j”Letter” E‘J?”Fﬁ:, Ep%lgl]::‘b?a\.ﬁ”Lm”‘ ”Lt”‘ ”Lu”‘ ”Ll”
u"Lo” Z — By IR RS MR 4. R, X5 Unicode AR L™ 748 JE A .
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str.

str.

str.

str.

str.

str.

str

str.

str.

str.

isascii ()

WA AT R B AR T P47 2 ASCIT, 3R [8] True , A NIR[E] False . ASCII 4
H RS A5 TG & U+0000-U+007F

3.7 B sE.

isdecimal ()

WUERSAF R o ) PG AR 2 T b 207 B R 208 — 54, WERE True , 75 0)5R H]
False . T#FHIFERFHEABLETT AR R AL 10 FEHIECFE AT, Blin U+0660 , BRI H A0~ RE 40
0. ki, +iEHFFRF2 Unicode il F 287 "Nd” HHig— 4T

isdigit ()

WEIRFRFER P T ARy, HEREVAE AT, 1BE True , BNERN False . $7 4
5+ EA T B R AL BRI R, Qe EARET . X HE TR AR AR ZHA 10 BB EL
%, U0 Kharosthi £, J7#gH, 0258 Ml Numeric_Type=Digit 5f Numeric_Type=Decimal
FAE o

isidentifier ()

WA A SIARRAF, &I True , MKPHET & X, identifiers 77,

WM keyword. iskeyword () RAGMFATH s ZENREAIRRFT, B0 def M class.
ZNIE

>>> from keyword import iskeyword

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

(True, True)

islower ()

R TR T 2 — AR KNFIFERE HIE R /NG R True , FHMGEE False

isnumeric ()

AR AT B A — AN PR BN A7 A A MR ] True , fHNLR[E False o %X
EHF U T TR, ARG TE Unicode M B T HUERHE B M1 4F, B4 U+2155, VUL-
GAR FRACTION ONE FIFTH. 1E&E S BP0t 2 H A FE J& 1 H Numeric_Type=Digit,
Numeric_Type=Decimal £f Numeric_Type=Numeric HJF£f .

.isprintable ()

MR FARFER A A I B E A s P A R A S R ] True , EHIMERI] False o ANATHTE]
FAFETE Unicode AT AR 2 Hi a2 SR ”Other” B "Separator” ()45, Bl M i & ASCIL 2548 E45F
(0x20) HEARAE AT AT B AAF . (W IE R AEULIESE T nlHT BV 24 2 48 24 50— 245 5 RV repr ()
BN EE TR BT SFERFERE Asys. stdout M sys. stderr B FTFRMALBETC X )
isspace ()

WARFERF R T HA S AFEF A2 — N NERE] True , HWERE False o

G FLF R HEAE Unicode I ERIE (B M unicodedata) B F B HN zs ("Separator, space”) B
JRJEXT 2K ws, B B s BFA4F .

istitle ()

R B AT BRI WER ] True |, BIATKRS 452 5 HEEW IER S 747
M/NGFRFLIAE RGFAHT . BWRE] False .

isupper ()

WRFAFER o 2/ 0E AR KNG T HIR P AR EMERE] True , HNiR[] False

o

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

str

str.

str

>>> 'BANANA'.isupper ()
True

>>> 'banana'.isupper ()
False

>>> 'baNana'.isupper ()
False

>>> ' ' isupper ()
False

join (iterable)
R[]l —A~Hy iterable FHFAFERPHE T R FAFE . WIER iterable HAFAEATM AEFAF R G by tes
YEN 5| Kk TypeError. RS TENTAFRRAERN TR Z B0

.13just (width|, fillchar |)

RN width (747, JRPAFR AR R SEZE 0 55 . B HRE Y fillchar SE5E 257 GRRIAGE
ASCI ZEHE4F) o AR width /NFAFT Len (s) WK [l A5 E Y RIAR o

lower ()

AR EFAFER R EIAS, BT X5 NG I FAF AN o
Jit et/ NS BRIV 4 155 WL Unicode ARTfERY 3.13 5.

.1strip( [chars ] )

R R AR EIA, BT ST . chars SECHTEE BB TN TR . WA IR
4 None, W chars SE N2 A5 . LWL chars ZE0F 18 E A IS, TESBESEUE
W T 4G

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

'example.com'

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

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

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

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

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

R A28, W EUE 4k Unicode IS5 (B4%0) slF (KN 1 P4 ) me
13 Unicode FS{7 /55 . ((FEKEN) F4PHE None 5L, FERF 5 S IS 75
WERAWNSE, e K EMERN ARSI HAES R, x PR FEAFR gl
gﬁﬂy FHIFALE AT RSB A, BOAUE— T, PSS R b gl
i}%l] None.,

str.partition (sep)

str

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

.removeprefix (prefix, /)

MR T A prefix T4 Tk, 1B string[len (prefix) : 1. M, iR EIFAAFAFE I RIAS :

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

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

3.9 BRI HE.
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str.removesuffix (suffix, /)
WERFFFHR LA suffix AP S5, I Hosuffix 3625, &[] string[:~len(suffix)]. HN, &H
JE UG AT ER R4

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

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

3.9 FrihRE.

str.replace (old, new[, count] )
) new Bffe 7P AR ER old FFITAT I BLREL, IR ITHZFAFERRYRIAS . WEREE T AT S4L count, N
HEHRT count I BLHIFAFER

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

R T-FAF R sub FEFAFR N B R () K5, XFE sub ¥ &7 s [start:end] 4
W, M[EESHL start 5 end SAEREENYI A TR WAL NERE] -1,

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

str.rjust (width|, fillchar ])
R N width (I FAFER, R FAF R AE R S 0 55 . AR R fillchar SFE25 07 CERINGE
ASCIT Z5A84F) o WK width /NT56T Len (s) NEREJEAAF AT EIA

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

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

str.rstrip ( [chars] )
R AR RIA, B OR BT, chars ZEUCHTE BB EA LTS . RS 1R B
jj None, W chars ZEIANESE S 4. SLFBR b chars 280t AR E AN ER: RSB BS L
)T 2 A

>>> ! spacious

.rstrip()
spacious'

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

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

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

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

str.split (sep=None, maxsplit=-1)
AR [l —A AT A R AR A 2 T sep AR B FAFER . WERENI T maxsplit, Wiz it
7 maxsplit A5y (B, FIREEZ LA maxsplit+l PITR). WA maxsplit RIGESH -1, M
BRI U (HEAT T AT RER 343 )
WEREG T sep, WIFEZEH 7 BRAFA 2 YA A AE— -2 10 )2 B o 70 B = 7 A | (Ban 1, , 20
split (', ") FFa&m (r1v, v, 20 D). sep BT REH A TFATAL (P11 1<>2<>37 .
split ("<>") ffRME (r1v, r2', '3'0). MHNHRER S BRAR S TR E (.

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

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

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

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

['1|, '2|, 'l, |3|’ ll]

WA sep KA E SN None, W2 W75 —Fffr 83k LR AR B AT FRAF, HER
FEAUEITERECR B2 TR, AR PR S AT 8siih. IE, f1 None fripas
TR B S S P AT R ] (] .

fian:

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

[lll, '2|, '3!1

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

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

str.splitlines (keepends=False)

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

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

KA i

\n 1T
\r EES
\r\n EEEE

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

\xlc AT FRAT

\x1d o e

\xle ISR B AT

\x85 17 (C1 #=iili)
\u2028 1757 BRAT

\u2029 B e

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

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

['ab ¢', "', 'de fg', 'kl']

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

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

>>> "" gsplitlines/()

[]

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

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

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

CNTgkz:)
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(£ L£50)

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

str.startswith (preﬁx[, start[, end] ])
WA ASEE R prefix FHAEMRE] True, HWERME] False. prefix ] AR 2 LA RV
ZEA R TCAH . QNS AR start, FEMITFEE ML B IGRIE . QISR ORI end, FEAEITIEENL
B .

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

>>> ! spacious '.strip()
'spacious’

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

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

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

str.swapcase ()
R EE PR RIAS, A K S PR /ING | [ 2 IRk TETER s . swapcase () . swapcase ()
== s I AR—ENEME,

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

f4n:

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

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

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

string.capwords () PMEBA M, PINE R ZERRYR .
PR, AT DAGE JH T DUk R 3 150l ) 22 1 Ak 3

>>> 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)
IR ] AR R A, R A A S W R R AT . R R 2 — A
__getitem_ () REEIMERI|IFAEM NS, WH Jymapping Bisequence, >4 PA Unicode 7%V ¥ 5
(BB MRBIN, A 4 n] DUOA AR —Fp4edE 3R 18] Unicode J¥5 87 AP e, REEAFMLST
WAL B None, WFFHMGRFAH NG 3| % Lookupsrror S, HF
FFLIRAH H 5
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IRATDARE R st 2 . maket rans () PRI F RIS IR 01— F BBt .
TS codecs BIPAT R Hl PTG I BE R 5 =

str.upper ()
REFEFFR R EA, HP g KoK NSHEA WA RS . HEEIE s AR RN
B )T B R 45 R Y Unicode 285N J2"Lu” (Letter, uppercase) M 42 Lt” (Letter, titlecase) N
s.upper () .isupper () AA[HE N False,
R B S FA AT B Unicode FfEfY 3.13 45

str.z£fill (width)
R FAFER R RIAS, FEACTIE TS ASCI ' 0 ' B LA BEAR Sy width, TESEETZE (" +' /' ") 1)
WP R AE IS X B IR AEE Z /. WIR width /NT45T Len (s) MR AR F4F 5 A
PN

Biltn:

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

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

4.7.2 printf B FIFRHENAL

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

FAFERXTGA — DR N B 5 s s D . X MR T4 H formatting B interpolation 1555
FFo WSREEE format % values (KA format ZF4FH), format W % WEHALTERFBE values HHZEA
WEICEF . HACRERITAE CHEFH P sprintf (),

WS formar BoR—ABMBE, W values 7] PA—AAETCAHXT SR S B WKTE, values WA B —A
IR R F AT TS E R OB R R e, B R — A Rt (Bl

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

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

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

6. KB (Aik).
7. BEHRA,

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

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

S F R B —TCd, MVARGE A ABIea, Kb R g — 0, e HER Lol
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TELLTE DL T HGUHRREI L * FRiCAF (R E— RIS HOIK) .
AR -

RS | 88

kX (ERY AR B AU (e IR 30

o AR AR A AT .

- AR R 2N 5 (WPR IR 2 0" B, WIS BRI ).

C (o) A R AR IR (S P AT ep ) HRRE R H— 254

! PR AE C o+ 80 ) AR THARERIITL (S8 25 ) .

FPAZE R BB IRAT (h, 1 20 1), (HWms, A% Python SRULEIA WAE - FTPA $1d EMT 3d,
AR -

® % EE =
¥ iE
'd’ HEF St

i R ik

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

I\ o
G iéﬁ%ﬁ WHRAEBUNT -4 SN/ NRG B B K S50k, & WA 3l | @)
I\ o

c! AN (R BB CRNFRF ) A ) o

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

HRE:

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

—i#ElF52EBY --- bytes, bytearray, memoryview

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

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

4.8.1 bytes ¥}

bytes X502 H A F AR AL A . YR8 T BRI MSCRREL T ASCIL SUARZ T, [H I bytes
KGR T LA B ASCIT e il ], I BAEVF 2400 B 5 P4 0 G M K T3k

class bytes ( [source[ encodmg[ errors] ] ]

96, R bytes FIHEMIEE S FAFRF AR REAE, H2um T —14 b mig:
o B[S b AEAFHAN" K" 55
o MHS " MR AFHRAN CE FE"
o ZHG[Fb ZEREFE b ZEXG

bytes “FI{EH R AV ASCILFAF (T B RS PRI A% O ) o ALATHRE I 127 B — 2L {EL5
VU A B e SCRP BT U bytes “FTHI{HL-

BFFFH I E—FE, bytes P AT A © RIZOREENHE UFFIAL B, 51 strings T A
KAHH bytes FIEILAXMTEN, AP SRR ¥ .

9K bytes FAEMR R/ H T ASCIL A, {H bytes MR 5Lk 1SR A A2 (KR
A, JFH R REMER R NEIRBIY 0 <= x < 256 (WERE R ILREFF5] % valueError). X
PR A2 BB ASRIA LA R 952, BRI R 5 BT ASCILAYICE, Wl A2
ST 1] SCA B SR BT A T B RAE (RS DO TR — R R pd # A anit. (8 H ek sC
AL PRETERY T A ASCIL By — BE Bt U A - S B R o

BT EHMEIE, bytes XG0 w] DUHE i HoAd LR 2OR 61 :
o THERKERIPAZ(HIATTH) bytes X154 bytes (10)
o T AR T ERXTS: bytes (range (20))
o S G X PSR I BA 1Y I EidE: bytes (ob3)
FiE S Fbytes WEIEA,

S T e WA S QL 1D S A s S RN v 1 i A Y @S 1 v 1 5 6/ D 9 =W 12 VA
b, bytes JEZHAT Ak XS BRI ) B 280 3% -
classmethod fromhex (siring)
by tes JT7 ikl — MR E TATHR Y bytes X Ge. FAFHRA i 2m 817 5 B A4
TNHER RS R, HerP ) ASCIT 258 AT 2 Bl 200

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

TE 3.7 WUHEI: bytes. fromhex () BAES BT ASCI 25 FIFFITTA HUR 2K 4F o
FEAE— LI G0 bR, T DAKE bytes XG4t Aot I 4 1 75 R 3275

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

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

R A BTN HERIRCT AT R By i, ARA] DASRSE BN AF 2 BRATAE A sep TES A5 Than it
Hro BOASHCERF AL 55 AT LER) bytes_per_sep e S HillRIEE . IEfHS MATITIATT
BRI OIE, ENR TR
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>>> value = b'\xf0\x£f1\x£f2'
>>> value.hex ('-")

'fO0-f1-£f2"

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

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

'55554444 4c524c52 4142"

3.5 BChHE.
TE 3.8 iR bytes. hex () BUESCFE I sep T bytes_per_sep 112 ALEA-7~ il il th 97
T AT AT o

H1T bytes XF G2 g B AU P51 (RELTIC4L), PIIEXT—4> bytes X[ R b, b[0] KFh— R, T
b[0:1] 4%%74\{%Eﬂ\7 1) bytes MR (X5 XCAFFFRARR, R5HU] 7B LR — R
LB TFAE) o

bytes X4 ) m i FERN b ..., FAEEEEAES bytes ([46, 46, 46]) XFEAIHS
XL . REFEP DA List (b) ¥ bytes X 4akif fy—> S WL 51 2

4.8.2 bytearray Y&

bytearray X4 iEbytes XM AEXF WA o

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

bytearray X} 5% A L@ FHEAEIED, BN
o f7R—AES5LH: bytearray ()
o QMR K ERMASEE R B bytearray (10)
o JE BB R EAXTS: bytearray (range (20))
o GHEAT P XM T B B I bytearray (b'Hi!")
H17T* bytearray X RIZ IR, XSGR T bytes Fo bytearray #:4F ik bytes Hl bytearray JiA7
BAEZ AL, SHFT P HNERAE
W% Whytearray NEIEH ,
55 7T D VAN 13 QL2 1 1 O A s 2 W A VAN s 14 1 W i 1 4 € A R A Sl SO DV
Hli, bytearray ST H AT M I AIRE 1 RCEICHE 1 RN 5 v
classmethod fromhex (string)
bytearray IR Bl — RIS LG E FAFHR Y bytearray X452 FAFHR MR FOR BT
AP S BERIERS A 8, g ASCIT 25 IAF 9 20

D
b T FH A ol Bt :

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

15 3.7 UEM: bytearray. fromhex () AL BT ASCI 2 HFF A 2 AT o
AFFE— BSR4, AT LAY bytearray Xt G0k Xt B A 1R ikl s

hex ( [sep[, bytes _per_sep] ] )
R[] ANFAFERXT G, IR L PR FIATATNEERIRCE

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

3.5 Bl e

TE 3.8 JRE M: Sbytes.hex () A, bytearray.hex () BLAE X+ 0] ¥ ) sep F
bytes_per_sep ZHVAFE 7535 il B ) 715 2 8] 38 A2 B AT
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Hi T bytearray X 42 /& iR UK 751 (RRITH12R), X T—A> bytearray X452 b, b (0] $fh—4
BB, M b [0:1] FFh— AR 1 1Y bytearray X 5. (X 53CARFAFHRAR, R B4 04
e — KR 1 FRFR) .

bytearray Xf 4 (1) % /5 i il bytes X 2 F M {H 45 X (oytearray(b'...")), B K E il % # %L

bytearray ([46, 46, 46]) XHRMFAELG M. REZATLAGE 1ist (o) FF bytearray Xf G2 %4
R BB I 511

4.8.3 bytes 0 bytearray 1£{E

bytes il bytearray X A S F:0 A FPo it EANTAUEE SRR, WRES (A bytes-like object
AT H AR R RIETE, BT AR A iR G A & S R (H2, BAEGPRATR
] {F SR 2R AT RE BT AR5 T o

1Efif:  bytes Al bytearray Xt QYT IA AL Z AT SHL, MR TAFHR I AL 5Z bytes XFG1EH
HZH—He. fln, VR LA T ik

a = "abc"

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

a = b"abc"

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

HL2E bytes FI bytearray #A1{EUE I A A ASCIL A —EfIA% 30, PRIMAEAL BRAT 5 R 50 il 7 24 a4
. XLERRA AR SO B

TEAR: (K BB ASCIT [V E R AR B A DAEE T ASCII (s XAt i 3k i 500l T e 25 5 BB 13

bytes il bytearray Xi 5 (1) 41 J5 0] DA AT 2 b fil % -

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

R [8]F 51 sub TE [start, end] J5 B N AEE S B IR E . RIESEL start 5 end SRRV B3R
BRI T T A 0] DU AE T bytes-like object B & 0 2 255 i il IR EL
TE 3.3 BUHE M 2 0 5 255 J6 N B B0E T4

bytes.removeprefix (prefix, /)

bytearray.removeprefix (prefix, /)
R Z B PA prefix FAFEREIFL, 1R[] bytes[len (prefix) : 1. MM, &[] J5 46 — i 44k
PRI -

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

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

prefix ] PARAT & bytes-like object

Hff: BLITIER bytearray AR S A OB —— BT A —DHON R, BVE A MUE TS .

3.9 B fE.

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

TSR e BAE DA suffix FARFEREERE, I H suffix 625, 1R [A] bytes [:-len (suffix)]. &N,
o Jir s — R e v R A

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

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

5

b'TmpDirMixin'

suffix V] PAS2AT- B bytes-like object .

TEfif: BLITYREY) bytearray fRAS S JF JFUBERAE—— BB A — DR, BB MULATSE .

3.9 B fE.

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

bytearray.decode (encoding="utf-8”, errors="strict”)
IR M2 5E bytes RS ORI T 475 . BRIAGRIS R "ut£-8" . FILAZH errors 5N [R] ) i
W2, errors IERINMESN "strict', FRmiDEIRET| K UnicodeError, HALR FHFE N
"ignore', 'replace' PAMARMHANE T codecs. register_error () WG FR, &5 4%
RAIZ Ty N BAERTHINREINE, SRR D N

errors ZHIIANARSWAGE, ARG HAEERE, 0 RAESE — R AR A5 I ) o J53  Python 7 % 4%
X, B BORAG errors .

T B encoding ZEUE LS st r VT HIEMRASAT A bytes-like object , FTo/5 AN 2 bytes Y bytearray
PO

AE 3.1 BT AT X 7 S50 S
TE 3.9 IR ER: errors BUTEAEFF BAR AR R AR Bl 2 o

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

bytearray.endswith (suﬁix[, start[, end] ] )
SR R DATE E 1 suffix Z5R R[] True, HNERE] False, suffix AT DA H 2 AL
E@F%ﬁj@ﬁiﬂ@géﬂo WA ATIEIA start, RE TG E A BT IREL AT . ARG AL end , REAEIT TS
FENLEAE IR R

B R 58 0] AR AT B bytes-like object

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

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

TR TS ] LARAT B bytes-like object B2 0 3 255 Ji N HYEEEL

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

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

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

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

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

bytes. join (iterable)

bytearray.join (iterable)
& [m]—AHy iterable Fvit) — BE K 7 S T ISR bytes B bytearray X 4. 1R iterable "FAFAESTE:
AR5 K3 2 AARAEAE st r WRMEN KGR TypeError. FEME%Jr 1) bytes B bytearray X4
() AR TT 2R Z R 43 F

static bytes.maketrans (from, to)

static bytearray.maketrans (from, t0)
WERSHTEIR Bl — DA T hytes. translate () WEHRATIRER, BRHE from s> A7 Mg
H to HHRIFIOLE ERFERF: from 5 to WER R T 0 AT 7 HAAMFEMAK .

3.1 BRI HE.

bytes.partition (sep)

bytearray.partition (sep)
TE sep HU MBS ER )75, & El—A 3 JedH, HP &SR Z s . amarAa S siL
bytearray JIA, PASAM AT IGIIERST o« QISR BRATARIRE], WLRIERY 3 JoAH 4 & 51 LA S
231 bytes BY bytearray X742 .

FHRR I BT ] LARAL B bytes-like object

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

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

RN T 5 LHE 75 i) DA AT R bytes-like object .

TEfif: BTV bytearray fRAS S A OB —— B ST A —DHNR , BVE B ML S .

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

AR5 T R sub AP A MR EI Ik (Fecfi) 2851, 1XkE sub FfL 9 7E s [startrend] 24, 7]
PSR start 55 end YPFEENVITFoRTE . MARLEN R R -1,

FHARI TP ] LA AT ibytes-like object B2 0 5 255 i Bl A Y REEL
1 3.3 BUE MG 352 0 & 255 YU NI EUE N TIF51

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

K\ Frrind (), HETFY sub KELE|N 25|k valueError,
TR T8 ] LA AT R bytes-like object {72 0 55 255 JEH NI EEAL
A 3.3 BOE I %52 0 % 255 5 A5 T3
bytes.rpartition (sep)
bytearray.rpartition (sep)
1 sep FeJa— IR MBI AL ETR A FA, R84 3 Jodl, HP a2 sy, oA g
s bytearray FIA, DAL FRRATZ G QAR BRAT RIS, TR WA 3 SCH PSS
bytes 5, bytearray % DA K% J51 5 1 FO i A .
BRI 7B A5 ] LAS AR bytes-like object .

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

bytearray.startswith (preﬁx[, start[, end] ] )
R IR AR SE /Y prefix JKMIR[E] True, R[] False. prefix LAl Ay i Z A4,
BTSRRI TC . ISRAT R start, FF MG E (L EIF IR A . WURA W IR end , REAEFTHE
SE L EAE IR AL
TR TI 28 0] DARAT B bytes-like object

bytes.translate (table, /, delete=b")
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bytearray.translate (table, /, delete=b")
R[] Ji bytes By, bytearray Xf (W R4, BRI IrG7E £ S 4L delete BT bytes, Ho4x bytes Kf
T4 R AR R T, R R UZ K R 256 [ bytes X4 .

WA PMEf bytes . maketrans () J5{ERA) B3,
T TR AT, 15 able ZHCH None:

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

e 3.6 BUHE L BUAE TR delete 1120 KT SHL

PAF bytes il bytearray % 5247 R HIERIAA T 2 B0 B Heds ASCIL iy — dh A, (Hdid i ATl 24 1)
%?ZTB%EI% TALE b . WTEEA/ NI BT ) bytearray TR R FILIATIRAE, TS
ABHIRTR

bytes.center (width[,ﬁllbyte])

bytearray.center (width[, ﬁllbyte] )
R R G EIAS, FERBER width BIFFSI AR, TR ERY fillbyte SFEPTARI S (BRI
ASCH ZHE4F) o X T hytes MR, MR width /NFAET Len (s) W B S REIAS

TEfif: BLT7VAR) bytearray AN S 3R LRI E——E R E MR, RIMEBCA ML AEaE .

bytes.ljust (width[, ﬁllbyte])

bytearray.ljust (width[,ﬁllbyte])
R XSGR AS, FEKE N width W75 EEAEXT S5 . (86 21 fillbyte SE 82507 (ERINE ]
ASCH ZSH65F) o KT bytes X4, QR width /NT5ET Len (s) WER B EFH ) EIA

TEff: BEJTIRIY bytearray AN S 3F B E—— B RO E NS, RMESRCA UL (ke .

bytes.lstrip( [charse )
bytearray.lstrip ( chars])
REF PRI, BERAE SR STAY . chars ZHUNTEE BRI EHAE G it Hr s —
XA FRFEW] I R 3 T ASCILF4F . QPR IS B None, W chars ZHUIAFS IR ASCIL
ZSEfF. chars ZHOFEIRE AR TRIBHRSEEN I 44

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

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

ERGIR Y — L ' 5 T ASRAT R bytes-like object . ZMMBREAABIZFATH, AR TG ELEH
WFAF, EWstr. removeprefix () Jiik. BIA:

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

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

1M BLT7AR) bytearray A S 3R LRI E——E B2 E R, RIMEBCA ML ez

bytes.rjust (width[, ﬁllbyte])

bytearray.rjust (width[,ﬁllbyte])
R JEX G R A, AERBER width WS SR XS5 (R FRE 1Y) fillbyte S se 23 060 (BRI
ASCH Z5H84F) o X T hytes X4, WA width /NF4ET Len (s) WA JEFSI R REIAS
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TEff: BLT7VAR) bytearray AN S 3R LRI E——E B2 E— N, RIMEBCA ML fTEaE .

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

K¢ DB SR AR R 2RI T8, B sep VESRZMRRAFT . WERER T maxsplit, W2 ity

maxsplit IR, I b AR WA sep RAGE DN None, (LA A% ASCIL 25 AT 17 14T

LUNEI AR, 15 T NEITFEIR . roplit () MEMTHEAMT T CIRMspl it ().

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

REE A EIA, BIRAE e KRBT . chars ZHCHE & ERB R EESH _H#HH)Fs—
Jz/l‘% PRI M7 Yl o T ASCH ? WA WE SN None, W chars Z 5 BRIARS R ASCI
ZHEAF. chars ZHEOFAHEE BARH ﬁ’ﬁ% Bl SR T A 41 2

>>> b spacious '.rstrip()

b!' spacious'

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

TLRS G B — B 0 ] DARAT B bytes-like object . TGN G FIFE, MARESIEEEFP
HFAF, Sl str. removesuffix () k. Bl

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

b'™M'

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

TR BLI7TYEEY bytearray fRAS S 3F JFUBERAE—— BB A — DR, BVEBAMULATSL .

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

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

MR T sep, WIEZW DR A PHGE BB AR TFH @Iap 1,

;2. split(b', ") KFRME [0'1', b'', b'2'1). sep ZHFEN — A2 FATF A (B4
b'1<>2<>3" . Spllt (b'<>") ¥R [b'1', b'2', b'3']). i HIEEWS RIS 25T
FIRF R E (o] B [bytearray(b" ,/\1$EYH%?%)§?E/\XT%E’J*§_ sep ZHT DAAT
B bytes-like object .

Biltn:

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

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

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

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

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

WA sep KIGE DA None, WILRH 7 —Fh¥fF5HE: LR ASCH 25 HAF 280 H B4~ 4) [R
7, HEERBAEE ﬁJﬂ%&&}E%B’J Elﬁ“ I, AEARTEE 2 BRI DL X 48 81 sl A A &
ASCII %5 A P A A TR 3R 1] [

f4n:

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

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

bytes.strip(Lﬁam])

bytearray.strip(&ham])
REF A RIA, Bl e I LR BT . chars ZHChHE & R R EAE G )7
P XA FRFEI BT @ 32 1T ASCIL 345, IR RN None, W] chars 2N Bk
ASCH % £ . chars ZH0F AR E BRI EUR S RSB RSEBIEN T Ha:

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

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

TR IR A (R F 5 AT VAR AL R bytes-like object .

TEff: BTV bytearray fRAS S 3 U —— BT — DR, BB MULATSL .

AT bytes il bytearray X G177 vk 2> B Bl Afege ASCIL ) — b ilA% 3, AR 24 B ) T 58— dE %L
Yo WHERA/NT T ) bytearray JriRHS T EHPATIRAE, 2SRRI R .

bytes.capitalize ()

bytearray.capitalize ()
WP EIAS R SRR AR — S ASCILF4F, H HAR — N 4 RS
HARM/NG . ASCH A5 R ORI AR E

TEff: BEJTIRIY bytearray A S 3F LB E—— B RO E NS, RMESRCA ULk Ae .

bytes.expandtabs (fabsize=8)

bytearray.expandtabs (fabsize=8)
R FFAN R EIA, HAp FTA E) ASCI il R A7 & i — A EiZ A ASCIL 2 kg4, BRI T4 /5 i
ERNLGEE R RATIEE . B tabsize NFATBRA— IR CBRIME 8 W& R il R ALAESY 0, 8, 16
WK ) o BRRIFIFH, UL E R BN TH B — AP 5 h p 4575 . RG24 ASCI
AT o\t "), MHFEGIRAPIHA—DEB AT, HEYFIHET TR (R
ARE RPN ) AR BHI TR ASCILHATAF (b \n ") BUEIZERF (0" \r'), BB HIHFHY
FﬂiﬁﬁgoE@ﬁmiﬁéﬁﬁmgﬂﬂﬁﬂ#ﬁ%mﬂm—,K%ﬁ?%ﬁﬁﬁﬂwﬁéw
CRTYS

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

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

TR BT bytearray fRAS S 3 JFUBERAE—— BT — DR, BB MULATSL .

bytes.isalnum()

bytearray.isalnum ()
wmER P b A TR T B ASCIL 5 4F B ASCIL + iE 1 %% 14 3F H ¥ )
Z5 AR B True , 5 Wik [ False . ¥ B3¢ ASCH  £f it 2 5 W (0 & & 16
b'abcdefghijklmnopgrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ ' HHHFAF.
TS e A S TEF4) b1 0123456789 " HIFLF.

f4an:
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>>> p'ABCabcl'.isalnum()
True

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

bytes.isalpha ()
bytearray.isalpha ()
Ry s b B A T RS 2 BE R OASCH F AF IF H
¥R R

¥
True , @& W & [ False . ASCII ¢ fF ¥t 2 & W H &8 & & J¥ 5
b'abcdefghijklmnopgrstuvwxyzABCDEFGHI JKLMNOPQRSTUVWXYZ ' F I FLSF -
il :
>>> b'ABCabc'.isalpha()
True
>>> p'ABCabcl'.isalpha ()
False

bytes.isascii ()

bytearray.isascii ()
WP Ry 23 BUTF 5 o A E 52 ASCIL 35 AR 0] True , R M| False o ASCIL“F5H)
HUEEE 2 0-0x7F,
3.7 Bl e

bytes.isdigit ()

bytearray.isdigit ()

WK FFH A 7358 2 ASCIL -+t HP s AE2 R 0] True , ANR[E] False . ASCI
TR R R T E A S b 0123456789 HIFAT,

Bilgn:

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

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

bytes.islower ()
bytearray.islower ()

WP A o 20— AN Y ASCIL A7 B A K S ASCIL FAF MR 0] True , 7503 []

False,

pE

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

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

/NG ASCH Z5 it B F I HA SHEF Y] b'abedefghijklmnopgrstuvwxyz ' PR FHF. K5
ASCI FZ&i 2 H A 57874 b ' ABCDEFGHI JKLMNOPQRSTUVWXYZ ' HHF4F.

bytes.isspace ()

bytearray.isspace ()
WA p T 782 ASCIL 28 AP Hp 41 JEZs R ] True |, GWiR[E False o ASCII %5
R FIECESTETS b \t\n\r\=x0b\ f" (F4%, Hil3K, 47, B4, e E %R, 40 P rF4F.

bytes.istitle()
bytearray.istitle()

R FH R ASCH i /NGO B A dEZS MR [F] True , BERE] False . & {bytes.
title () THEAF# “DEI/ING” WG E Lo

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

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

bytes.isupper ()
bytearray.isupper ()
WIS P2 op 20— ARG 58 ASCIL P59 HEA /NG ASCIL FAF MR 8] True , 7503 []

False

GpUE

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

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

/NG ASCH F A2 F I H A S 1EFY) b'abcdefghijklmnopgrstuvwxyz' FHFR. K5
ASCH /4t R F W E A S 7674 b ' ABCDEFGHI JKLMNOPQRSTUVWXYZ ' WY F 4%

bytes.lower ()
bytearray.lower ()

BREFEPAIEIA, HrE KRS ASCH AR5 % N I/ NG T
pE

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

/NE ASCH FEAF i F 1 H A S 7E/7 4 b'abcdefghi jklmnopgrstuvwxyz' HFERF. K5
ASCIH 45 F B A 5 A1E/F4) b ' ABCDEFGHI JKLMNOPQRSTUVWXYZ ' H 4T -

MR LTV bytearray AN S 3R LRI E—— B R E N R, RIMEBCA ML T EiaE

bytes.splitlines (keepends=False)

bytearray.splitlines (keepends=False)
IR (8] fy J R A S AT R B, AR ASCIL AT AT AL B4k 4. M VA 8 Huniversal
newlines JREMAT. GERINBH AL ETIATEF, BRIELIR T keepends H R FAH.

Bian:

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

[b'ab ¢', b''", b'de fg', b'kl"']

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

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

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

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

bytes.swapcase ()
bytearray.swapcase ()

R JPAMENA, HErE /NG ASCI ERFSE A KR ETER, RZIN .
IR
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>>> p'Hello World'.swapcase ()
b'hELLO wORLD'

/NE ASCH FEAF i F I H A S 7E/7 5 b'abcdefghi jklmnopgrstuvwxyz ' HFERF. K5
ASCIH 4 F A 5 H1E/7%) b ' ABCDEFGHI JKLMNOPQRSTUVWXYZ ' 4T -

KNETF-str.swapcase (), FEE " HHIHRA T bin. swapcase () . swapcase () == bin M2
3. K/NEEARAE ASCI A2 X FRiy, BRI T-4F7% Unicode 5 {3 K i I A B BLAT

TEff: IEJTIRIY bytearray UAS S AF B E—— B RO E NS, BRI SRCA ULk Ae

bytes.title()
bytearray.title()

AR o] S B PR S CAS , PR BRR DA RS ASCIL P A AT 3, HR PR/ NG o« A
DRRINE ) T ELRF PRI AL

B

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

/NG ASCH Z i B F I HA STEF Y] b'abedefghijklmnopgrstuvwxyz ' PHFLR. K5
ASCIL FAF 3t 73 A 78741 b ' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' HAYFAF, i Hifth ¥
THAARX KNG

RATAGE — P B S TE T ORI E S, RFELER) TR G B % TEZ B DL TR
AR HEEEWE RS EEAS A s ol idi i, X e S BOR A B ER:

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

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

>>> import re
>>> def titlecase(s):
return re.sub(rb" [A-Za-z]+ (' [A-Za-z]+)2",
lambda mo: mo.group (0) [0:1] .upper () +
mo.group (0) [1:].lower (),
s)

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

HEff: BRI bytearray AR S 3 JEARAE—— BT A —DHNR , BE B UL TS .

bytes.upper ()
bytearray.upper ()

R EE AR, /NG ASCI FAF3 645 3t i KRS
4n:

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

/NG ASCH FFpt B F W EHAETEFS) b'abecdefghijklmnopgrstuvwxyz' PR FERF. KE
ASCH 2 B & 7674 b' ABCDEFGHI JKLMNOPQRSTUVWXYZ ' HFE4F .

s BRI bytearray A S 3 JEBARAE— EEET A —DHNR , BEBAMULTSAE .
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bytes.z£fill (width)

bytearray.z£ill (width)
RIEFE AR RIA, FEEIHFE o' 0 R AP O BEh width, IEFERIZE (o' +'/b'—") AL
ﬁiﬁr%_ﬁﬂiﬁﬁ%' Z BHAMAELZ . X Thytes X%, U width /NF4T len (seq) MR
EYFE2R

Bian:

>>> p"42" . z£1i11 (5)
b'oo042"

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

TEfif: BLT7VAR) bytearray AN 3R LRI E——E R BN R, RIMEBCA ML AEAE .

4.8.4 printf REHFTHRMHENL

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

FHERXME (oytes/bytearray) A —FRRRIY N EBAE: (1 & G B84, XWPFch 7
B 4 XALE BB ELT. X T format % values (F formar Jj—PFFEENR), T format F] %
PRI R o B EEA values 55 H o HBCRERITAE CHEF M sprintf ().

WS format BER—AEAMSHL, W values WA ETCHR RS BT, values e & — M
B TR R U T RN G R i SE AR AT IR R A e, B @ — D BB v g (Bilnocd) .

SEREA S TSR S AP R DL R ALR, FLAA TR B (T
Lovst SR, TF IR
2. BRgTEE (FTi%), MG ST SI4LR (I (somename) ).
3. BEHORE (W), T AT 2

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

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

6. KM (i) .
7. BT,

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

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

TEMEIFOL PAR R B B~ ARICAT (R E—NFIIRNSHSIE) .
LSO avk
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KX (ER SR B AU (B LT 30)

o’ R B AR AT

- AR RE X5 (PRI A5 0" Fefle, WIS RIS ).

C () Ao (e AR IR R (S PATeR ) Bl B — 254

T+ FESPAF (C+ " B0 ) BRI TRARGERBITL (S8 25487 i) -

TN ARV (0, 15 1), (LU0, FRE Python RUEMA LI — ik 51d B4 T sa.
FEHORT

| 8E &
F i
'd’ AFF T T
i A7 e
‘o' | ARFE/\ERIZL (1)
'u' AP RAL - ST 1A ®)
'x! Hirg FoNiEsEe ONG). )
X! BNl (R5). ()
‘e’ Fafgios Uh5). (3)
'E' FadaEE (K5). (3)
T R R ®
'F! T 3)
'g' IR WERREUNT -4 BUN/NTRG EE N /NS Fa ok =0, A +khipg . | 4)
'G! TR, ARGV T -4 BURN/NTRS FE NS RS fa o=, @A FaEfig. | 4
'c! AT (BB IR ) .
o' | FE (T Zr X EERA _bytes__ () MG, ©)
's' 's' 2 b A%, HW 4 7ERT Python2/3 ARG R A (6)
rat FHEE ([fiff] repr (obj) .encode ('ascii', 'backslashreplace') KT | (5)
& Python %4 ).

'r' 'r' g ta AR, HNYTEELT Python2/3 A A . @)
K NS, TR P — s A

R

(1) BRI SAER — R Z i A \ER BT R 2 (' 00 '),

2) WEHAUEX LA RIS Z HHEA 1 0x" 300X JiZR (Buk TR "' ik 'x' #3X).

Q) WEAUEXERAAEL R T — A NIUR, RIS 3 80 .
INERUR RS RO L, BRIAK 6.

@) WA R RS R T —NIUR, RSN FA S WAL OISR -
ZINES R AT RS S R RS BE s, BRI 6.

(5) WK N N, i RO N AN FAT

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

(7) prec' BFM, B 3.x RIPREASHALER .

(8) ZIi, PEP 237,

1M TR bytearray HUAS S JF A E—— B B E NS, RIMERCA ATk 2e .

S UL:
PEP 461 - *j bytes Fll bytearray 7 /1% %=1k
3.5 B Hhe.
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4.8.5 AEHNE

memoryview X4 FYF Python fCHS ;I —ANXFR A N TREE , HEOZA G S0R Goh KPS i uttr
L.

class memoryview (object)
BIEE—5 H object jmemoryview . object WhZN SR X PN o ARG o X PIMSLIR PN 0T 42
Hbytes Mlbytearray .

memoryview A JLHRIIMEE, JCRTEH IR object AP R T INAFHIC. X142 i g deal,
Mbytes Mbytearray , —PMICRR—ADFN, [HHARA, WMarray. array WHEAERIKIT
%

len (view) Htolist FUKEMEZE., WIHE view.ndim = 0, WEKE N 1. WHE view.ndim =
1, WHAK ST view FOTEWEE . TR, HRKESTIR view MiREF RN KIE.
itemsize JEMERA] MRS H AN TR T T4

memoryview FFEIYIF METIVIHHIGER . —4EUI T IR T

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

98

>>> v[-1]

103

>>> v[1l:4]

<memory at 0x7£3ddc9f4350>
>>> bytes(v[1:4])

b'bce'

R format Z— AR HT st ruct BB AR GLIRT, 0 th S8R Rl i 0 iy oo
HATERT], FHREIEAG EMRIEBN R TE . — AN B T A — Akt — A
IR TCAHIATZRTG | ZAENAFILE AT DAGE ) d i 4 ndim ASHEBOA IS STCRIATRT ], ndim RILYE
JE o YN AL AT ARE 2 e AT R 5 L

X B — AN AR T AR S

>>> import array

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

>>> m[0]

-11111111

>>> m[-1]

44444444

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

[-11111111, -33333333]

WERTZXRRE TG, WAL SR —AET R IR SO R/ NI e

>>> data = bytearray(b'abcefg')

>>> v = memoryview (data)

>>> v.readonly

False

>>> v[0] = ord(b'z")

>>> data

bytearray (b'zbcefg')

>>> v[1:4] = b'123"

>>> data

bytearray (b'z123fg")

>>> v[2:3] = b'spam'

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

ValueError: memoryview assignment: lvalue and rvalue have different structures

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

(RIS
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(£ L£50)

>>> data
bytearray (b'zlspam')

M AT S B, b s ey () BB R —4E AL [RIRE 2 PTS A 1 . W i o L
5 hash (m) == hash (m.tobytes()):

>>> v = memoryview (b'abcefg')

>>> hash(v) == hash(b'abcefg'")

True

>>> hash(v[2:4]) == hash(b'ce')

True

>>> hash(v[::-2]) == hash(b'abcefg'[::-2])
True

T 3.3 ORI —AE AP BIAE R AR Ao A U578, 0 80 i —2E PO A AL B B S ml vy
giniop

TE 3.4 OB WAEMERIE S HEhd M hcollections. abe. Sequence
e 3.5 e WAL BAE T B e A T R
memoryview HAF N F—E ) k:

__eq _ (exporter)
memoryview 5 PEP 3118 H1 )5 11 #5353 W 5 2RI ARAR ], H BN S H st ruct G
LAV ER A RS A B B % B (BB AR ], DU E A T2 S i

Xt Ftolist () X a] T LR Wstruct # X FAFH T4, WHR v.tolist() == w.
tolist () W v il wAHZ:

>>> import array

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

>>> b = array.array('d', [1.0, 2.0, 3.0, 4.0, 5.0])
>>> ¢ = array.array('b', [5, 3, 1]

>>> x = memoryview(a)

>>> y = memoryview (b)

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

True

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

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

>>> z == C

True

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

True

SR PTAIHR A  A B = ¢ ruct BUHFTIHE, TP QIR EE AR RS (R
FAFER PN K YA

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

>>> point = BEPoint (100, 200)

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

False

>>> g == b

False

R, SEABEL R, ST NFREXSKR, v is will FRERE v == w.
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T 3.3 WOE B 2 BT RAS LA ISR A7 Ih 2 22 2% H BRI AR 454

tobytes (order=None)
R e X PRV Ay Rk . XA TAE AL B by tes M -

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

b'abc'

>>> bytes (m)

b'abc'

SFARESE A, SRS T I RMSE, HP g CEE 7 . tobytes ()
YRR FRF, G st ruct BHUEE IR M AIEAEN .

3.8 HRIIRE: order RIPAK {C,F, A} 24 order Jy'C 8UF B, JEIGELA 5 s S i 2 C
g, Fortran JIiiJ5 . X} FHESME, A LR B EL AR EA . 5530, PIA7EH ) Fortran )i
PR E . MFARESE, Bl ikl C R, order=None 55 order="C" J2 M7 .

hex ( [sep[, bytes _per_sep] ] )
R M —ANFRFERR , HA 3 B PABAS 7S i i R 2 Zed X HLR 45717

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

3.5 B HE.

TE 3.8 IR W Hbytes.hex () L, memoryview.hex () P IE X £ 0] LY sep
bytes_per_sep ZEXUATE 175 3E il 4 H ) 52715 2 T8l 48 A 73 B4

tolist ()
K et X R A— e s R L 2GR ]
>>> 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]

15 3.3 BUEM: tolist () BAEFf st ruct BHUEIR I ITA BT EAER A 2 4 R
B

toreadonly ()
1R [H] memoryview XJ 41 H A . AR H memoryview XGRS MAE .

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

>>> mm = m.toreadonly ()

>>> mm.tolist ()

[89, 98, 99]

>>> mm[0] = 42

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

TypeError: cannot modify read-only memory

>>> m[0] = 43

>>> mm.tolist ()

[43, 98, 99]

3.8 B fE.

release ()
RERLC R AL T G T AT Z G20 DX o 1R 2 X G e Bl 00 I BT SR U R 2 R BUR IR S 7 (3
W, bytearray ¥ BEE LR A/N); L, W release() T DAy B 25 Frisk 22 fR 4l
(R 2 R FEIR) -
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TEBLTT IR 5, ACATR LA A It — P AR 5| K valueError (release () AR E R,
BT AR UCR D

>>> 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

fEH with @A), WTRAGELE BRSO PRPMSGR B SR RBOR:

>>> with memoryview(b'abc') as m:
m[0]

97

>>> m[0]

Traceback (most recent call last):

File "<stdin>", line 1, in <module>
ValueError: operation forbidden on released memoryview object

3.2 B RE.

cast(jbnnad;shape])

P AL E A BT EAS BB AR o shape BRINH [byte_length//new_itemsize], X7
GG R E R 2 — 4 SR EHERE— S NAARE, (B XA G ASPE 6. R
¥4k 1D -> C-contiguous {1 C-contiguous -> 1D,

FAS AR T st ruct A I B—Je R FUEM . Horp— Mg 20 7 5% X (B, b
B0C) . SR TR LA A K EEAA A o

¢ 1D/long %44t/ 1D/unsigned bytes:

>>> import array

>>> a = array.array('l', [1,2,31)
>>> x = memoryview(a)

>>> x.format

'll

>>> x.itemsize

8

>>> len (x)

3

>>> x.nbytes

24

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

'Bl

>>> y.itemsize

1

>>> len(y)

24

>>> y.nbytes

24

}- 1D/unsigned bytes #44i >4 1D/char:

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

Q)
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(£ L£50)

>>> y[0] =
>>> b

b'a'

bytearray (b'ayz')

B 1D/bytes ¥4 >h) 3D/ints F4440°k 1D/signed char:

>>>
>>>
>>>
>>>
>>>

>>>

[

i
>>>

(reo, 1,

import struct

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

y = x.cast('i', shape=[2,2,31])
y.tolist ()

21, [3, 4,
y.format

*1list (range (12)))

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

y.ltemsize

>>> len(y)
>>>
48
>>> z =
>>>
b
>>>
1
>>>
48
>>>
48

y.nbytes

y.cast('b")
z . format

z.itemsize

len(z)

z .nbytes

¥ 1D/unsigned long #5444 2D/unsigned long:
g g g g

>>> buf =

>>> X =

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

*list (range (6)))

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

(o, 1, 21, (3, 4, 511

y.nbytes

3.3 HMIHE.
7 3.5 UM SHHh TN, IR T2 R
S A ST 0 LR

obj
NAFILEI B T2 X R

>>> b bytearray(b'xyz")
memoryview (b)
>>> m.obj is b

True

>>> m =

3.3 B fE.

nbytes
nbytes == product (shape) * itemsize == len(m.tobytes()).iX
PR 2 SR P BEA—EET len (m):

4.8.
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>>> import array

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

>>> len (m)

5

>>> m.nbytes

20

>>> y = m[::2]

>>> len(y)

3

>>> y.nbytes

12

>>> len(y.tobytes())

12

Z UL

>>> import struct

>>> buf = struct.pack("d"*12, *[1.5*x for x in range(12)])
>>> x = memoryview (buf)

>>> y = x.cast ('d', shape=[3,4])

>>> y.tolist ()

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

3

>>> y.nbytes

96

3.3 B e
readonly

— AR LA R
format

—FAER, WA ICRIEK (R st ruct B . NTFILEIMTAM A
EEMATAFER R a8, EREIE (Biltntolist () URTRA R BT M.

33 W M B BAE S M ostruet BEHE AR LB, X KA
memoryview (b'abc') [0] == b'abc'[0] == 97,

itemsize
memoryview RN TEE AT RIR IR

>>> import array, struct

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

2

>>> m[0]

32000

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

True

ndim
— AL, RN EN 2 G BA 2 DY .

shape
—MRHOTH, W ndim R EEES B AR RR N 5 TEAR .

1E 3.3 U R 24 ndim = 0 B A 25 JC4L M A F-l None.,

strides
—MEEEOCH, @t ndim KRS AT RN BN, ARV R B A2 B R
ﬁ%‘z\:‘o

T 3.3 iU I 24 ndim = 0 BM{E N 2S5 o4 A T34 None.
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suboffsets

i PIL WS IR TR - (DU EASEEE .

c_contiguous

—NFEIHWNERTE N C-contiguous HITH/RIH
3.3 Bl Ine.

f_contiguous
— T N 15 A Fortran contiguous B4 /R1H «

3.3 e

contiguous
— AR NAFS TS K contiguous HIT /R{H
3.3 BRI EE.

4.9 HEE5FEA - set, frozenset

set X422 tH B AT ME— 1tk i hashable %o G i R TO Iy Z2 S . 8 UL B 46 i ke il . e 81 v &
PR E DA BB AR A R, Blnac e, JFE. EESMMELES. (RTHMARMNZRIES
FHdict, list Htuple ZHNEIE, PAMcollections fHil,)

SHMEZWE K, £6M T x in set, len(set) fll for x in set. {EN—FTLIFHIZILE,
EAFHMCRICE O EBIRANT . M, EAALRERT] U BHA T AR,

HHiA MR N B A A, set fllfrozenset, set RAVEW AR - H W LA add ()
remove () XFEM T ERBUE, BT RAWARRA, BIRAWAE, HABEY N ET A s H 4
AMICE. frozenset RALEARTASH H fhashable - HNEFERE BB G A RE AL s PRI E 7T AR
MPEF I BB AR A R TR .

B T RIDAMEH set #higas, AEZS11 set 2 frozenset) i A DA K5 AIE S 43 BRI L R 5 RO & TS5
Z NSRBI, Bl {'jack', 'sjoerd'}.

WA A 2 B A AH R VR =X

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

AR [El—~Hr Y set 5 frozenset X5, HIOUE R [T iterable. HEEHIICRMIN A hashable, EZLR R
AMNEI LS, ITARNZEEGUAR frozenset M5 WHRAKIEE iterable, WPFFIR [H]—4>
S EE.
LA H 2Ry Aok ) 2

o SRR S WA S TR { ' Jack', 'sjoerd'}

o HHEAMESR: {c for ¢ in 'abracadabra' if c not in 'abc'}

o RN TSRS set (), set (' foobar'),set(['a', 'b', 'foo'l)
set flfrozenset MYSEHIRHEPA T #4f

len (s)
REEE s P TREGE (BF s R4 .
X in s
il x J2 75 s HEY S
x not in s
i x R AR s R .
isdisjoint (other)
WMREATEA S other A ICEMIRFE True. Y4 HACYPINECHZE R SEEGR, B
HNAMZES .

issubset (other)
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set <= other
oz 2 15 A RN ST REAE other ZH1.

set < other
K EEA TS N other IWE T4, Bl set <= other and set != other.

issuperset (other)
set >= other

Kl 275 other RN ICHEERGZ

set > other
K EE AT N other I E#EEE, Bl set >= other and set != other,

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

R AR, HAP Sk BIEE G DAL others 37 E M A£G HINICE .

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

B, AP R A LAM others HEE I TA LA HIAIIILK.

difference (*others)
set - other - ...

R ARG, HAP S RS THHE others 15 & B HAMSE & THATFAERIICE -

symmetric_difference (other)
set * other

Bl E, AR TREE TS SUR T other M HABSE A, (HARERINJE TP
Ho

copy ()

B RS DL,
B B, JF B8 B £ R A Wunion(), intersection(), difference(), PA
K symmetric_difference (), issubset () Mlissuperset () ke FZ A BRI ZAE
ABE MCZTT, BRI B R AN ZSR SO . XHERR T8 5 B At s 1
LB set (Tabe') & 'cbs', MEFERELEHEIRG set ("abe') .intersection('cbs'),
set flfrozenset WEFFEA FEAWLE . MNEGY HNYEGNEGTHEN TERBUST
FB—NEEZN (RIS THE) NS, —MNMEEYHACY H S — M EANEFE (B
FGHE B THEEAPEAEE) WUNF DA —DEAYHACY N N EGNEBSE
(BIA a3 R EPTEAESE) BWRF R — 1A,
set LBl 5 frozenset WS Bl 2 [ BT E A1) AL 52 #E 4T HL 8. Bl W0 set ("abe') ==
frozenset ('abc') R[] True, set ('abc') in set ([frozenset ('abc')]) tH—FE,

FHESME B AR aHT A P, EEAES EAHRZNESGAHSE HEAR N
S T5, HILPAT A iR e False: a<b, a==b, or a>b,

HTEAGIEX THMHEY (FEXR), HIHEGHWRIIFFEList . sort () Tk HIF I
7E S

LER TR, SPGB, WA hashable .,

RE Tset Sl Hrrozenset W —3F§il £ iz 5/ 3R [B] 5 88 — AN B AR B0 [ i 2 8L 3 4
frozenset ('ab') | set ('bec') ¥kl frozenset HLH .,

TRINETATH T set MARHT AR AR frozenset SLHIRHEAE:

update ( *others)
set |= other | ...

HOFTER A, ISR A others HPFTA LR

intersection_update (*others)
set &= other & ...

WS, HARE L PFERTA others FHLAFFEM TTE

difference_update (*others)
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set —= other | ...

B, BERHAATAET others FIITE.

symmetric_difference_update (other)
set “*= other

HoER S, RRBAET RGN — AR R ER TR

add (elem)
FFICE elem IRMFIE A

remove (elem)

MEETHERICE elem. W elem NFAET RGN &5 K KeyError,

discard (elem)

WIERTCE elem fEAETHE A H R AR
pop ()

MEAP BRI REUEE IR . WEREA BN LRG| K KeyError,
clear ()
MEGTHRITAICE.

EHEE, FBEMFRA update (), intersection_update (), difference update ()
Msymmetric_difference_update () JF¥ENREZAT B BT ZRAERSEL.

R, _ _contains__ (), remove () fldiscard () HIEH elem ZHUATHER—A> seto B SZHEXT
— MY frozenset HATIE R, 2ARYE elem IR A E—AMZ KRBT S .

4.10 BREFSERY --- dict

mapping ¥ 5 2 Fhashable (EMSF LN R . BUGTE T RN R . H il (UF —FbrfEmp 2680 5 . (5
THARSMRESE List, set Htuple FWNER, PAcollections Bil.)

TFHEGE TP AT VURAEA{E . ARhashable B, BIEEFIR . FUBCHAN R AR R (B RET
(EMTAEXT AR HMEAT L) AN RT IR . B0 62U VRS i B G Rl LU — BRI = A SR g S B (AT
S (0 1A L. 0) IR T AR R RS — e H o (HRIER, i TR T U ik i
FURIEAMEL, PSR R R Y. )

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

IR ] — AN T, BT AT LB S EOR AT RE N 5 1 KB T S BRI iR L
T Z R0 Ok
o EHEFH S NAES M 4#: EXM A {"jack': 4098, 'sjoerd': 4127} or
{4098: 'jack', 4127: 'sjoerd'}
o [ FHMESA: {}, {x: x ** 2 for x in range(10)}

o (i EBIMERS: dict (), dict ([ ("foo', 100), ('bar', 200)]),dict (foo=100,
bar=200)

WERBA G MBS, T RS B — NI ESHOF HHE TR R, Rz
— AT S AN R EAEX ) 7 il . R IIKIE, ALESEUAUN —Aiterable 35 o AT IEAH
G — TR B U — WA S AN JCR A IR G B — T R 55— X R AT I B
FHE— A, S ARG B A A . RN IR DA b, R IR S — MR
R FCAE T S A B A

WEREEH T KBTS, R TSR HESPOMA ST A E SO E R 7. AR AR
BOAHE, K E KRBT SHEWER O A ESHIE.

VEREERN, PATF/RFLRERFHRIYET {"one”: 1, "two": 2, "three": 3}:
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>>> a = dict (one=1, two=2, three=3)
>>> b = {'one': 1, 'two': 2, 'three': 3}
>>> ¢ = dict(zip(['one', 'two', 'three'l, [1, 2, 31))
>>> d = dict([('two', 2), ('one', 1), ('three', 3)1])
>>> e = dict ({'three': 3, 'one': 1, 'two': 2})
>>> f = dict({'one': 1, 'three': 3}, two=2)
>>> g == b == ¢c == d == e == f
True
B — A AR AL X B S 800 O =X H BR0E FH A307) Python AR AF1E R . HoAth 5 =0 my fife
FATAT A R
SR SRR (I 5 XM 2 S
list (d)
IR d A ) T A R 5 3
len(d)
I d PRI
d[key]
IR[E] d DA key BRI, QIERBLGS PORTELE key W25 K KeyError,
WERF I FHRE LT _missing__ () H H key RETE, M dlkey] BEAERFI A%
ﬁ%%%w%hwﬁﬁ%ﬁ dlkey] BJEHFRMET| & mm&mgfkw ) YT 3R [
G Z AR RECR . BOR HAREEO B R __missing () o WERAE X

_ _missing_ ( ,WUAE’IZQKeyError _ _missing__ ( ,Z‘fﬁ:zgg/\ji{i, I:,THEE'#/\
SR B
>>> class Counter (dict):
def _ missing__ (self, key):
.. return 0
>>> ¢ = Counter ()
>>> c['red']
0
>>> c['red'] += 1
>>> c['red']
1

F1 BBl F B 7R Tcollections.Counter SZ B H) #8 4 4C 15,
_ missing__ F¥EHcollections.defaultdict Frfdi FHE .

d[key] value
¥ dlkey] &N value.
del dlkey]
 dikey] M d PRgRR. QRBUHRTELE key M| ki KeyError,

key in d
W d PAFAERE key NI

key not in d
ZMTF not key in d.

iter (d)
IR A DAL A TC R AR AY . X2 iter (d.keys (

clear ()

Pl S A e -

copy ()
A [l J LR P DL

classmethod fromkeys (iterable[ value]

(IR B iterable A1 — 7, FERFEIEBCN value.

B True, FNRE] False,

E AT B AR

0) BPEER L
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fromkeys () & ARIEHFIMZEI . value BIN K None. FrA{E#H RG] -2k
LB, H Lk value SCR—ANFTAEXF R BIAN 2S5 Rl B 2 A = ZERBURFIE, 5
T S

get(kethﬁybuh])
IR key fFAE T AR R B key HOMEL, 75 AR ] defaulr. UNS: default A:25 H BRI K None
I EH AT | K KeyError,

items ()
R I (5, ) XD AR . S ALIE A 234k,
keys ()

R[] BB 2 U — TR . S I 2 504 .

pop ( key[ default]
2R key FEAE T WPRF RS BRIF IR B LA, B IR [B] default . QR default K45 H. key
AT 8, Wy kKkeyError,

popitem ()
MFH ARSI IR E—A (8, (E) X, BEXT2H LIFO (JFHE5EH) riraiikml

popitem () & T X FHMITIHFEENER, XEEGBEPEEWAH. A%,
T Hpopitem () ¥5| K KeyError,

8 3.7 MU BAES R R I LIFO WifF . TEZHIHIRAT, popitem () £iRMl—AMER
SEMER

reversed (d)

AR 8] N30 R AR T B  EACBS . X JE reversed (d.keys () FIBEET K.
3.8 FiThAE

setdefault key[ default]

WP IHAFAERE key , RPIERME. WRAFEE, AR default W5 key , FiR [ defaulr .
default B\ K None,

update ( [other]
(IR E other HIBEMEN 7L, HERAREE. &1 None.,

update () ¥ —NFHAG, B0 — DR EAEX (UK B ) e s HAb AT %A
MEFRR) WA BN S, ARG T RETSE W2 DU T8 8 i /A X 5 8 7
d.update (red=1, blue=2),

values ()

A 0] ph 7 S B — BT . 2 AL A 2 4

Wi~ dict.values () EZ [BIA G LRI S 2R [F] False, iXfE dict.values () 5
HH B H i R R

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

d | other
A d il other I EAMEDR QA —ASBIA L, PUEDLATER @ F M. 24 d T other 5 AH [ H
i, other BIEMIE -
3.9 Bl fg

d |= other
1 other WISEFMET I F M d , other W] PA@mapping Biterable [WFE{EXT . 24 d Fl other 45 AH [F] H#
i, other (EAT G
3.9 B ihg

WA I HL R BACY BTG MR (88, &) WA SHE CRFZERINF) . HEF R (<,

<=,’>=,">") K5 K TypeError,
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FUL S DR RS B o 359 0T B ) ST AN S MR o N PR A 0 ) B AR A B R
.

>>> d = {"one": 1, "two": 2, "three": 3, "four": 4}

{'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}

T 3.7 BCE N FHUBF 2B RN AY . AT A2 H 3.6 BT 4R CPython SE B4 Y

TR B B2 T Y
>>> d = {"one": 1, "two": 2, "three": 3, "four": 4}
>>> d

{'one': 1, 'two': 2, 'three': 3, 'four': 4}

>>> list (reversed(d))

['four', 'three', 'two', 'one']

>>> list (reversed(d.values()))

(4, 3, 2, 1]

>>> list (reversed(d.items()))

[("four', 4), ('three', 3), ('two', 2), ('one', 1)]

16 3.8 MU ek I IIAE 2 T Y o
S UL:
types.MappingProxyType A# FIRAIE— A dict BHEME.

4.10.1 FHYEIR

Hdict.keys (), dict.values () Ffldict.items () FrREMIRZE B £, ZA gtk

HB’J—/\dJMMIE XEWRE Y ISR, RSN SR
BUAR AT AR R DA AL 5 OO B B 9 SRR B DR

len(dictview)

EESHENIGE ISR

iter (dictview)

R EEH (DA (5, ) RonRMITAER) kA

SRR E 2 #4 A RO B AT R ACH . XAERL AR 210 () RATE (H, %) X pairs
(k,

zip(d.values (), d.keys()). B—RI@MRNERHHTXE pairs = [ (v, k) for

v) in d.items()].

PN

TEAS IO 5 5 8 ) 2% B TR L AT IR T RES | K Runt imeError B TLIRSE A AU A

F =
TE 3.7 WU M AU 2B PR3 AT -

X in dictview

AR o X R S P AR R (O (FEdn — R OL R x B —A (%, ) Jodl) WR

True,

[m]
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reversed (dictview)

AR A A0 P R L (B eI kA . R S 4 AR AR R A T AR

TE 3.8 RO Bl 3 I EAE 2 T
BOMERUTES, FAVHLAEAES Hba . GRIraEE R GAT, B (%, H) SEAE
HAEA, IBAKBEUERSEUTES. (EHREWAEINRUTES, HEXHEWEEE
EEW.) MTRUTHEEGHRE, A collections. abe. Set T LK AFHEAER 2 %R
(B ==, <3 ).

— AN AR A s

>>> dishes = {'eggs': 2, 'sausage': 1, 'bacon': 1, 'spam': 500}
>>> keys = dishes.keys()
>>> values = dishes.values|()

>>> # iteration

>>>n = 0

>>> for val in values:
.. n += val

>>> print (n)

504

>>> # keys and values are iterated over in the same order (insertion order)
>>> list (keys)

['eggs', 'sausage', 'bacon', 'spam']

>>> list (values)

[2, 1, 1, 500]

>>> # view objects are dynamic and reflect dict changes
>>> del dishes|['eggs']

>>> del dishes|['sausage']

>>> list (keys)

['bacon', 'spam']

>>> # set operations

>>> keys & {'eggs', 'bacon', 'salad'}
{'"bacon'}

>>> keys ~ {'sausage', 'juice'}
{'juice', 'sausage', 'bacon', 'spam'}

4.11 ETFXEEEKRE

Python [ with {EA)SCRpEE FF SCEBAR e ATy B R SOX—M . X RAYSEBLE A T —X%)
LA, R B E SRR E SGEATI BT 3C, FER AR TRIEAZ B R 3C, IER T 5
YempiR iz B
contextmanager.__enter__ ()
BEAGBATHS BRSO IR [ O G B R BRBZ BT B SCR AR 5. e IR T 2 48 E F
i UL B R SO BRI with BN as AR IRRIRAT

— AR B SR SUE BRI B TR file object. SUPFR G _enter__ () SRIEILH &, PASL
Vropen () HIAE with i) PR BT 3CAA.

— R[] IR R B SCE PR Bl 1@ decimal . localcontext () FriRBIMIXIAR. HAME
S R B0 decimal bR SCBOA UG decimal B R SCAY—ANRIASFF R BIZEIA . X ARIFR with
TR TR A I 24 1T decimal TR SCHATHR, A0 with iR ASMI RS .

contextmanager.__exit__ (exc_type, exc_val, exc_tb)
R ATES R SCH R [l —AN 11 R (RUEE AR > 2R B I & A AT A SR 2 15 B 24 e B il . AR AE AT
with EAIPIEREIRI LA T 75, WSS ES REWEE, [EALRWEE . EHAAEL T
=S None.,
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L7 YR 0] — D E{ERS- T 2 with TR BRI 3 ARSI T SR BEAE with IR Z JERTERA] . A0
SRR TRS AR ARAT I RS A i . AR BT iR R AT IR R A B S R S U wi e h TR AI R TE A A
B R AT AR S

P NB S 280 AN B Y W S OB 5 | A B, B YR B 24 0R (i) — AN AR O vk 2
%%ﬁiﬁfﬁ%xﬁfﬁﬁﬁﬁ&i?ﬁélﬁﬁﬁﬁﬁ o XAV BN SCEIAM AT exit () FERE
LER

Python & ST — 48 bR SCA B R SCHF ) 2 IR AR [ 20 SO sl HC At oA SR A Rk G P, DA R 75 fif
ARG B T UE R SR BRSBTS BLE TR SCE B ASE, A FZRAUA SRR AL B, E S
i contextl1ib BUREFM KRB

Python ffjgenerator fllcontext1ib.contextmanager B ifigs et T SE P X LE i A 4 7 =K. W
RAfifcontextlib.contextmanager HHMige K EM—NAE NASHE, B RFE—LH T
B__enter () Fl__exit__ () F{EM LT UEREE, MAFEH ARSI AL L= Erg kR4
1Y, Python/C API 1 Python X5 iy B ZE A % A ST XX S8 ¥k my LT IR0 . AR e SR 28 vk
FIY AL U BT 38 1) Python ] U R 7y kit 5 EafTh L F SO IFeAH L, sk
FHLA AR T W] ARSI

4.12 GenericAlias 3%

GenericAlias X GUEM =l f— N EOREIEN EMREHA T B42E, W 1ist Bidict 4560k
Ub, 1ist [int] X4 GenericAlias WG &ilid i int I 11st FRBIEA . GenericAlias
XGHEE H B R R 2 AR

Hffg: WHDFRIVAELI TRIRTTE __class_getitem_ () WA SCHRHHIBURLE.

GenericAlias ¥4 J{E Ngeneric type ALER, SZELT A2,

XA, SRPEERA PRI S BT AR ST S ROC R I B, set [bytes] ]
TEZBUBRHE AP IR FTR — A set PRIFTH IR Nbytes FAL,

XF—MEXT __class_getitem () HAJFTAMBMAE, AL KRHBUEREM ST A28
TEX G b L — A N ER R EME A, Bilan, 1F N 5ok S nf AR FAE st r Bl 2B Miby ces £k
PR b
o« I x = re.search('foo', 'foo'), W x ¥ K—A re.Match ¥} 4] x.group (0) Fl x[0]
FAR FHERF R st r B, AT ATESRBUARHE ] GenericAlias re.Match[str] Rtk
XA
e N v = re.search(b'bar', b'bar'), (HEE b F/rbytes), Ny A —4 re.Match
WS, 1B y.group (0) Fl y[0] BREMERF I Nbytes B, FERRARES, RATRE A
re.Match[bytes] RMRFEXFIER N re. Match Ff 5,

GenericAlias XfR R types.GenericAlias FEMELH], %W A4 ok B 14014 GenericAlias
POE

TIX, ¥, ...]
- MRRBLR X, Y RSEAH LA T 1) GenericAlias, MRS HEHMT Frfi HfY T.
B, —MERME float TLRIYList KL

def average (values: list[float]) —-> float:
return sum(values) / len(values)

7T =K T mapping IR, AETdict, ZRMPNRMSE HCEE T #ISBMESE
B, AGPFRIREERE A dict, HEARA ystr, [HIEANint:,

def send_post_request (url: str, body: dict[str, int]) -> None:
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WEEEisinstance () fllissubclass () NEZE " ANSHCHN GenericAlias KHL:

>>> 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 4TI AN S5 Hil PRAT 2 2 A7 iz . XAMVT NP RS Tz 8 N HRAE 2. 24 GenericAlias il
RS RE, HASKERS T TR ERNITL., Flan, PUNIESRAYE G, (HafriifAs
s

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

AL, AERE RIS, N T SEUGHZ Bk SRR SR

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

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

EZA M repr () Bistr () 2BRNHSEZ FHFEAL:

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

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

TAMZ AR __getitem () AR5 R E AR IHEL dict [str] [str] ZRATEEG:

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

Aih, U T R D % A REAR A . K HH  Generichlias AR__args_
O B A F R AR 24 0 T

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

>>> dict[str, Y][int]
dict[str, int]

4.12.1 FRAEZRISE

THIBRHE SRR SRz 8. WA IR TR TOist ) .
e tuple
o list
e dict
o set

e frozenset

e Lype
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collections

collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.
collections.

collections.

.deque

defaultdict
OrderedDict
Counter

ChainMap
abc.Awaitable
abc.Coroutine
abc.AsyncIterable
abc.AsyncIterable
abc.AsyncGenerator
abc.Iterable
abc.Iterator
abc.Generator
abc.Reversible
abc.Container
abc.Collection
abc.Callable

abc. Set
abc.MutableSet
abc.Mapping
abc.MutableMapping
abc.Sequence
abc.MutableSequence
abc.ByteString
abc.MappingView
abc.KeysView
abc.ItemsView

abc.ValuesView

contextlib.AbstractContextManager

contextlib.AbstractAsyncContextManager

dataclasses.

Field

functools.cached_property

functools.partialmethod

os.PathLike

queue.LifoQueue

queue.Queue

queue.PriorityQueue

queue.SimpleQueue

re.Pattern
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e re.Match

e shelve.BsdDbShelf

e shelve.DbfilenameShelf

e shelve.Shelf

e types.MappingProxyType

o weakref.WeakKeyDictionary
o weakref.WeakMethod

o weakref.WeakSet

o weakref.WeakValueDictionary

4.12.2 GenericAlias WERBEKEM
. SRz BUER S T —SURak i s e -

genericalias.__origin

A JBIEAR [ AR LY I S Rz 32

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

genericalias.__args_

ZEME R A BRI EAG _ class_getitem () WZBUTA AN cuple (KERTRER 1)

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

genericalias._ parameters

BRI R RO — D ud (WREA=S), W& T _args_ hiygefli,

>>> from typing import TypeVar

>>> T = TypeVar ('T")
>>> 1ist[T].__parameters_
(NT/)

UL
PEP 484 —JANEfR /27 Python Ht T2 AUARYE M HESL

PEP 585 - b Z WU P IR IBERIZ T N4 T WARE R TR AE TE S0 RE . R B A1SC 8 T 4F
FRHIZE Y _ class_getitem (),

128 (Generic) , JI)" A iz Mityping. Generic 4 X WA SL B A AEBITHI B S AL T BEREE S
%ﬁ%ﬁ%&ﬁﬁ IR T2 SoRy

3.9 Bk e
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4.13 HitNEXRE

AR SR SE AP AT G o K BERT RIS R — PR EAEE

4.13.1 ik

MR IR A 2 JRAETTT): m. name, XL m g — BRI name Y7 AE m (9755 R P—4
PR BABREMEAT ABIR(E . (R import A AR UL R XTI R (1 Fh A import foo
ANESRAFAE 20 foo BB R, T BEORAFAE— T840 foo MRLBLE) GRAME) & 3L, )

BAHIRAE —RREIE _dict . RRMERIRIAT SR T I B U T R S PR el A B Y
Frode, [HRIGEEIEN __dict JRE JRAIAS m.__dict__['a'] = 1, XafFm.aEXH L,
HERARE m. __dict = {}). AEWEHEEBSR  dict

WE TR PRSI S G X FE: <module 'sys' (built-in)>. AUREMN—ASCHFENE, WS
i, <module 'os' from '/usr/local/lib/pythonX.Y/os.pyc'>,

4.13.2 5%l

KT X LA 2 5] objects Al class.

4133 E

PR Gl i PR AIUE BT . X RRECT R ME—#E 2B func (argument-1list).
SR AR PRI R RO 5 PN B RRASORI T P B SR T SRR HRE (TR R %), B5E
AR, R R BB AN ]
W25 B3 2 [ function.

4134 B

HE R R E R R AAEWAMIER: NEFYE (FINFZER) append () FiE) FIZsL

Bl WETEBRCRFENIREDERA.

AR AR — ARG i (B CFES a4 S RN R L) , ARSI E)— MR & 402 7 ik (8

PR )7 k) 5. B, ESR selt SEURMBISHIR. 458 EL AR HikE
Pim.__self  FAEZHERNS, Min.__func_ @LHZHENEE. HH m(arg-1, arg-2,
.., arg-n) ZEZMTEM n.__func__ (m.__self__, arg-1, arg-2, ..., arg-n).

SHRECIRAENL, FETEMR W IFRBUE SR 2, i TR RSP EORAE T R AL
R (meth.__func_), PWIASRIFREIE IR IR I@ k. Sl &7 R i) JE M & 2 20|
KAttributeError, MEBLEITIERIE, RLATE T 2B e& B0 G B A A T30 B

>>> class C:
def method(self):

pass
>>> ¢ = C()
>>> c.method.whoami = 'my name is method' # can't set on the method
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
AttributeError: 'method' object has no attribute 'whoami'
>>> c.method. func .whoami = 'my name is method'

>>> c.method.whoami
'my name is method'

W2 AE RIS types.
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4.13.5 KEBXIR

RIS G ARSI R TR O BnT AT Python FC1 , Bilan—A> Rtk EATARETBRECTS,
A BT R 4 R T HEsn s . RS ShN B compile () BRBGRME, FAT @M EREL
WG __code_ JRMEM PRI, FiES R code Rk,

il _ _code_  &fiik % it F 1 object._ _getattr_ , ZEH obj M "__code_ ",
AP S (TTARRRI SRR ) fiexec () Beval () M ERECEIGTHRE.
Eg{§4§\ijﬁ£§ I‘%J types°

4.13.6 FEBIW®R

RN R TR EAPRS G 2, R R B N E Rt vpe () RARI. KRB FRR . briE
R e ypes i T FrA AR E N BRI A FK .

R PR B B FER: <class 'int'>,

4.13.7 =W&

P52 A B 2 CHLR FHE A R BUIHR [B] . B SCRAT MR BAE . ZSX % WA —FhME None GX /21
WHE % FR). type (None) () & RE-— A,

AR 55N None,

4.13.8 HERFFIR

WX EH ATV R (3 slicings). B ZHRAEMRRREAE. AIEFFR R RE —MEEL1ipsis (X2
MNNBELFR). type (Ellipsis) () @K EIIipsis B,

R A Ellipsis B .. ..

4.13.9 REWIHR

PR R PR U — ez S T AT SCRp R 2RI 3R BB 17 2517 comparisons | 51 %
FR. AREHXG HA—MMH Not Implemented., type (NotImplemented) () 24 BiEXA A,
ZRIEE N Not Implemented,

4.13.10 fr/R{E

f/RERPANH BN S False fil True. EAIBHREREZH FEM/R ORd H A E 1] 8 24 /EEE )
Al . EFCFEEM B eh (Bl ERARZBEAMSEET ), BN 0 B FEE 0 1. )
ﬁ@%ﬁﬁu)ﬂW%%%&%ﬁ%ﬁ%ﬁ%ﬁ,E%ﬁﬁﬂﬁ%ﬁ%—&ﬁﬁﬁ(%ﬂzm%ﬁﬁm
i HBAY)

NSS4 R8N False fil True,
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4.13.11 PIEPIIER
A KRBTGS types. HA A 7DD IR A KU R FSE

4.14 F%REH

TS LIRS T — 2Rk Lt e, ENTRA&BMIER . Hh—83 A Lpidir O
WE BT A Y
object.__dict_
—NFMECHAM R R S, TR (T5) &k
instance.__class___
FSLBI BN
class.__bases___

HI R G I L2 BT 4L o4
definition.__name___
. B Nk, AR EUE AR SL B A AR
definition._ _qualname_
xL O REL s WREREUAE R L B qualified name.
3.3 B HhE.
class.__mro___
BeJE P R e, FEJT iR A S BT e R A R
class.mro ()
W — A TC R, DA LB E R IIT . B RAEZSL BT, HE2R AT
¥ _mro__ 2z,

class.__subclasses__ ()

TSI B TRIE5 NSRRI R B A ST I RF . SR I I 288
SRS Bl

>>> int._ subclasses__ ()
[<class 'bool'>]

4.15 B FFFEREIRK E PR

CPython XfF int Flstr Z [BEEHA — A2 R R A MRIE L IR 552506 . IR A48 AT+ ek
HAPAAE i3y M EE R . o] SRR R N 2 BRI . % KR AT DA

int ZRAHE CPython W 276 A i HIIE M E K IERECTY GEHERN “KRETF) . AEAEfELE
R P — AR ER R — R B R — A R B AT R SR, FRAERECH 2 W3R T
T REHCH 10 KUl E A B BYERAE W IR B Fefe— AN KEEW int ("1 * 500_000)
TEPE ) CPU e ik #h—Fb A E I o

FR A/ IMRAIL T — ANk S CVE-2020-10735 BRI 47053

BUBR ] S AE W] REW M AR LRk 4 S A iy A A e P B B A B . P RIZRE 75
AT A BRI .

YA PESHRGIR, 5% valueError:

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

CFgkzs)
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(£ L£50)

Traceback (most recent call last):

ValueError: Exceeds the limit (4300) for integer string conversion: value has 5432.
—digits; use sys.set_int_max_str_digits() to increase the limit.

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

>>> len(str(i))

4300

>>> i _squared = i*i

>>> len(str (i_squared))

Traceback (most recent call last):

ValueError: Exceeds the limit (4300) for integer string conversion: value has 8599.
—digits; use sys.set_int_max_str_digits() to increase the limit.

>>> len (hex (i_squared))

7144

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

BRIAFR 28 4300 {iiBlsys.int_info.default_max_str digits B H. KPR ] ¥ E &N 640
iBlsys.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')

3.9.14 FH I EE.

4.15.1 ZSERY API

BERRHUL AR T int Fstr Fibytes Z[AAFAEHR AN 0] BEA) A
e int (string) ERADA 10 %L,
e int (string, base) FATIAEAN N 2 BIFTHIEEL.
e str(integer),
e repr (integer),

FEAA] HoAth B A7 A2 DA 10 B 50 FAF R 4, 4N £ {integer}", "{}".format (integer) B}

b"%d" % integer,
LG BR AN 23 1 F i e B i) R 4
e int (string, base) ' base W[ N 2, 4, 8, 16 1Y 32,

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

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

o HXAAEEARIE S FITHNEERL NIERIA AL
o str £ float,

e str Bdecimal.Decimal,

41
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4.15.2 EEEPFRHIE

1 Python J5 512 HI Vi 1T DA FH R A bk sl ARe 25 iy A T IEA of e 26 IR A

e PYTHONINTMAXSTRDIGITS, fil#ill PYTHONINTMAXSTRDIGITS=640 python3 2 ¥R Hlik N
640 il PYTHONINTMAXSTRDIGITS=0 python3 j&2% IRl .

e —-X int_max_str_digits, Ul python3 -X int_max_str_digits=640

e sys.flags.int_max_str_digits w F PYTHONINTMAXSTRDIGITS B -X
int_max_str_digits W{H. WRFFIEAS A -X RIS ARE, W -x ®IL. Eh
-l FARWIE Y RIEE, NS ER B sys.int_info.default_max_str_digits [
fH.

MARKE H, ART AR A 224 17 1) BR 1) - i 4 s vs APT SR i3 & T
e sys.get_int_max_str digits() Msys.set_int_max_str_digits () s&fHFEEEZ PR

BRI A . TR A ENTE Cry Rl
A KEINMEF B/ MERE R T A Esys . int_info HhHRH]:
e sys.int_info.default_max_str_digits 4B,

e sys.int_info.str_digits_check_ threshold ZiZPREITIEZ M EAE (ZEHiZEHII 0

891 ) o
3.9.14 FRIfE.

B BCAERARAIRGIE =T AR EOTE. BAAFIL, (Hafie A EH IR i 5 ) fe/ B
11 HEHERE RO R A AUSTEAE . BCE BRI — A5 R A 15 HE B PR A K 1) a0 ) 2 (LY
Python YUY REAEMEAT IR 2 65 1%, 0 H &AL 3 I sl S AL 22 20— LB
RIBIEAFAEC TR . pyc Sia Al —FE S BB B PR S % A ikt
FEENVHHAAZIRGH 0x o BRI

UDSRARBE T AR 14 R A6 335 AT ISR A W TR P o B R AR Y 0 4l o 3 05 2 A R
BRI IR RIS AT AGEAE 5 Sl U A A28 1 ] BE AR ] Python KFf . py JESCHFFZR N - pyc 3C
AT AT 222 20 R ) 17 FiT 122 R 1

4.15.3 WEFEE

P M) sys.int_info.default_max_str_digits g NI T RKREZEN AR RUE S SR . W
SARII N ARy T5 BN R B BRIMEL, 3 (T AN T Python WA RUAS MARE) A DS T E, RRIX
L8 API J24E 3.11 Z i RAS I KA & 4N T s .

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)

WARRFT R EE M, RO 0.
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CHAPTER B

£ Python Wi, By S wb i — IR H BaseException HIZRMERI. et A4 l— A E R
except THIN try IHAIH, % TAE BT MIRAE B %7 L (EALLR € FriRd i 55
K)o ST RACOVEB DA KR FE IR RAERN, BEEIRAHERNZAK.

R TES S T G AR B B ROk AR . BRAES A UL, BN BA AR B R
TEH B R CRIRME” o XA PR — DA R E 2 MG B0 (Ban— A5 RS A — A RS TR 0 T4
) A RIEEE 2VEA S EE L8 5 RIS .

PRI AT AT | A NS 36 AT R T S A SRR Y R A R A, B FERRRERR S K T A
] A G DU —HF s (ERIH R, A EATHLERIBE R Ik A P AAD 5 | A AT 24 R

P S0 2R AT DARE TR AL DAE ST S SR S B M Exception RELE MRS TRMA 2
MBaseException KIREFHNRE . T EXFHEIEZL(E B PALE Python FEY tut-userexceptions
HAAEE

51 FELTX

M HoAth S C AR BRI D0 T S5 R — R R R, BrmH) __context_ JBIESWH Bk
NEBPAP T . FRATUMEMN T except B finally T4, B3 with ARG

IR RE LTI T AGEAHH from Bl raise kb w42 XA A:

raise new_exc from original_exc

WRIE from 2 5 —FEXMI N—FH B None, BHIEMGI KM RHE Pk E N __cause__,
KE _ _cause_ o HK _ suppress_context_ J@ME N True, XFEi ] raise
new_exc from None HJ DAF RUHLKF IH 538 B e 0 37 57 ok Bon HH B9 (Bl dnKfkeyError §6 4
HAttributeError), [RBHEIHFHAE __context__ HREEA] AR PAEAE IR AT #E4T 4

B 7 5w A B L PA AN, EROA R R R & BR X SR IE ) R . __cause_ Y A H
EREUNREER S 2R R, _ context_ BRI EERENAE _ _cause_ HNone 3 H
__ suppress_context__ N{B{EFER.

ARTEFE LT, REA S SRR IEREZ G ER, PAERIWIARE—17 82 BRI K i

SR
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5.2 MAEF WYk

F PR T DA AR B AR BB 2. EUERIRA 2 — A i R B DAk O 2 S B A
args JRMMAR TR, AN RAIRE T RE B 5E

CPython implementation detail: £ 5N & REAH C LM PAMRIEZETRER, S0 Objects/exceptions.c,
Hr—S6 BA | LN R, XESEMEH 2N REREN TEBC AR RE. — D RBW N
Jey )& T SE BN T RERf % Python A FRERIM A, FEEAR W BE/ A B oh . (R, @5 4x ikt
A R (e g i

5.3 E

NS O A A SR R R
exception BaseException

P WE S E I EARNIZPN P A 2 SRR (X MF O Except ion). AIRAE
BERMSEBI LM st r (), WSRBISEBIMSEETR, 838 L BA SRR 2 TR

args
25 RIS S EOTA .. RN ERE (FlUosError) B2 E BENSEOF R T IL o
R TCEFFRI S X, ARl R A AR RS B BB
with_traceback (1b)
W7 b R S R S BT IR M R X 5. B AU B e 5 AL 3R 7
i

try:

except SomeException:
tb = sys.exc_info () [2]
raise OtherException(...).with_traceback (tb)

exception Exception

P WE R RGER 12 H IR A M. B I B E SO R 2 IRAE A LK

exception ArithmeticError

PR TIIRAESH S AHEMHEREHE RS XN E R OverflowError,

ZeroDivisionError, FloatingPointError,

exception BufferError
M5 e XA K A E TR AT IR | 22
exception LookupError

WAL TR 5P B 0 RS 3 RO B RS0 Tncemsrror, KeyBrror,
T PAIE T codecs . Tookup () REET| K.

54 RiERE

PAR SR T AW AR .
exception AssertionError

% assert ARG % -

exception AttributeError
BJEEG T (2L attribute-references) BURE SR MIPRHET1 %o (H— DA RARAAR SH; @ 5 T R
JEPEIRE I WK 5| & TypeBrror.)
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exception EOFError
M input () BRECR LU ] 5 Bk 2 SCAESE R 44 (BOF) BERF9E51 %« (5341, io.I0Base.
read () flio. IOBase.readline () J7¥EAFIEE] EOF MK o] — A28 F4FE . )

exception FloatingPointError
B R B -

exception GeneratorExit
24— generator B coroutine B F VI FF 95 5| &; 2 I generator.close() fll coroutine.
close (). BHEMKHBaseException M AjException, FNWMEFEAR ERIREHFANE—
R

exception ImportError
2 import RSB YGE B RGN RS % . 37 H2 from ... import Hify from list” £F
TETCEEN AR 25 % .
name 5 path J& M A QO TS HORGE . BUE IR BN AR R EA
AR R -5 i e o O B SO IR B A2

5 3.3 JCEHC ¥ T name 5 path &1k,

exception ModuleNotFoundError
ImportError W13, M—PHBIIAPIE M KFl import 51K, HfEsys.modules I E]
None 25K .

3.6 B RE.

exception IndexError
SRR S RS | K. (VD R L9 BB R RV ni Bl 2RI E RS A R Rk
W rypeError 45 1%.)

exception KeyError
MTEIA A P HA R E M () BRI K.

exception KeyboardInterrupt
MR PR GEHN Control-C B{ Delete) PRI A . FEPATHIN], S IR {5
T REUKHBaseException IR RS Except ion FRTGEEIMETR, XA DAEE
Yo RS .

iEfif: flifkreyboardinterrupt FFERHHIFHIE. PINEATRES LA T UMM kifigin] %, K
BRFOLR, ERRMIET R RT AR —SERE. BE R KeyboardIinterrupt KRR
ZRBFEETEERLTIKE. SGUAXET AL E R FayEf, )

exception MemoryError
BRI A ERE LI PT Gl B — L8R ) AT RN R0 | Ko RIRE(E 2 — D4
B RRLRIRRER () BRAEFER T NAE. R TIRZ N B (C Y malloc () B
B, RSV BE RS X FMFOL T S WA s HESETEIAG A — 8, ARt aEST
B AR IR, DAE R SR AR T«

exception NameError

AR R FRARIEN R B e w DU TAERE A PR RIKIER — KRG R,
H &R KB LK

exception NotImplementedError
PR IRAE B Runt imeError, FEM 7 HE R H, IR I RN U HEOR IR AE R E S %
Tk, OB E BRI WP BAAR S B FRAS N 5 | A B

PR R4 TR B — R SRS AR K -~ TN T4 LA RS0 / Oy
AR X, S TR vone.
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Hif#: NotImplementedError fll NotImplemented AN H i, R EATG M4 FRAD .
WHZNot Tmplemented | AT FATEH L B ARG .

exception OSError([mg])
exception OSError(ennasW?nvﬂ;ﬁkmanw[,wMeﬂvﬂ;ﬁknameZ]]])

BESHAE— D R G REOR [ R G I B BRI T | B, LSRR R4 VO BRI an” SCiFR
HF B AW F PR IRESEB S BRI ) -

a3t 2 1) 55 — R T S N iR A BB . R AR 2 X L JE P BRIN yvone. Ry T REIA]
TARE, WREAT ZAZH, Wargs BIERHUELE dal - ME 8 S8 Y 2 Jod.

P REAR S PR IR Bl AR )2 OSError WHEAST2E, AR SLOS exceptions W AR . FLARH T2
T errno fi. WATHAHE B HEBGEE B4 K ME OSError WA, 1 HAE TR A2

errno
K HT CASR errno MEFAIRD .

winerror
1E Windows |, SRS )5 AR ) Windows #5105 . TMerrno J& MR &% b AR A iR S 7E
POSIX V-5 il U4 e X

1€ Windows T, U4t winerror ¥k 282 80e—M8E, Werrno JEIESRYE Windows 4 iR
SKHAE, T errno S 2N, FEHEAM-G L, winerror Z8 &P ZANE, FHwinerror Jg§
HRFARFEAE o

strerror

BAER G PR QLA MR 4 R (5 . EFE POSIX PG5 i C %L perror () HeAxfk, 1

Windows 12 H FormatMessage () »

filename

filename2
MT5XMARGEBIEA X Bllopen () Hos.unlink () WFH, filename &4 REN
4G RTINS R G RARR REL (Blilos . rename (), filename2 Rf/@2tE45 K
BB — AU

¥E 3.3 RE : EnvironmentError, IOError, WindowsError, socket.error, select.

error 5§ mmap.error QA E|OSError, AR RER A H i —A4~12K.

T 3.4 BOEM: £1lename JRIEBAERT &L 4 AN IR SCIE 2, AR 20 9 i BT S0P R L
G HEAT AR Z IS AR . EANBENIN T filename2 F45d g 2 RN @ T o

exception OverflowError
MEARIBEM G R KB TEFTRB G & XXBEECRUA W RERE (TA5| K MemoryError
WALEFEAR) . R T H LR, AR A RO 205KV B 0L R 51 % OverflowError.,
FINTE C i /DX mUr i AL BRI AR AL, R HOF Rs A LU .

exception RecursionError
I 5 5 IR 8 HRuntimeError. ‘B X TE MR AR I & B o fx K H IR E (B Wsys.
getrecursionlimit ()) B#5|% .

3.5 B fE: FEBLZ HIRE R 5| K Runt imeError,

exception ReferenceError
WS HERAE M weakref. proxy () BBV S5 | R DT FZS A o i3k ml ik
ARG % A RETIHNEZE RS veakref fibk,

exception RuntimeError
R E) — A8 AR A B R R T . RIKRI(E R — MR R T A A T A4
P

exception StopIteration

M N E R fnext () Fiterator f__next__ () JFIRRTG1 %, MIRFRZIENGARE 4T —5i.
BREMNG A DR value, BEMEIZFHEIENSES T, BIAME INone,
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24— generator B coroutine RPGERIINY, FF51 & —NHiStopIteration LB, PREGER [BIHIEFRF
A 1@%%*@:@%% value &%,

AR FA A e RS BBk R E | & T stoplteration, E&#iki HRunt imeError (Of
ffstopIteration BN SFEFRHEHIEA).

TE 3.3 MCH M TN T value JE I S HEAE s sk A VR IR MHE R B RE

e 3.5 MUEM: 5] A Tilid from _ future_  import generator_stop FZZH RuntimeError
¥l 2 PEP 479,

1E 3.7 BOE W BOAX B U5 PEP 479: e i P 5| Ky stopTterat ion SR R

“NRuntimeError,

exception StopAsyncIteration

WA —~asynchronous iterator ¥4 /) __anext__ () RS & DU IEECEEAE.
3.5 FiiThe.

exception SyntaxError (message, details)
2R AR B B AR S K. XV PAKAESE import 1EA], XTNE K Ecompile (), exec ()
Heval () WM, SCREBEBURIGHIASRER A (WEFELEE) mmHE.

FHEIBIN str () FORIEESERIFE . SRR —ocdl, Hs At nl 7E B J& vk 2 AR

filename

RATEE TR ITAE S 24 8
lineno

KRR ST . AT 9 R5IN 1 IR XA ETTHY Lineno A 1,
offset

KRR ST IF S . S5 RGN 1 F- G T E DA of £set S 1.
text

BB SRR SR

T f-FAFER BT R, JHE A -string: 7 BIZEH H A EZ BT B gk X @i SO
FREALE . BTN, %%k £°Bad {a b} field 7= UK args J@ 4 (f-string: ..., (7, 1, 4, (a b)n’)).

exception IndentationError

SR IER AU R TA T R 2L . R syntaxError — T,

exception TabError

G S R AT SRR — B S PR S | & . iXJ& IndentationError fj—AT2,

exception SystemError
PR A LN TR, (R DL B B R T B SO A A BN RS | A IR e —
BB A TAF A SR AR (B W RZ RIS ) o

AR 24065 I TR A 45 26 4 i FH) Python fEREAR FO/EE B4R N B . T TRIAIN 3 Python ARREZHAY iR A
7 (sys.version; BEWMATERH I Python G IFIRRBHT EIHIK), BRSO E (FHE T K
HRAOMEL) DA D AT REA A2 B DR AR T URAD

exception SystemExit

MR lisys.exit () BMEGI K. B4R HBaseException MiAJException AR 2
WP Except ion PSRRI . X ALVFI 8 IE @R 0] AL 1R S EURBESHR 1. AR ER
BEALEE, T Python fEREZSMIRFIR th: ASFTHUEM AR FIWIE S . WHWiEEZ RS 5% %
Ysys.exit () WFHR]. WSFARMEA— A, WTHEIHRGHR HIRESHD (&1634 C 1Y exit ()
BRAL) s WA N None, WERHCIRASIE N AL E M HABSEAL (FIANFEAFER ), WSHTEIXT
SHMEI R PRSI B R —.

Xfsys.exit () WM SR —A 585 UERR AT B HEART (try IBA finally ¥
A, BRI AR AT AR T — B AR TN 06 BB R 45 0 A XURS: o A0 SRS 48 %00 ity S b 75 2 57 BT IR
(BlanE R os . fork () Z JaW TR ) MR fiH os. _exit ().

code

LIS IR IS BT R E R (BRIACH None.)
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exception TypeError
2P R B T SR IANE 2 X GG | . BRI ELR— 747, A 32
ANPEECHITER o
S ] DA Rl P ARCRS 51 K, AR S e R R AT B BRAE AN 3 SRR N Y 2 % 5
Fro RN RV 2 SRR 2 0 R 1R (R 0 R B LR I R S B, BT B A I aE 2 5 Y

“HNot ImplementedError,
BASHI R R BIINTEZOR int NG T 1ist) WY 3 TypeError, {HAEASHIIE
R (BNt NEORTEELZ A EUE) WY 24§58 valueError,

exception UnboundLocalError
27 R BT O A R AL B AT RN, (HR A IR R I AR AT E R T . e
%NameError E/Jg/l\?ﬁo

exception UnicodeError
24 %5 Unicode A % B 4 B Bl AR B IR RS | Ko BESR 2 ValueError B— 12K,
UnicodeError HLAG —SiA g0 s ML 45 200 @M. Bl err.object [err.start:err.
end] 245 Y E G ARG A% < M4 E ToRUA -

encoding

B2 PRIVE TR
reason

IR A 2 IR 2 B8 DR AT
object

S PR e 1 1 A B AR A O R R
start

object HILHEHRM IR E RS-

end

object HILHEHRMARBIMERS] (RE).

exception UnicodeEncodeError

e A T 5 Unicode M X BIERIRISIFREG I K. WRH R UnicodeError fI—4TK.

exception UnicodeDecodeError

MYEfRIY AR & 42 5 Unicode AH A RIS 455 & o LR /& UnicodeError [A—AF2K,

exception UnicodeTranslateError

e S e b %45 Unicode A AYSE BRISRFSG | % . ILS R UnicodeError —4 1K,

exception ValueError
24 P AE Bl RR Bl W B B IR0 S AUEER & A I S48 IF HU LR BE T SERS A 7Y S5 O
WNIndexError RKAMBHRIT| % o

exception ZeroDivisionError
éﬁ%&ﬁ@%i@ﬁé@%z/\ﬁﬁﬁgwﬁ%ﬁ% |50 RIERIIER—DTFARER, SRR H R 2

OISR R DAS Z RIS AARZS ;. A Python 3.3 JFiR, ENT#Z0SError BIHI4 .
exception EnvironmentError
exception IOError

exception WindowsError

FRAE Windows H1 ] H ,
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54.1 OS ®&

T REE NosError T3, BEATRHRYE RS RAINHE K.
exception BlockingIOError

BN SAEBEON R 2SR R (Bl T) EAEHZER RG] % X T errno

EAGAIN,EALREADY,EWOULDBLOCK%DEINPROGRESSO
T osError BAMEM:, BlockingIOError NG — 44N EN::

characters_written
— R, FORTEWHERIC B AR AR SR A 1o BRIk VO K I8
PERTH o

exception ChildProcessError

BT HRE E A B E R I 95| & . XY TF errno ECHILD,

exception ConnectionError

ISR R R R

H T 2K HBrokenPipeError, ConnectionAbortedError, ConnectionRefusedError
MlConnectionResetError,

exception BrokenPipeError
ConnectionError W2, HiEHA—MEFEMIZEERN S —mE XM, @ {HEA—1
EETMIZEETE XM E ARG % . MY T errno EPIPE MIESHUTDONWN,

exception ConnectionAbortedError
ConnectionError W1 3¢, 24— />384 2% il B %) o b 1k I K B 51 K. XF BT errno
ECONNABORTED,

exception ConnectionRefusedError
ConnectionError W] ¥ 3§, M — A>3 42 2% i B X o 46 268 00 55 9% 51 & X T errno
ECONNREFUSED,

exception ConnectionResetError

ConnectionError W ¥ 38, 24— 1% B 2 W 9 X im & B B 5 9 5] . XN T errno
ECONNRESET,

exception FileExistsError

ik QN EAFFER SO B H SRS [ K . XY T errno EEXIST.

exception FileNotFoundError

P oK 1 SO B SEARTFAERP R85 & o XNV TF errno ENOENT,

exception InterruptedError

YRGB AT WG . XFY T errno EINTR,

TE 3.5 BUE B 4 RGBS S H s, Python BIESTIXAGK A, BRIFZE SR PR
ok THERE (R3S 0 PEP 475) M ANE5| Kk InterruptedError,

exception IsADirectoryError

B RN A H RAIT A (Biltlos . remove () BRG] % XY T errno EISDIR,

exception NotADirectoryError
skt F T E R ERE (Blos . 1istdir () RERE] % . fik 25 POSIX -4 I,
BT REAEIR A BB — N H A H SR TIT 80l I 9E5 1 % . 3T errno ENOTDIR,
exception PermissionError

UAEBA BT R D0 B AT R AR AR R 5 | e —— B SO R G ALR . X T

errno EACCES M EPERM,

exception ProcessLookupError

WA EHHREAEIEN g5 & o XN TF errno ESRCH,

exception TimeoutError

BN RGERBAER G ZH R A B IO T R85 & XY T errno ETIMEDOUT,
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3.3 B Ehag: I T A LT 0sError BT,
S
PEP 3151 - §5 OS Fll IO 55 1)) 2 IR 454

5.5

4

- =1
=

PAISFHEGOIEE SIS HSH TS0 SO TR
exception Warning
EEI R
exception UserWarning
AR B 7 A S A
exception DeprecationWarning
TSRt ) A 2 B X HAt Python JF A2 1Y, W RAREAE 15 C 7 PRI AH S 4 i 2K

DN E S DA 20, (6 __main_ BEHHRTEOLER SN (PEP 565). J& I Python T+ Z A% X &
BRIES.

XA B2 AE PEP 387 HiiiAH) .

exception PendingDeprecationWarning
X E PR AR R T L 5 H RS AR A O A B
XARARAAEAT, PN ERS AR BRI T A B S B A AN DL, B 24 | 2R 14 5 0
WM DeprecationWarning,
KPCNE S IR 20 . 5 Python T1 A AZ X, & R I
XA B AE PEP 387 Hiliid .

exception SyntaxWarning
LRI TR AR S B A LR

exception RuntimeWarning
SEIRE T AT A A I R

exception FutureWarning

ﬁﬂ%};}lﬁtﬂ (5S4 XF DA Python T4 5 I I 2 M Y, I RAEAE R -5 E 37 AR PEARH 5
B2

exception ImportWarning
SR A AR RER B R A S A A S
SPCRNE S IR 20 o 5 Python TF £ AR X I & B BB
exception UnicodeWarning
£ Unicode #H K5 AL .
exception BytesWarning

Hbytes Hlbytearray HlRHVEEHIEIE,

exception ResourceWarning

BRI B A AL
KPTENE L IR0 o 5 M Python T1 A AZ X I & BRI
3.2 B
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5.6 FEBXGH

N E SRR RGN

BaseException
+—— SystemExit
+—— KeyboardInterrupt
+-— GeneratorExit
+-— Exception

+-— Stoplteration
+-— StopAsynclteration
+-— ArithmeticError
| +-— FloatingPointError
| +-— OverflowError
| +-— ZeroDivisionError
+-— AssertionError
+-— AttributeError
+-— BufferError
+—— EOFError
+—-— ImportError
| +—— ModuleNotFoundError
+—— LookupError
| +-—— IndexError
| +—-— KeyError
+—-— MemoryError
+—— NameError
| +—-— UnboundLocalError
+—— OSError
| +-— BlockingIOError
| +—— ChildProcessError
| +—— ConnectionError
| | +-— BrokenPipeError
| | +—— ConnectionAbortedError
| | +—— ConnectionRefusedError
| | +—— ConnectionResetError
| +-—— FileExistsError
| +—— FileNotFoundError
| +-— InterruptedError
| +-— IsADirectoryError
| +-— NotADirectoryError
| +-— PermissionError
| +—— ProcessLookupError
| +-— TimeoutError
+-— ReferenceError
+-— RuntimeError
| +—— NotImplementedError
| +-— RecursionError
+—— SyntaxError
| +-— IndentationError
| +-— TabError
+—— SystemError
+—— TypeError
+-— ValueError
| +—-— UnicodeError
| +—— UnicodeDecodeError
| +—-— UnicodeEncodeError
| +—— UnicodeTranslateError
+-— Warning
+—— DeprecationWarning
+-— PendingDeprecationWarning
+-— RuntimeWarning
+-— SyntaxWarning
(Fogksh)
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UserWarning
FutureWarning
ImportWarning
UnicodeWarning
BytesWarning
ResourceWarning
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CHAPTER O

X ARIEAR S

AF ARG AL T2 B AT A A AL SOA AL B 55

TE = AR R 5 2 T i) codecs MR 5 SCAR A HL S BEA ¢ . BEAMILTE S 7] Python P B A5 HR 2K
TP SCAY SR 7 2] KA - st

6.1 string - HREFHFRIR/E

PARES:  Lib/string.py

0
AT )RR - str
FHR BT R

6.1.1 FHBEE

AR b S
string.ascii_letters

FXfrikascii_lowercase fllascii_uppercase HHaMIBHE. ZEAMKET1E S Xk,
string.ascii_lowercase

/NEFEE Tabedefghijklmnopgrstuvwxyz ' ZEAWM TIES K, Ao kAmE.
string.ascii_uppercase

KESF}; ' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' o Z{EAMKIH THES XK, A kAkAs.,
string.digits

FAFER 10123456789,

string.hexdigits
FAFER '0123456789%abcde fABCDEF ',

string.octdigits
FAFE 101234567,
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string.punctuation
HI7E C RIS E AR A5 1 ASCIL FAF BT LS P AT HR: 1" #8%6" () 4, —. /15 <=>72
QINI {1}~

string.printable
A R AT B S H) ASCI FAFH I 47 e« iXJ&digits, ascii_letters, punctuation
Mlwhitespace B)EHI.

string.whitespace
RN 25 FI A7 51 ASCIL AP A L) T4 e . oA dE S SR, AT, [l HRACHIZN i) ]
FAT

6.1.2 BENLFHFREXL

B FAFER RAL TE EH PEP 3101 Frffiidi i) formac () J7riEdiATiE 29748 S8 A E A% =01k 11 B
Jjo string B Format ter BAVMRMER 5 W E format () J7 A0 A 0 SEBE AN @ 2 iR B
OIS T R .
class string.Formatter
Formatter RO FIIAG HE:
format (format_string, /, *args, **kwargs)
HEW) APL k. BEZ MR EFREIMEE AU ERM X BFESH. sHE2—1MH
Hvrformat () WEIERE,
T 3.7 BB X FAF R SO R U A 3 2
vformat (format_string, args, kwargs)
R PAT LB Rg AR E . B AT N — DR g, F T HREE A HE LF1E
RS, MARMH *args fil **kwargs IBVERFF ARG Z A M SEOF HFT R
flo viormat () SERAFHE PR FAAEHR B B TAE. BV T SUidm
JUMERTE
WAh, Formatter ibgE X T —Y SRR T m ik

parse (format_string)
¥Rk [ format_string F-3% [B]—A4~ Hy AT 280X S 41 1 A (literal_text, field_name, format_spec,
conversion), Effviormat () FARRFFAFER AR SCASF B BOR # 7 BE o

TR EAER & b R — B SO bR e B R T SR (WS
PP 7 Bof o B AEXFEOL) , W literal_text $fi&— MK BB FAH . WREAR
B, N field_name, format_spec 1 conversion [R{EF >} None.,

get_field (field name, args, kwargs)
Y 5E field_name ff Kparse () (W _E30) BIREME, RFHEAG N ZAE AL G . R [0 —A> o4l
(obj, used_key). ERINAEZAE PEP 3101 Fri€ XU FA4FER , Bl 4170 [name]” B§ "label.title”,
args M kwargs S5{E4vormat () W—FE. IRBME used_key Sget_value () W] key TS HA
G

get_value (key, args, kwargs)
ML TE T BLE . key ZECIF N BEBECFATER . WREREL, BEFR args PAIESHINRT];
WERRFAFE, BN kwargs P BT SHA4

args RS LB viormat () WALESHEIR, 1M kwargs T2 s h i X5 728U
?ﬂ‘ﬂ

T EETFEATR, N FEATRE IR X LR EG G2 20 3 JE 1
TZRG[RAEAREAT A

A e 26 0 ok i, % B 2% 35 X00name” 1§ 5 S0 flgec_value () B M4 key 2 5({H 0.
fEget_value () BTN ER getattr () REGR I GHSAH name JE1E.

WERET SR FEIN T DAHAENTL, WKF5| % IndexError B{KeyError,
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check_unused_args (used_args, args, kwargs)
TEL BT SR AR S ECA AR o 1 R B0 S B A AT E R rh SE B 5 | R e 24508
MG (BEGRROIESE, FATRFRRATRSED), VARYIEL viormat 1) args Fll kwargs 115
o RA I SEO A ] DR S8 2013 ok o AnSRAG N R W check_unused_args ()
T AR

format_f£field (value, format_spec)
format_field () &fBMEHNEES/EE format (). A% ERE RN TiE TR E
HE.

convert_field (value, conversion)
S E IR Gk Aparse () FEAHREIICH) Kk (Foet_rield() Rk
(1) fH. BRI SLRES (str), 1 (repr) Fil'a’ (ascii) SFEHHAHL.

6.1.3 BAFHRIFE

str.format () JyEkfMFormatter ZILZH AN FEFRIEE (BRI Trormatter Feil, H
FAIPAE CEATE O F A R IEE) . BARIEES U F A R FIEmael, B AR R, i
H R — @A FHEE R B

X ERFPOUEE IERES () kN “BiTEB . NS Z WA ISR, 24800
B HE b ARARTREAE T SCAR T S ARG 5 AT, W DAEA HA RS X {{and }}.

B v BIiEIR e

replacement_field = "{" [field name] ["!" conversion] [":" format_spec] "}"
field_name = arg_name ("." attribute_name | "[" element_index "]")*
arg_name = [identifier | digit+]

attribute_name = identifier

element_index = digit+ | index_string

index_string = <any source character except "]"> +

conversion = "r" | "s" | "a"

format_spec <described in the next section>

AKIERARIE NS IR, BT BIF 3K T LA —A field_name $8 & BXHE AT X AL I B R 405
TRO s A B 25 IR AT 5. field_name 2 J5 45 AT %K) conversion 7B, B — RS ' ii—4
format_spec, FFPA—NES Tt AT, XS I TR AT AR ERIARE .

HIES RS XA ERE S —T7

field_name 7% B PA—AHUF B K T arg_name ¥T35. WM, WERBE-—AMLESE, WAHRE A X
B, WEARH-— MG KEFESE MRS R FELFE P 5T arg_names 4 0, 1, 2, ... 551, EA100
PAETRAENS (AT, 070, 1,2, . i)y Ashf@A . BT arg_name N TS50,
WICVELERG A EAF R R 38 S AT I (Bl 455 1100 5% ' :=1"). arg_name Z J5 ] DAY AT REAL
BRI EEMREN. ' name' WA EEX S M oetactr () ®FmAEME, M ' [index] ' B
KEEXSMHH __getitem () PITRTGIEK.

TE 3.1 ROE M LS S BUHA N T str. format () RIPAERS, L '{} {}'.format(a, b) FMT
'{0} {1}'.format (a, b).,

TE 3.4 BCHE U MBS B HATX T Format ter I PAE I .
— LR A A AT R N

"First, thou shalt count to "
"Bring me a "
—argument

H

References first positional argument
Implicitly references the first positional.

e

"From to " Same as "From {0} to {1}"
References keyword argument 'name'
'weight' attribute of first positional arg

First element of keyword argument 'players'.

"My quest is "
"Weight in tons
"Units destroyed: "

H R R R
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] conversion " BAEA% AL B AT AR B e . 1R, AR ZUALMER) TAEMEASH) __format_ ()
JTEARGE M. H2, FERLEN O S ol il K AR A — PR, B AR B s e 3. i
WFEFM __format__ () ZHPHEFHN TR, AILASEE R R 2 .

H RIS R AT A = ' v s XA M scr (), "t WHlrepr () 1 " tar MiAMascii ().
JUABIT

"Harold's a clever " # Calls str() on the argument first
"Bring out the holy " # Calls repr() on the argument first
"More " # Calls ascii() on the argument first

format_spec “F B AL SN AN Z IR AL, BIANTBERIRE . XI5, HOE. /NSO R &
FEZEZ AT LAE CH O KR ARTE S 8O0 format_spec 37K

RN BB S R AAR SR ARTE =, BRI —35 .

format_spec “FEGL A DAAEH NER AL S E R B e 7 B X B E R B T BT REAIE T B A AR FeAit
PaAkg ML, (HRAHAVFERIZAHE . format_spec PNFERIIEHL T B AEMEEEL format_spec 74§
R HI e R VBl HLE R R (A A%

WS R X — BRG],

BRAMERIRES

KM FEAR AT R B o B e BON B, T SORAMELR AT 2 B (B A% X 7 47 595
i% Ml f-strings). ‘EATH AT DARE EL AL A B format () B BERAIARRAL B 2ERHR AT DA E AT 58 X
A AR A TR

KB B IETUER AR OSSR T R30S0 b e 0 g g (i 2 By
— L s A A AR A SR BV st e () AHRIMEES . dEas g AR A B IO A R .
A XU AT I — BB R

format_spec [[filllalign][sign] [#]1[0] [width] [grouping_option]|[.precision] [tyr

fill = <any character>

align = LP | nsn I n=m | wam

sign = mygmopomom oo

width = digit+

grouping_option = "_" | n , "

precision = digit+

type = "b" | "c" | "d" | "e" | "E" | "E£"™ | "EF" | "g" | "G" | "n" | "o" |

UG A T/ R0 align {1, DRI DAAE VAR — A~ Al 45, TDARAEREFAE, AT TR
PHZSHERE. 16 RS AL T AR SIS ot . Format () Jriif R IE i B S ¢ or
V) MR Al AR (L, S S B B AT B R TT DA . S0 BRR & Format () i
8o

4B 25 X

® | BX
I
r<t | R B A A N ZEN 5 (X2 R BN R B E) «

> s B A N AR SR GO EIRROA ) -

t= | SRHRHESOMEAERT S (W) 2R 2. XA “+000000120” JE
iﬂ%ﬁ&owﬁﬁﬁﬁﬁﬁﬁ?%ﬂﬁﬁo%W%ﬁﬁ$ﬁﬁﬁzmﬁ,ﬁﬁﬁ
NI

R L ERe e BRI ER R
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TR, BREE X T R NTBOE, BN T B R IR A ST B MA AR AR,
XEFFREIRA T Lo

sign I POECFREAGRL, ATARRARZ—:

‘o | BX

| BRI AR T IR RO S

- | BB UN T R GXREAMT ) .

space | s AR TR MRS 254, e 0B BRI -

Y kIR CERIERT BT HUTE . BRIEXSE RN E BB B S BRI E T
B TREECREECRAL, W RBCRAL, MR R SRR SR e, s e R A
BRI "0, "00', "0x" BY '0X" B, XTI S BRI, BRI SRR R
A E/NBUS AT, B R NG Ay o Gl R A INGER A T E LR, R S R o 2
HIVNEUSAFS . BAh, XET gt F G B, REMEARSMNER YRR .

v, RIS A S E N T B AT . XTI S ) A B AT, RO 't BB R A,

TE 3.1 RCEM: T v, ' R (ISR PEP 378),

" BRI R S R B R A R TN RIGAE T AL BE AT o X TR R b,
Yo', "k Al XY, KEAAE 4 NEIRA—AS T RIZR . T A R A e T R S B R

TE 3.6 UM BT ' kI (3SR PEP 515),

width j&—A> % E/ N BB T 3 H1 88, UFARMEg . oA A A I 45 . ansiAR 45
R, MEE B T8 BERE i 2

Sk A AT, 15 widh FECHINT—E ( 01) BT AT ST FRATIE 5 0 B .
XA Y TRE fill Z478 "0 H alignment 2581 '=",

precision /M- HEBINEN, B ATAITIAFIRAI £ AL B AU S N R R
AL, SEXTTF AR RER g 5 6" ML EE Y S A e/ NEUS EG s 2 AU . XA
FoREA | RFBRR K FER N a0, st B 2 DAk B BNA ST . precision
RN AR A S Y

e, type BE T B Y anfa 280

AT

Tt

's' | PR TR AEBOATEAY, DA .
None | 1 's' —#F,

¢

] R R R R AL

E | BEX

B

"o | kRS DA 2 S ERBI R

‘o' | AT TEFTEIZ HRFEE R A AH 1Y) unicode A

vdr | PEERIEE. DA 10 S REE R .

Yo | NERE N i DA 8 A B R .

"' P NS F DA 16 S EBUWELY:, RN EREFOR 9 DA ERYE .

' AR FE oA 16 AR ES:, BT REFHRERR 9 DLEMEY .. TR
"HOTEOLR, HIZR ox " R AR EIES rox

'nt | B X5 A ML, REZATETE S 24 R DR R A 24 R B
FI.

None| A1 'd" #H[E .
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1E ERRRR A2 B, BRGE AT DATE L T B B R R R AL (BR T 'n' Ml None), IXHEML
i, S RIbZ BB float () KRB ATE AL

float flDecimal {HHYA] HFREELE:

3
il
re' | BREETHEEE . WA ENRE R o, RIS S DASEREE B R EORITHR BT
Bt B, 2EHE/INBUS ZBiA 0L, ZJEHE p L, Bite + 1 MEREL
o MARFGERTEE, WX rloat RIS Z G 6 ks RE, MiXfpecimal MR
Fi G BB A0SR/ INEBOS 2 JE AR, WNEBOS B2 plimg 2, BRAEGER T # 3£,
"B | Bl EGE. 5 e ML, AFZAAETEMNH RS FRE NS RR T

VEU | ERFREE . M T AR ERE b, RECEER ST NEUS Z SRR A o AL
OGS INRTRERGEE, WXt float RA/INIUSZ )G 6 MiAEEE, MiXfDecimal
DU R B 208 S T R AL RS . QSR /INBUS 2 JE e 8, M NEOS 2
W2, BRAEMEA T # $E50.

P EMFER. 5 AL, 2R nan $5 NAN JfRF inf #°8 INF,

"g' | WHAEES. WTRERE e >= 1, XSRBERAR o MERENL, FRRFEERA
E\ﬁﬁ??ﬁ@iﬂ%ﬁﬁﬁ?ﬁﬁﬁ%ﬁ%, AT B KN KR 0 28k s
M THREE 1o

HERR RN AN R R R R A e AR p-1 S TR UL 45 R 1A F5 5k
f exp. MPAMHE m <= exp < p, HPmPL-4 FIRPFSEMPA -6 F/RDecimal
B, ZEFHHER £ MR p-1-exp FTREMb. WIS, 251560
FHFERBEAR e AKE p-1 HT#Ek. TEWMEOLT, RS MWHREFE PR 5%
%%éég*%g, AR NES 2 TG B R BN NBOS R by, BRIEMH T
HE i

WARFGERE, X float R 6 MEREBNIBIREE . X T Decimal, Z5RMREL
ST RAER BB X T4 E/ N T Le—6 WIME LA Mt/ INE RO B KT
1 BB 2 0 A Rk2A R, AR AR 00 2 a5 R vk

BTG, IEREA nan 243 5% 1L inf, —inf, 0, -0 fl nan, JCiRAE RN

X

et

FTRE.

o | AR, T (o7, A T AR K 2 IR B 0% 5 NaN
S Dioop el

. X5 o R, 2 AT B G R B R R A S BT
A

'$ | HATH. RRECERPL 100 HRORAE R (£ X, FRH— T E S Y.

Nonel Xf T float RUXIMIT "g', AFEZETET YU H @ SFRER, MNUSZER
IR T AR B2 K3 LIRS B8 7 45 7 L

Xt Fpecimal RULIXAM BT g B "6, BT Y H] decimal | R 3L
context.capitals {H.

SRR st r () i DE P HA AR AR A B A R

- E w7 L)

RN str. format () IHIRIARBIA KSR & M1 L.

RIBEERZEE T S5IHAR & #b2el, FERm T {3 A1« kB . filan,, '203.2£" A[PA
W BN 1 {:03.2£} ",

BAAR SRR SR HE BRI, F5AE LA R /R B i B

Fe i BT S5

>>> ! ' ’ '.format ('a', 'b', 'c")

'a, b, ¢’

>>> '{}, , '.format ('a', 'b', 'c") # 3.1+ only
'a, b, c'

>>> ! , , '".format('a', 'b', 'c")

(N gkze)
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(8L 7))
'c, b, a'
>>> '"/2), {1}, {0}".format (*"'abc") # unpacking argument sequence
'e, b, a'
>>> '"{0}{1}{0}"'.format ('abra', 'cad') # arguments' indices can be repeated
'abracadabra'

HATVIISEC

>>> 'Coordinates: {latitude}, longitude}"'.format (latitude="'37.24N"', longitude='-
—~115.81W")

'Coordinates: 37.24N, -115.81W'

>>> coord = {'latitude': '37.24N', 'longitude': '-115.81W'}

>>> 'Coordinates: {latitude}, {longitude}'.format (**coord)

'Coordinates: 37.24N, -115.81W'

VIS

>>> c = 3-5]
>>> ('The complex number {0} is formed from the real part {0.real} '
'and the imaginary part {0.imag}.').format (c)

'The complex number (3-5j) is formed from the real part 3.0 and the imaginary part.
—~=5.0."
>>> class Point:
def _ init__ (self, x, y):
self.x, self.y = x, vy
def _ str_ (self):
return 'Point ({self.x}, {self.y})'.format (self=self)

>>> str(Point (4, 2))

'Point (4, 2)'

e GRE

>>> coord = (3, 5)

>>> "X {0[0]}; Y: {0[1]}".format (coord)

'X: 3; Y: 5!

A 85 fl g

>>> "repr () shows quotes: {/r}; str() doesn't: {!/s}".format ('testl', 'test2')
"repr () shows quotes: 'testl'; str() doesn't: test2"

XFFFSCAR LA B A 7 TR :

>>> '/:<30}"' . format ('left aligned')
'left aligned !

>>> ' /:>30}" . format ('right aligned")
right aligned’

>>> ' /:730}" . format ('centered')

! centered !

>>> '/[:4730)" format ('centered') # use '*' as a fill char
l***********centered***********l

B s+£, 5-£ Ml s £ ARG ELENS:

>>> "/:4f); {:+f}" format (3.14, -3.14) # show it always
'+3.140000; -3.140000"

>>> "/ f}; {: £} . format(3.14, -3.14) # show a space for positive numbers

' 3.140000; -3.140000"

>>> "/[:-f); {:-f}" . format(3.14, -3.14) # show only the minus —-—- same as '{:f};
—{:f}'

(FOAkED)
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'3.140000; —-3.140000'"

B 5% A S0 RARHFAIBE TN [ o7 f P £

>>> # format also supports binary numbers

>>> "int: {0:d}; hex: {0:x}; oct: {0:0}; bin: {0:b}".format (42)
'int: 42; hex: 2a; oct: 52; bin: 101010°

>>> # with 0x, 0o, or 0Ob as prefix:

>>> "int: {0:d}; hex: {0:#x}; oct: {0:#0}; bin: {0:#b}".format (42)
'int: 42; hex: 0Ox2a; oct: 0052; bin: 0b101010"

M HZ S A T B

>>> '/, }' . format (1234567890)
'1,234,567,890"

TR N E A

>>> points = 19

>>> total = 22

>>> 'Correct answers: {:.2%}'.format (points/total)

'Correct answers: 86.36%"'

R A R 2 e SR Ak

>>> import datetime

>>> d = datetime.datetime (2010, 7, 4, 12, 15, 58)
>>> '{:5Y-%m-¢2d SH:%M:%S}'.format (d)

'2010-07-04 12:15:58"

RES AN IR 7R Bil:

>>> for align, text in zip('<">', ['left', 'center', 'right']):
"{0:{fill}{align}l6}"'.format (text, fill=align, align=align)

'left<<<i<!

'ANAANcenter NN

'>>>>>>>>>>>right!’

>>>

>>> octets = [192, 168, 0, 1]

>>> " [ 02X 02X 02X} {02X )" . format (*octets)
'COAB80001"

>>> int (_, 16)

3232235521

>>>

>>> width = 5
>>> for num in range(5,12):
for base in 'dXob':
print ('"{0:{width}{base}}"'.format (num, base=base, width=width), end=' ")

print ()
5 5 5 101
6 6 6 110
7 7 7 111
8 8 10 1000
9 9 11 1001
10 A 12 1010
11 B 13 1011
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6.1.4 ERFFFER

P FEAFER R T B PEP 292 FIF i i o ) (58 1) A7 B 0 o BEARCEAF R 19— A 2 2 2 SO [
Prik (18n), PATEMIASRET, B BARTE R A S BEGEA5 SCAS B % A LA ) Python A 0l P 8 744
AL TR E R M EET R AF R A 2 ASEE 118n [ JEM — R, 52 fluflil8n £,
FNCFAFER ST S WO, B AR R0 -

o 55 NEEUFTE BN S,

o Sidentifier NFM ML, BEVLH—14 K "identifier™ AUMLGTEE., FEERIAELLT,
"identifier" FR#HINEE ASCH FHRETY (HU4E FRIZ) AR T, ARG, LR
R sl ASCIL FH I 3k o 7E S FAFZ RIS — AR PR R0 5 AR & 4 .

e ${identifier} &{F sidentifier, 572 5 EIREABAIESUNZE ST —ER 0 iR
A ERFN RSN, Bl "${noun}ification™",

TEFAFER I AL B R s K585 K valueError,
string FEHBRAL TS ELX BN Template 35, Template 5 N E:

class string.Template (femplate)

M ISR SZ— NS R T TR

substitute (mapping={}, /, **kwds)
PATBANCE e, IR0 — A8 778 . mapping ST E T IISHTR , HoA B DL RIS Y
FiAFe CE AR AT DASR I — 4L R P S8, R R T RIS 5 64T 24 [ 45 tH mapping
H kwds I HAFAE RSN, WPA kwds Hi) 5 645 RIS

safe_substitute (mapping={}, /, **kwds)
R Fsubstitute (), NEZARIMBA L OLFFRAE mapping Fl kwds R F], K2
gl kKeyError SJ#, 1 I I 5 (L FF A B B RoR FE S5 R FAF R . 75—
Hsubstitute () W22 5 R ALMAE H AL 0L T 1 BUAY S FF ] S R [l s T A 2 5l

ZiValueErroro
W RN “a”, BBV TR & A HAL T3, (HE S22k [0 v H ) A AFER M
G| K= WA—IrHRUL, safe_substitute () WATRBRATA B4, Hh
B 2 B AR AR, BIINEL S 2 R B AT . A O B AESE 5 B 2 A1 Python
PRIDFFIY (5 AL A5 4

Template [SEBIESRBE—A A Bl w1

template
XRRAE R E LR template ZHREL NG . —BORUL, RANZRBHRE, EHRRHIZK

BT

PATR S — A Un e fik PSR 4 7w 081 -

>>> from string import Template

>>> s = Template('Swho likes Swhat')

>>> s.substitute (who="'tim', what='kung pao')
'tim likes kung pao'

>>> d = dict (who="tim")

>>> Template ('Give $who $100') .substitute(d)
Traceback (most recent call last):

ValueError: Invalid placeholder in string: line 1, col 11
>>> Template ('Swho likes Swhat') .substitute (d)
Traceback (most recent call last):

KeyError: 'what'
>>> Template ('Swho likes Swhat') .safe_substitute (d)
'tim likes Swhat'

PERY IR ARATLAIRE Template )12k B OERATIETE . 2 HafF, SO0 TN A R i A
IEMFEA AL H Y, AR LB HOX L2 i -
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o delimiter -- X & I R 2R 5 AT R IR B 2 B AT I AR F T E . BRINMECK S RS R4
RIEMEER, P S PR E LB AP R ] re . escape () o« IBEEREARNREIERIES
ZEBE A BT (B ANTE T 28 ) i 44 25 [0) b 5L B AN [ ) 40 B A )

o idpattern -- X J& F AR AW AETE S 10 5 ALAF AR 1E W) Rk =0 BROIAEC N IE R R0 (2
a:[_a-z][_a-z0-91%) . WERAH T @M H H braceidpattern “hj None T AR 58V i T4
TGS S BLAT

dA: i THRIAKY flags  re . IGNORECASE, Misk [a-z) A DAICI 8k ASCIL A, (U]
A5 LA T R HBHER =.

TE 3.7 U braceidpattern IR R 5 SOMAERT 5 N ERAISNEHER T X 70 A

o braceidpattern -- . JEVEILT idpattern (B2 AL AT TGS W0 5 VAL . BRAE None 2
#0138 3 idpattern (RIFEAETE S P ERFN AN FH A R BOAEE0) o AOR GG H @, R ARV A 16
FES AR LSS5 10 5 A SOR R AR

3.7 FrR I HE.

o flags - FF7E g 13 H T35 9008 e Py 25 1 1E D) 3 58 =l I ) 1E W 8 ik s bR . BRIAEL N e
IGNORECASE, ¥ re.VERBOSE M 2&ui i NiEls, WL E & XY idpattern V70 G 41
IEN R 5E

3.2 BRI HE.

0 53— R, ARAT AT TR pattern A BLAE N E IR R B, WIHARIERERL, DR
A FUAT IO i 4 AL I TE M2 52 . BCSEAEALN B F L E Z6 58 RN, A B TEt o
Ik

o escaped - X ANLHVCHCEE LT, FEERIABCH R $5.
o named - XNHUCFEAH G S 0 G CAFAFR BN 26 SRR i 43 B AT o
o braced - XAV A G S B G OAF A PR BN Y6 SRR i 2 AT e E 1B 5

o invalid - XA GIPCPEAT AT HAD M BRAFREN GEFN A IAT) B 24 e IR A5
Ko

6.1.5 5HBhiF %Y

string.capwords (s, sep=None)
fstr.split () BSEIRD NI, @flstr.capitalize () FRIAE N RFGEA, €
Mstr.join () ¥ KRG M HEFE AT RTINS sep BH W N None, W%
%g‘;gg?ﬁ%ﬁ%ﬁﬁ%’l‘%ﬁi‘%ﬁ“#ﬂﬁ%ﬂlﬂi%E’J SHTRWREER, BN sep KGAHRIFI
B

6.2 re - IEMRENIRIE

PRCHS: Lib/re.py

ABHARAL T 15 Perl 187 SR IE N A AT RCERAE

RECIBAR R A7 BE AT U2 Unicode P47 H: (str) , ATPAE 8 55 Hp (bytes). fHiZ, Unicode
TR 8 AL HONGEIR I - plR, AREM A A B ITAC Unicode FAFER, JCZIRARS [RIBE, %5
Bt VEns, Bl A s i B 5 B A SRR R AT B i R 2 — 2,

TE USR58 U S ARHAL A5 "\ 1) SRR IR TE s e v 8 T R 7 45 TR B R IR 5 3 X
Python AR [R] H BLE T4 £ 1T B AR ] AR R MORA e 58 B, SEPLRl— A ROpHT 7 i i, 38
ITATEEAFIATE W MNP, PO IE WAL \\, M4 SR 20 1E W) Python
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PRI TR \N e F351, LR Python fE 745 H3 1 L SORMELIN AT AR TE R e SO 51 B
TEHS B Deprecationiarning , FpREA M SyntaxError, RIERIENFRKX A REE Ly
5, EMITARSEE.

FRPRL IR X T IE Wk (patterns) fif] Python IR FATH R E: (EHTA "o BTSRRI FATHR
FHAEF, RAHIALMUETRRE I . L o \n" FZOREE "\ F1 "o PIAFRRITRE, 1 "\n"
WZR A — A AT P45 o BEAE Python AURD il FEHR A UG T A5 R 2R A

AR ZHOE WA AR B R BRI Ty ¥k, AR 20358 B0 fah X XA — MR, AR
JedmiF IR, R T S HL.

S U

iiﬁﬁﬁ% regex , it TS HREE re BRI APTEE LT, [, abf fit 75 2 D REHI S 4 1Hi ) Unicode
.

6.2.1 IEMRENXIEZE

MR (B RE) $5& 7415 Z LRI FAFH 5 AR s 80T AR AR P AT 2 5 5 4 E /Y IE
Mk Pehe (03 1R WSk A PERC R 455, X R & SR ) -

IEMFERA T DABERE; A05R A Al BARZIE N Faka, W AB 2 Mgk, EH, WMRFAH p PLid
A, I HB—AFLEE q IUH B, B4 pg TTPAVLEE AB. [%:dF A 53 B W S RL e 34E, A F1 B {745
R B A dsI . A, AR 0] AR 2 S 1 Ak LA i fa BB R Ui . 2 0E
MRS A SLEL, 1L the Friedl book [Frie09] , mit # HAAY H g i 10 1555 .

PAT R IE MR A A A U] . AN (E B AR, 275 regex-howto,

TE Mk = URT DA 5 8l B FR R AT . ORI Tl AT, bean A, rar, BT 10, AR R LAY
IEMERR. BATHICES H & AR ADFHEEEFAF, FrPA last PLECFAFE " last ', (FERX-—H
fliBsy, FATRE this special style XMy AFRRIENRIX, @HEAWLS, BVCHH)FAFH
] 'in single quotes' , BHZ|EIEIK.)

ALEERT, A B O JRTRRTAT . RER T AT AZOR BRI E S X, W A E S
{14 I ) ek A R -

BEEBWAF (*, +, 2, {m, n}, &) REEEERE. XS TGS 2 B4, A ST E 115
TFrede e k. BN H—ANZEERE, WDAMERES. i, £k (2:a{6}) * ILEZ 64 'a’
FRFEEAT RS
TR TR
- U5 TEERIABIEUR, VCE R T4  AANPAT B AT . QSR F8 € THEFRDOTALL | "B RF VU 3G AT
FHEN R B 74T

(FEALF) VCEL AR R Sk, - HAEMUL T L INE AR WIS EC A T 5 B N

VERE A7 5 R BB TE AT R R AT A Bl — N4, FEMULTILINE B2 PERCH T4 2 T Y
VAR, foo PLEEfoo filfoobar , {HIE N FEiET foos HILHE foo', FAMAE, £ ' fool\nfoo2\n'
H8R foo. s, M ILAfo02’, HYEMULTILINE R 0] PAVLHC | fool’; FE 'foo\n' H#EK s
S%RBIA (FH) VLt —ANEBRTRZ 8, —METFARIEARE.

KB B IE VTR 0 BT A, REZHILE F4AFH . ab* &K 'a', 'ab', B 'a' J§
HRFETEA "D

S B B ) IE VTR 1 BT S . ab+ SVUE 'a' SR 1 ANUA EEMEEA 'pr, BASIT
fi *a',

Ko} R A A T UG UEHD O 3 1 R EEAE . ab? &ULH 'a' B 'ab'.

*2,42,22 "5t R BIATER R R ARey s EATEFA SR T R T REZ I UL . A MR AN TR
AT A WRIEN <. *> 58K EF] '<a> b <c>', BHFSULEEANFE, MAUE '<a>'.
TEABAF 2 JEaIN 2 B ERER DA 3F 720 F X dfn: i T BT ILEL ;. RE VRSt
DL, (HHIEMEL <. 2> BRI PURL ' <a> '

>

R4

*

<+

J
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{m} XFHZ AR IE MR EVCHE m ANER S DT m B SEOCR R . i, a{e) FFILE 6 4

rat, HEARER S 1.

{m, n} XFEWEIEFT m 2] n RULES, £Em Fln ZEHUSRZ . I, a{3, 5} FFILE3F S 4 rar. &
W m EOARE TR 0, 20 n 45 E B ONICHRI. H a{4, yo FFILEE 'aaaab' B5F 1000 1
‘a' B A b, (HRREIEAL 'aaab' . SRR, 15 TCIESE RIS T 1% 2 WE S 2 B

{m,n}? Hi—AMEMFFOIETTAEE, R B/ DTS i, XFF 'aaaaaa’, a{3,5} L
54 'a', Ma{3,5}? HILE 34 'a’.

\ FSCRRRTAF (SUVRURITHES '+, v 2, B ), B 2R —MRRIRIF S RRRT8I 2 G 2T

e

WERAREA G R IR AR (o raw' ) SRFBHEX, ZEA2C Python WA AL AL SUF51;
UL S 5 A Python B0 AT 3R, SURMLAI P45 4 BE th BUAE 747 H o 4n2Rt Python W] PATH
HXASFI, IBA SRR BT PR o XK SRR ARRRT , P AR RS, B fe A B %
B, W R AT .

[1 HFER TS B EGP:
o FAFRILARSMANH, AN [amk] PED 'at, 'm', HE 'k,

o WIAFORTAFER, @l - BRSPS, e [a-z] FFIEEALMT/NE ASCI 7
£F, [0-5] [0-9] KFILECM 00 | 59 BIPINIELT, (0-9A-Fa—£] KFUCECALAT 7 db il Hfr .
W - FEAT 7RSO (AN [a\-2]) SCEEMMETEEMVSERRE (W [-a) 8 (a-]), B

(/4 A |

HITREEESF -
o BIRFAEEA P S IH R E L, b [ (+%) 1 HAUE XU FR TR — " (', '+,

'*',OI")'Q

o FAFEM \w HF \S (WTE ) EEANI AR, B0 PAVCE A F45F HASCIT 8§
FLOCALE B,

o ANESATLE NB TR AT DAl BORORBEFTILAC . ARG AR " TR RERSG
W FAPRFSPICES, o (5] FFICECHTA TR, BRT 'S, (] FFILEITAE AT, BT
AN ERAESRGE L, MR 3L

o TEHEGWEILH PR "1, AWM, BaMEEZ R BB, Z2a ez
ELEENM. e, (O NI A 11O (4] #nT PACEHES .

o Unicode Technical Standard #18 HL#r 5 & RIS A HAE TR T BEFE ARSI 12X RF 2 B8 15
¥, LK THEEBXAN A, —ANFutureWarning RratEf 2 LAE LY raise, 5
PURJURME DL, SEEH ' [ G, BSOS IO FERTH -, tes, ' ~~" f ' AT
WAL FHERFEATH R AL X

TE 3.7 U HC QR — PR AT EAR R LU, — A Futureliarning & raise .

| AIB, ARl B RMRERIEMZELN, €@ IENFEERX, VL A 80 B AT E W Fk A mT A
VR, BWRADMEAS (WFA) WNEH. S EREAERR, 1 SRR IE R ZE R
HMATICHL . M — RS R TTECR), XA IO, HEEE, —H A TERY), B
PEATUCHD, BRfEEREF A — AN WU DCHD . s iE, ' 1 BRSNS . IR T ' AT,
i\, EEINEESEFAER, ).

(...) (HE), KEESHEEENERS, IFFRRBEAGRIHASRE. ITREERE, AN
A PAGEREL, ] PATEZ G \numbe r # SUF A AT AR VCES, 2 Jaidt AT Egl i i . BEPCE 45
verEEE ) LN (E\) AR E T EA R (0, D .

() RIS (—4 "2 EREE O S ). 2 FHE DA E T EER
frafeiifk. My REFEIFAERNAS; (2P<name>. . .) ZME—KIBI5. PATFEHRIS
FEIY o

(?ailmsux) ('a','i','L','m"','s', '"u', 'x' FP—DHEA) X PHAGICH—NEFRF; XLl
AP IE N F AR E L T Aricre . A CLIEECS ASCI Z£4%), re. I (ZBEK/INE), re. L (F 5 W),
re. M (ZATHER), re. s (4 dot LR 44T, re . U (Unicode PTRL), and re. x (JUEKAER). (X4L
FRACAEAL M 79 2 HAR) A0 SRARACR X S bRt ) S AR IE Mk s, AR A, kT
fEre.compile () Witk flag ZH0. FRiC NWAZAER BN FAF R RN
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(?:

<) IEMEES R AR SRA . VERCTERE 5 N BT IE 2k, HI 7 4H A DL 1575 R ARTE
AT USSR B 2 2 SRR R s | ]

(?ailmsux—imsx:~) ('a’,'i'.'L','m’,"s', 'u’, 'x' PO SHEA, ZIEATHIH " 1005

WIBRRE '3, tm L stk B BRI R KRR
bricre. a (FLICRE ASCID, re. T (BMEK/NG), re. 1 (M), re. i (517, re. s (RILAFTE
“F), re .U (Unicode VLR, and re . x (TLKABIR). (HEHBATE S M % )

ar, L and Yot MR IBAHE R AR, BIOVENIRRELE A, R - . L
R SEAHBE Py b, BT R TS LN ILRERER . 7E Unicode FERX T, (7a:. ) )
Bey LR ASCIL, (7u: . ..) H)#ey Unicode PTRE CARIA). 7E byte BN (215 ) HIRIA
R, (2a:...) Yk HLUCHE ASCIT(BRIA). SRy ok OB 4L FIUCRE , 45 5 b DL
KA ZR.

3.6 FRE,

T 3.7 R #4755 ar, LA tut R AAE— LA N

(?P<name>-) (MZ4lE) EMUENLLE, ER2VCE SR 75 AE SN2 i & ) name Fe KRB .

H G4 W AURAT AL Python ARiR4F, IF HAFANH A48 HBE ] — M IE Sk 0E L, HAEE L—R.
—MPSAGHERE MG AS, MBI NHABA S —FE.

A A A AE=R B SCP S ARAEE (2P<quote>['"]) . *2 (?P=quote) (Hylje
Yo, PERCERS ]S B MG SRR 1 A7 H) :

5|4 & "quote” B EFL 5| HAE
TEENH BN

« (?P=quote) (WI/R)
o \1

ALPRPERCRT 52 m

e m.group ('quote')
m.end ('quote') (%)

&3 re.sub () B repl Z50+ . \g<quote>

e \g<i1>
e \1

(?P=name) S5 ]—A G EICHCHTEARAS Y name [ fir43 414 DRG] Ef [FIRR A 7 ER

(2#

(?

(!

-) YRR BLEA NSRS

) 24 PUECE, PERECELE , (BN THRE AT H HH AT AT 2 4F o ik AR ATAILET 2 (lookahead assertion ).
N, Isaac (?=Asimov) BSPLHED 'Isaac ', {CYHGFER 'Asimov!' .

o) 24 ORPUERRE, PUECRLE . XY T B ATALET 2 (negative lookahead assertion) . fil#ll, Isaac
(?'Asimov) FFL&ULH! 'Isaac ', {UYBJFH RA& 'Asimov' .

(2<=--) QR ... WUCECN A B M T AL B U, W PSRC. Sk 2 25 ALl 2 (positive

lookbehind assertion), (?<=abc)def JFFE "abedef ' FHF—ILE, FENEMSNEE 3 NF
TR A B FRIA AR ALl . PR (IEECNES) AR EE KR, HEWE abe 5
alb 2T, B2 ax Ml a{3, 4} AA[PA. VR, PAEERUGHWT S LM IENZRER, VUil
— AL T RFFR . WTRIRNZE search () BEL, A Ematch () KL

>>> import re

>>> m = re.search (' (?<=abc)def', 'abcdef')
>>> m.group (0)
'def'

P TR — AR B A R
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>>> m = re.search(r' (?<=-)\w+', 'spam-egg')
>>> m.group (0)
leggV

TE 3.5 BCHE B I KA A5 I SR

(<) A0SR .. UCEC N AT HBUE S AL B A, IPEHED . XU & 2 A s AL 3 (negative
lookbehind assertion) . ZEUITF 5 @B FUWI 5, PIPRIAX (PERANE) S E KR . PA
B AE TS TSR A IE MR, VUECIn] B4 T I R AP R 3k

(? (id/name) yes—-pattern|no-pattern) Il & 45 & §Y id o name 17 7E, FF & 2% ik VU fd
yes-pattern , NI no-pattern, no-pattern A%, WA PAREZNS. i, (<) 2
A\w+@\w+ (2 :\ . \w+) +) (2 (1)>1]$) 22— email F:3,PCH, JFVUAC '<userfhost.com>"' B
'user@host.com' , {HASPLH '<user@host.com' , HHALPLRH 'userfhost .com>",

N\ AN ERR P ITE A R o ARl A A 2 ASCIT i 5 # ASCIL k), FRAIE

NIRRT RCEE — A 54F. T, \$ PERCTAF 's .

\number LS FMREMAEG. BMESE UG, AEMN 1V IFEHS . i (.+) \1 PTE 'the
the' B '55 55", (HALXILHL "thethe' (EEHAGEHMZEM) . X MFHRTH G H T IR
BT 99 NG . WIER number 55— N2 0, B number j2 = )N\IEHIEL, ERHASWEEZ
—AA, MR\ E. £ LA FREEAN, AR R TR R AT -

\A HICECERF RIS

\b VLR ZSFAFER , B HIE iR e s 45 B A B . — Ao O — N B4 s . Y, @
H\b SO \w FIN\W FAFZ 0], 30 \w RIEFFERIFAG/45 R, B £ \bfoo\b"' L
fic 'foo', 'foo."', ' (foo) "', 'bar foo baz' {HAJLE 'foobar' B# 'foo3’,

ERINE DL, Unicode “FHREFIE /2 7E Unicode FEZ A, HERPAHASCIT FRicf#Ee. W
RLOCALE FRic B B MG, A2 24 /s & I B e 1y, \b FRiBEFERF, S
Python “FAFH SUAHEA .

\B LELZSFAFE, (B REEFEIIN ke 452 . BAZ r'py\B" ILAL 'python', 'py3', 'py2',
fHAPERS "py ', "py. ', B 'py! . \BJ& \b BHUE, FrLA Unicode #£3XAYIAIIE 2 H1 Unicode 7
B, Fersl N RILH Y, BV PARASCIT Rk tAE . WA T LoCALE Ak, WA A
RIS A

\d
%t Unicode (str) £t PERE (LA Unicode +#EHI% (/27 Unicode 45 H 53 [Nd] AJF4F) -

XAFET [0-9] , FRZ HAMRBCF 58 WPRIKE TASCTT bnil, WiHILRS [0-9] .
T 8 i (bytes) #£:X: DU LAl %L, wifd 10-97.
\D VLALAEATE-FHERIECTF AT S \a Bk, WSRE TASCIT bRsk, W% T (70-9] .
\s

%} Unicode (str) #£5X:  PEECATA Unicode %5 (74 (56 [ \t\n\r\£\v] , A REL HMFFF,
EC AR [R5 5 HEROI N 2 58 B AN BRATZ548 ) o ASRASCT T B, Wi HPEED [ \t\n\r\£f\v]

T 8 fif (bytes) #£3X: VUit ASCH FFAYAS 74T, W2 [ \e\n\r\f\v] ,
\S PEREUTATIES AT e \s Bk, WREE TASCIT s, A4 T [~ \t\n\r\f\v] .
\w
%} T Unicode (str) £ :  PLPC Unicode JaliE AT, B8 T W A BGRB8 0G0 47, A
FERCERI IR ZR . WARE T ASCIT Ak, WEHILEL [a-2zA-20-9_] .
XFT- 8 1 (bytes) #£:X:  VLHL ASCII 45 H B F AR T RIZ, WiE [a-zA-20-9_] . 415
W T LOCALE BRic, WEVCHC Y HiiE S KIRA B F R A R R .
\W VLR EBRR AR 4. X5 \w IEMR. R TAsCII bR, X% NT ["a-2zA-20-9_1.
WA T LOCALE AR, DU PUEC 24 wif DIEk H BE AR B8 B AR T R B 7455
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\z2 HICHFEGS .
i 4y Python FARIE L A5 gl 1F W b XA i 0.

\a \b \f \n
\N \r \t \u
\U \v \x AR

(R \b BN THRR BB A, ERIETREANRRBRK, L (\b] )

"\u', "\U' Ml "\N" §# 75 HAE Unicode BRI G, AE bytes S BT A& S B R KAIRY
ASCII PR SUPHIMREEAER M, S04 MRS A L,

NS AL SR — A RIEA. MRS G2 0, B8 A = AN, IR AR e\t
B S HAMRRE oL, AR AGIN . XTFAERSCR, Nkl URZ A = ARk

5 3.3 U S BT \u' FNUY B U
T 3.6 BUEEE: fy '\ " A~ ASCIT 4R 4L A 15 X2 A iR

TE 3.8 BB SINT " \N{name} ' ¥ 74, STEFAFRFIED -, B R T M4 Unicode F4F
(Bilfn " \N{EM DASH} "),

6.2.2 EIRAT
BHE SCT LA L. W, M— Do AL EuR Hi 5 iR RE A0 B iR (b7 —8k
Frtk) o EEERYIRRT K2 QAR e 4 1 1R Hik =
TE 3.6 CEN: AR B ITE R RegexFlag KRS, XML enum. IntFlag T2,
re.compile (pattern, flags=0)
FRIEMFB AR iR — B0 Ak X 2 (IEWXESR), WA T USRS, @i ik R4y
Yimatch (), search () PARFHABDI I HiiA .
A FRIEAX AT W] DB 1 8 AR e AR EE . (HAT DL DA AR AR &, WA (27 OR #
ekt (1 BA4E4F)
5]l

prog = re.compile (pattern)
result = prog.match(string)

ST

result = re.match(pattern, string)

WER T L WM XA IE MR, i re. compile () MGRFAEEXNIENXFR A AL, W]
PALERE SR8

M Wlidre. compile () HIFIGIIRER, FIBERIN RESWZEAT, FrA B ik Wk Xl
FHICTE 25 JE 2 1 1Y) I

re.A

re.ASCII
ik \w, \W, \b, \B, \d, \D, \'s il \S HPCH ASCII, [fii/~/& Unicode, iXx H X} Unicode FEzUHRL, £
1% byte #E2CZME . MR TFRITEIEE PR NGRS (2a)
W, N THRFRGHE, re. UARCHKIAIAAE (BB MR X re . UNICODE FliR ATER (2u) ),
{H2X 267E Python 3 J2TUARKY, PFNERA AR E L2 Unicode T (Ff H. Unicode VEEEAS 21 byte
HE).

re .DEBUG
RGP debug fFEL, A NERARIC.
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re.I

re .IGNORECASE
AT MR NE VLR Fiba A [A-2] WA VLE/ NS F4F. Unicode VEFE (Hbtn U PEfE G) [FEA
M, BAFRE T re. ASCIT FRiC k25 - ASCIL PLFT. 4HiE & KA S U X MR, BAFkE
T re.LOCALE FRid. iIXMHHY T NEARIC (21) ©

R, HiE T IGNORECASE FRit, % Unicode £ [a-z] I [A-2] MZEER], BRSILHL 52
A~ ASCH FAFHI 4 MEAMAEE ASCIF4F: T (U+0130, £ T KRS T H7AS A L), 1 (U+0131, $i7
TU/NGEA S, T (U+O17F, 1 T/NG K s) and 'K (U+212A, H/RSCAFS). WREEH ASCIT fRid,
WISl E2 firA B2,

re.L

re .LOCALE
Y B DI E \w, \W, \b, \B FIR/NEEHUEILHAL . X MRic HEEXT byte HEUE R X MRid
AWEFEME, FOE S RIEHLHRATTEE, B R KR —A" 2B, 1 HHEXT 8 A3 E 3K
Unicode VLRELTE Python 3 BERIAJGH , I A AEIIARRIE S . XXM NBARIC (2L)

TE 3.6 i k: re. LocALE HAEM T byte FER,, 1M HAGERI re. AscTT —i#2 /.

7E 3.7 BUE B W T re. LOCALE FRit i 4 idk 1 W% G FAe S 3 OB & IR B . 1B X
IR AR VE T Y I 52 e HL 2R

re.M

re .MULTILINE
WEG, BT TR, 81T (BT R ERNAES ) s
FF s TLRCFAFER R, BTSSR (BATAFRTE AR5 ) . BRAEOL T, 7 PEREfFeR =k,
'S LA . R NERERIC (2m) .

re.S

re.DOTALL
ik RRR AT IR EE A AT, AR TR WA X AL, . BEUCHD R T AT A HAh
ERFRF R NEARIE (2s) .

re.X

re .VERBOSE
EASFMC VARG 5 5T BT S B AU IE R34 BORITR Iy ERE . S B9 20 20,
BRAE— DR A Y P ECE B RRHLE L, BEETE *2, (20 or (2P<> SFHZ N —PFTHN
A # AEFRFERGE SUT ), IAEZJFHIA T2 R,

SR T TR Rk 3 U A L DT S — A R

a = re.compile(r"""\d + # the integral part
\. # the decimal point
\d * # some fractional digits""", re.X)

b = re.compile (r"\d+\.\d*")

X NER-ARIE (2%) o

re.search (pattern, string, flags=0)
FAREA T4 B RBICEAER S — D OE, FFRE— MR T fe s 2. ARA TERE, #iik
[l—A~ None ; VERIXFHREN—NFK L2 AR .

re .match (pattern, string, flags=0)
AR string FHAGHY O BCH ZAFAFICHCE] T IE R AR, iR [l — A Y e fexd 2 o ARk
AUEAS, kW None ; VERERTBREZICARARM .

HREAERMULTILINE ZA7HK, re.match () W PCELFAFER AL E , A VCECE TR .
TRARIEE L string AT ALE., il search () A (Wa]ZSFsearch() vs. match() )

re . fullmatch (pattern, string, flags=0)
WERFEAS string VUECEE W FREARER, Wik B — NG T e xt % o B EER [l —A> None 5 ¥F
BRI ERK TR AT .

3.4 BN RE.
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re.split (pattern, string, maxsplit=0, flags=0)
NI pattern 53 FF string « QURAE pattern WHESREIE S, B2 FTA PH R SCA A ETESIRE. W
R maxsplit A%, 2 IAT maxsplit Yoy B, TR B TR ERR 0 25 21 s — oK.

>>> re.split (r'\W+', 'Words, words, words.')
['Words', 'words', 'words', '']

>>> re.split(r' (\W+)', 'Words, words, words.')
['"Words', ', ', 'words', ', ', 'words', '.', '']

>>> re.split (r'\W+', 'Words, words, words.',6 1)
['"Words', 'words, words.']

>>> re.split('[a-f]+', '0a3B9', flags=re.IGNORECASE)
[ro', '3', '9']

RIS FRAT AR, F BRI PR RIT G, IBAGR LU DS PRI . W T4
FethE—+E

>>> re.split(r' (\W+)', '...words, words...")
rty, ..., 'words', ', ', 'words', '...', '']

DORERTE 73 PR 4R 2 Hh BRSSP AR A (07 2
R A VERCAAE S BT — 2 VERCA AR GBI A A 70 45 3

>>> re.split(r'\b', 'Words, words, words.')
(v, 'words', ', ', 'words', ', ', 'words', '.']

>>> re.split(r'\W*', '...words...")

['l, IV’ VWI’ 'O" 'r', ld‘, lsl, IV’ ||:|

>>> re.split(r' (\W*)', '...words...")

[", l'..V, |', Vl, IWI, ", IO’, |', ’r', ’l, 'd', 'l, ISI, '---'[ IV, IV’ VIJ

A6 3.1 U BT R IC S
TE 3.7 MO B 3N T S AR ER I RE A B

re.findall (pattern, string, flags=0)
R[] pattern 7€ string T TAAEEZITHL, PAFAFER I RBCFAF R cH RGTER . X string 174
NIEZ A, VUBCE S He B AR B Ak [m] o 28 PUPig A FEAE 45 SR o
IR 7] 45 BT R R SR . R ECA Y, AR R S A DU ) A R A . WA H
A —AH, R SIZAICE R FAF RS R WA A, & 05X S PUL A A7 5 s 2
Fo AT LS5 R .

>>> re.findall(r'\bfl[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 i AR DB EAE AT DAE R — D2 i e Bl 1.

re . finditer (pattern, string, flags=0)
pattern 1t string BLFAT AR ILIE, 1R —AN kR fiterator fRAF T I BT % o string NZEEN A7
A4, VEECHEUTHES . S PERC A S FES R L.

AE 3.7 BOE G RS VL RS BAE Al ATERT— S IE e S B T .

re . sub (pattern, repl, string, count=0, flags=0)
AR 03 G repl BRHRAE string fix /e N AFTE B LAY pattern AT FAFER . WRFE AT,
IRk AZ 3R 8] string . repl AT DAJR“FAFER BB WP AFER, H AR A] B AL SOF 511K
SR BRI, \n SBEFHCN— AT, \r 2P — IR, RKIEIE. RAIK
ASCIL 455 PSR BAEARRAE T, LA ERRRAL B . HACRFNEE SOF B0 \ & SfRERE
Feo mUESIIGRZ \6 2 MRS 6 R ILRCE 1 T A Ara k. Bl
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>>> re.sub(r'def\s+([a-zA-Z_] [a—-zA-Z_0-9]1*)\s*\ (\s*\):"',
r'static PyObject*\npy_\1(void)\n{"',
'def myfunc():")
'static PyObject*\npy_myfunc (void) \n{'

AR repl 72— AR, B SRR AR BT partern T DL o X AR RER — > IR B2 AT %
28, R AR AT . B

>>> def dashrepl (matchobij) :
if matchobj.group(0) == '-': return ' '
. else: return '-'
>>> re.sub('-{1,2}', dashrepl, 'pro————-gram-files')
'pro-—gram files'
>>> re.sub(r'\sAND\s', ' & ', 'Baked Beans And Spam', flags=re.IGNORECASE)
'Baked Beans & Spam'

FET AR — PR B — M Xt 2

S count 2 BRI T K UCH count WAFUZ2AETUVRER. WERE MG NS MK 0, Frfy
Y PEBCHR R e, AR s EEE(XT‘?HU*’I\ SVCHCAAR QB A e i, BIrPA sub ('x* ',
'-', 'abxd') &M '-a-b--d-"

T%fﬁ‘%%’éﬁﬂﬁrepl%ﬁi ﬁuLFJﬁ.E’ﬁ%X%ﬂﬁ a5l A, \g<name> &l |4 4H A name, (1
(?P<name>--) 1BYAPE L) \g<number> & IEF4L; \g<2> #id \2, @bﬁﬁT#XT ,
M \g<2>0, \20 WA WRRE A 20, A RA 2 G IREE— 7% 0. mE51H \g<0> {8
pattern V& R—HAHHEATH

e 3.1 B S T R EARE S A

e 3.5 B AVCEE A A - 2 A

5 3.6 MUK pattern HRARFNFE SC (A1 '\ Fl—A> ASCIUFAFALAL) Bl R
TE 3.7 WU repl AR L (B '\ Fl—4> ASCIT 44U ) Bl A5 iR .
e 3.7 R AP A 2 DT RCAH AR I 2 PR e

re . subn (pattern, repl, string, count=0, flags=0)

FrhSsub () MF, HR2RE—ATCH (FHFE, BH#EKED.
15 3.1 U BT ] EARiC S 4L
e 3.5 B AVCRE A A - 2 A

re.escape (pattern)
5 X pattern HIFRIRTAF . WIERARREGHE 50T R4 25 15 W) Rk Koo A A 1 SCAR A A5 R -7 DT R
EEEA M.

>>> print (re.escape('https://www.python.org'))
https://www\.python\.org

>>> legal_chars = string.ascii_lowercase + string.digits + "!#$S&'*+-." " |~:
>>> print ('[ ]+" % re.escape(legal_chars))
[abcdefghijklmnopgrstuvwxyz0123456789 1 \#\S3\& '\ *\+\ =\ . \"_"\[\~:]+

>>> operators = ['+', '—', '"*', /v, vsk1]
>>> print ('|'.Jjoin (map (re.escape, sorted(operators, reverse=True))))

ZIN=INHINHFNF A

XA BERI T sub () Flsubn () BT, A BRI Z B0 S o Bilin:

>>> digits_re = r'\d+'

>>> sample = '/usr/sbin/sendmail - 0 errors, 12 warnings'

>>> print (re.sub(digits_re, digits_re.replace('\\', r'\\'"), sample))
/usr/sbin/sendmail - \d+ errors, \d+ warnings
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5 3.3 O ' AR

1 3.7 M HATEIE N ZR N HAT R IR & SO AR A 2 fe Lo g, m, rme, rsr, e,
v’ l, l/l’ l:l, l; v’ '<l, v=v’ l>l’ Qe %n nn ;{%Z{E%%&i?}(o
re.purge ()

THERIE A AT

exception re.error (msg, pattern=None, pos=None)

Y b 2y A IE MR AVE (RS A IER ) , B e i B VLRI A b oy B A B i )

REIRSH . TR TATHR AL AR 25 5 .

msg
AR R B .
pattern

IE MR R S .

pos

S SEBIA LA PR

SR IG pattern AL EZRG] (FPAZ None ).

lineno
R, pos (W] PAJ& None) BFT5 .
colno

XFI. pos (A LAZ2 None) B85
TE 3.5 Bk B T A A e
6.2.3 IEMFREXMR (EMIHR)
G e A IR ) Rk 2O 4 SR AR 7 vE Rl g

Pattern.search (string[, pos[, endpos] ] )

FHREEA string FHE— AN VRO E, FFRIE— AR A T Bexf o ARAA PURL, Wik o] None

P EREMER AR AR .

AT —ANSE pos i T PR IR RO ALE R T BRI 0, EASEEFN T FAFRY)

-_‘/\1—‘—»/\‘/?

Frs v BT IR P AT HIERIT S, FHRATAT S SR — 54, EASIEER G HMETT I
ALE
S A endpos IRE T FAFH R RIEH BIEUE FAFH K EE endpos . Bt AR A M pos #

endpos - 1 HYFAFRPIEAC. WK endpos /T pos, WAKAVCHL™E; Fioh, AR rxg—A

PRIE G IENIXT 4, rx.search(string, 0, 50

) ZEMT rx.search(string[:50], 0).

>>> pattern = re.compile("d")
pattern.search ("dog")
.Match object; span=(0,

pattern.search ("dog",

>>>
<re
>>>

1), match='d'>
1) # No match;

# Match at index 0

search doesn't include the "d"

Pattern.match (string[, pos[, endpos] ])
IR string W) T4 15 E BB
VLHE, iR [H None ;

A ESHL pos Fl endpos Y search () £ A .

AR FX A IE AL B AE RN ERS, ik [0 —ASHIBLR B B af %o ISR
ERESERETEZAFM.

>>> pattern = re.compile("o")
>>> pattern.match ("dog")
>>> pattern.match ("dog",
<re

# No match a
# Match as
2), match="'o'>

1)
.Match object; span=(1,

nmon

s "o" is not at the start of "dog".

is the 2nd character of "dog".

ANRARAE E SLVCERAE string HIIPLE., il search () KM (BZFsearch() vs. match()) .
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Pattern.fullmatch(ﬂﬁngL;nmLendmn]])
QEREEA string PEFELX AN IE N Rk, Wik Bl — M R fead 2 o BIERE None 5 JERIRE
SEYUNIPEY N

T ¥ESEL pos Rl endpos S search () & XA .

>>> pattern = re.compile("o[gh]")

>>> pattern.fullmatch ("dog") # No match as "o" is not at the start of "dog
n

>>> pattern.fullmatch ("ogre™) # No match as not the full string matches.

>>> pattern.fullmatch("doggie", 1, 3) # Matches within given limits.

<re.Match object; span=(l1, 3), match='og'>

3.4 BN RE.

Pattern.split (string, maxsplit=0)
S TFsplit () BB BT HIFEIIHEK.
Pattern.findall(ﬂﬁngL;msLemdmn]])

Kk rindall (), fHT AR, HERARICT RS L pos Ml endpos , R RTEH
W search(),

Pattern.finditer(ﬂﬁngL[nmLemdmx]])
RS finditer (), MM THIFEFE, HAW] DAL AT HES4L pos Fl endpos , FRHiIHE ZIE
Fl, @i search().

Pattern.sub (repl, string, count=0)

EMTsub () BEL, AT @wEERIRE

Pattern.subn (repl, string, count=0)

ST subn () WAL, BEAT AR

Pattern.flags

IEMPEREARIC . X i PAME 25 compile () MSHL AT (2-) WBARIC, RPEFRC A1 UNICODE

HUELTE S

Pattern.groups

FEREN AR 2 AR
Pattern.groupindex

WS (?P<id>) & XM AT AT AL an 7, WEREARS4, I e =,
Pattern.pattern

GRS

£ 3.7 BUEEL: isfilcopy . copy () Mlcopy . deepcopy () REISCRE . Sk Ja i IE Rk 20 A
e TR .

6.2.4 MLECIR

VCR T 5 e — /R (E True. WA ILELiEmatch () Msearch () 1R[] None FfPAYRAT PATA]
M 1 AR HIWE A PR

match = re.search(pattern, string)
if match:
process (match)

DERCRS G 345 LA T I ik A e i -

Match .expand (template)
Xt template AT ST OBIF HARA], w8 sub () D5k —FE. 5 LA \n P8 AE i
T BeEs il (L \2) e A A A (\g<1>, \g<name>) T MM AHAHINE .

e 3.5 BCEH: APLEER A G- 2 AT
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Match.group ( [group], ] )
B —A S LA ILER T4 AR A — S 4P — AR, IRAZASH 45R
Wil (BASE NI, WRASE, 41302 0 CRATCEREaRE ) . f2k
— NN ZHUE N 0, AU AR MHEREE B VCR AT E S PR E R —NEH [1..99]1, 48R
WS H P A AR S R 0k, s AT R e AR, w51 % —A> IndexError
A R — D HU SRR —, IFICRCZ W, R a5 — N PLid.

>>> m = re.match(r" (\w+) (\w+)", "Isaac Newton, physicist")
>>> m.group (0) # The entire match

'Isaac Newton'

>>> m.group (1) # The first parenthesized subgroup.
'Isaac'

>>> m.group (2) # The second parenthesized subgroup.
'Newton'

>>> m.group(l, 2) # Multiple arguments give us a tuple.
('"Isaac', 'Newton')

AR IENIZRA S T (2P<name>. . .) 3K, groupN ZHUM BT RER A AL G104 T AR —
NEFRSRAEREA P RE SOV E S, 51K —A IndexError 7.

— X A BT

>>> m = re.match (r" (?P<first_name>\w+) (?P<last_name>\w+)", "Malcolm Reynolds")
>>> m.group ('first_name')

'Malcolm'

>>> m.group ('last_name')

'Reynolds"’

& A ] A R 5 E 5

>>> m.group (1)
'Malcolm'
>>> m.group (2)
'Reynolds’

R —AALICE N 2K, it R [l f e — PR

>>> m = re.match(r" (..)+", "alb2c3") # Matches 3 times.
>>> m.group (1) # Returns only the last match.
IC3I

Match._ _getitem__ (g)
XAEMT m.group (9) « XAVFE RG] H—PLA

>>> m = re.match (r" (\w+) (\w+)", "Isaac Newton, physicist")
>>> m[0] # The entire match

'Isaac Newton'

>>> m[1] # The first parenthesized subgroup.

'Isaac’

>>> m[2] # The second parenthesized subgroup.
'Newton'

3.6 FIHE.

Match.groups (default=None)
RE—ATe, WS ILER TH, U 1 BMERZ A E . default T A S
HILERIEDL, BRINK None.

B :

>>> m = re.match (r" (\d+)\. (\d+)", "24.1632")
>>> m.groups ()
('24', '1632")
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WERBATVB N T, IR AMARSS SR Y . XA EINZRE—1 None
, BRARE T default Y.

>>> m = re.match (r" (\d+)\.?2 (\d+)2", "24")

>>> m.groups () # Second group defaults to None.

('24', None)

>>> m.groups('0") # Now, the second group defaults to '0'.
('24', '0")

Match.groupdict (default=None)
AT WE T AR G 8 T4 key il . default ZHATAS SIERCHA A BIA
H None. filf

>>> m = re.match (r" (?P<first_name>\w+) (?P<last_name>\w+)", "Malcolm Reynolds")
>>> m.groupdict ()
{'first_name': 'Malcolm', 'last_name': 'Reynolds'}

Match.start([gvup])

Match.end([gnmp])
R[] group VERCEN 17 H3 I FF LG FRIZE AR . group BRIAR O (FERUZHENSTLICH) THr) . W group
FEAE, (HARPEDLRD, SRR E -1 o XF—ATCEXN S m, M— RS 5L H e, He ENT
m.group (g)) F=AE R VLHD 2

’m.string[m.start(g):m.end(g)}

HE m.start (group) 2% T m.end (group) , UWR group VUit —A~2S FAFER VG . Huan, 78
m = re.search('b(c?)', 'cba') ZJ5, m.start (0) H I,m.end(0) N 2, m.start (1)
Mm.end (1) #HE 2, m.start (2) 5|k — IndexError 5%,

XA T4 M email Hidik S 645 remove._this

>>> email = "tony@tiremove_thisger.net"
>>> m = re.search("remove_this", email)
>>> email[:m.start ()] + email[m.end() :]

'tony@tiger.net'

Match.span([gvup])
SFF—ANVUEHE m , R[E[—AJC4H (m.start (group), m.end(group)) . YEEAMFE group 1%
AREXACE A, #hikE (-1, -1) o group BRAH 0, FhiE8ESILRE.

Match.pos
pos WH, fkidsiscarch () Bmatch () WL a BN 2 o XA IE NG I IGT7E 47 5 1
KR RT .

Match.endpos
endpos [P){H, 2xf&#4search () Bmatch () W a BN o XA IE 5 845 e A7
BRI RS .

Match.lastindex
TR e J5— A VCEC R BB R 5 ME, 3% None WIEREA VLR ™ A£G . e, X757 rab',
FiEA (a)b, ((a) (b)), Ml ((ab)) F15%F| lastindex == 1, M (a) (b) £15F| lastindex

Match.lastgroup
RF— M IERR a4 A2 T, B3 None WIEREA 4 LI .

Match.re

A [ A X AN SEBI Y U AT R, RS B IR R mat ch () Bisearch () JriEFER.

Match.string
e Blmatch () B search () WFRFH.

£ 3.7 BUERL: #5011 % copy . copy () Mlcopy . deepcopy () HISCHF. PLRCRGBHR R THERY .

118 Chapter 6. X AR S



The Python Library Reference, k&% 3.9.20

6.2.5 EMREXBIF
EEMF
FEXNI-HL, FRATIEEH AR 4i B R 5Ok S8 f-Hb i 7 DEFRC XS 42

def displaymatch (match) :
if match is None:
return None
return '<Match: , groups=¢r>"' % (match.group(), match.groups())

BRAAE TG — Ry, — DR — TN IR, BN PREOR 5K, " gk A, kK,
”q” Q, ”j” J, ”t” )ﬁ 10’ 792” §IJ”9” il‘:_éi_( 2 %]J 90

HEREN TR ROAR, FATTLASE DA T 5%

>>> valid = re.compile(r""[a2-9tjgk] S

>>> displaymatch (valid.match ("akt5q")) # Valid.
"<Match: 'akt5qg', groups=()>"

>>> displaymatch (valid.match ("aktbe")) # Invalid.
>>> displaymatch(valid.match ("akt")) # Invalid.
>>> displaymatch (valid.match ("727ak")) # Valid.
"<Match: '727ak', groups=()>"

Ja—FH, "727ak" , WET XY, SEEPEKFERBER . SRR T, Mz
EVEEILEE IR

>>> pailr = re.compile(r".*(.).*\1")

>>> displaymatch (pair.match ("717ak")) # Pair of 7s.
"<Match: '717', groups=('7',)>"

>>> displaymatch (pair.match ("718ak")) # No pairs.

>>> displaymatch (pair.match ("354aa")) # Pair of aces.
"<Match: '354aa', groups=('a',)>"

TR T i AT AR, T AT AR IR T 2R PERCR G2 g roup () J5iA:

>>> pair = re.compile (r".*(.).*\1")
>>> pair.match("717ak") .group (1)
l7|

# Error because re.match() returns None, which doesn't have a group() method:
>>> pair.match("718ak") .group (1)
Traceback (most recent call last):
File "<pyshell#23>", line 1, in <module>
re.match (r".*(.).*\1", "718ak").group (1)
AttributeError: 'NoneType' object has no attribute 'group'

>>> pair.match("354aa") .group(l)
'al

=) scanf()

Python H RI{A — KM ¢ %L scant () WA . IEMZFAFGEF I scanf () MFHFHEERR
— HATRE 2 . P FEASIRAL T scant () A =URFRE N F65 B0 M i«
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scanf () &RFF | ENFRER

%C
%$5¢c A

(\d+ (\.\d*) 2|\ .\d+) ([eE] [-+]2\d+)?
(0[xX] [\dA-Fa-f]+|0[0-7]*|\d+)
[

X [-+12(0[xX])?2[\dA-Fa-f]+

o\
X
o

MR AP SR BT AT

’/usr/sbin/sendmail - 0 errors, 4 warnings

YR PAEH scanf () #a1k

%$s — %d errors, %d warnings

U IE kR

’(\S+) - (\d+) errors, (\d+) warnings

search() vs. match()

Python #L{1t T WiFIRFIHIHAE: BT re.match () MEFHHEIL, WFre. search () REFHFERI
(ERERCE (BRIA Perl ) .

Bt -
>>> re.match("c", "abcdef™) # No match
>>> re.search("c", "abcdef") # Match

<re.Match object; span=(2, 3), match='c'>

fEsearch () W, FLAHL "~ AR ITAR A BRI P BCE] 740 AR 14

>>> re.match("c", "abcdef™) # No match
>>> re.search(""c", "abcdef™) # No match
>>> re.search(""a", "abcdef") # Match

<re.Match object; span=(0, 1), match='a'>

HREMULTILINE 2478 P i $imat ch () RICEFAFR LG, (B search () FIDA "~ FFURIIE
Nk X S VCEEA TR T 4R

>>> re.match('X', 'A\nB\nX', re.MULTILINE) # No match
>>> re.search('"X', 'A\nB\nX', re.MULTILINE) # Match
<re.Match object; span=(4, 5), match='X">
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HE— T RIEE

split () FPRFep SRR BRI X AT X TR SO B 21 B i HL78 2 A8 B i) et
giy, EARA MR, AR E TR .

B, XEUERA . BEFORA AR, KRB ZEG SRR I

>>> text = """Ross McFluff: 834.345.1254 155 Elm Street

Ronald Heathmore: 892.345.3428 436 Finley Avenue
Frank Burger: 925.541.7625 662 South Dogwood Way

Heather Albrecht: 548.326.4584 919 Park Place"""

ZHMAWEZ AT RIT . RN TR AR, B2 Ma & 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']

L, RN FREDE -l AT IR, RIS HEAHIE A SR AT split () BT
maxsplit B2, FONHhE 6 E&A PIRAEN 2 BB A% 4T

>>> [re.split(":? ", entry, 3) for entry in entries]
[['"Ross', 'McFluff', '834.345.1254', '155 Elm Street'],
['Ronald', 'Heathmore', '892.345.3428', '436 Finley Avenue'],
['"Frank', 'Burger', '925.541.7625', '662 South Dogwood Way'],
['Heather', 'Albrecht', '548.326.4584'", '919 Park Place']]

22 BEAKICRE S E 5, HILEAHBAESI R R . QR maxsplit IWEHN 4, FATEAT A
kPRI 5 )

>>> [re.split(":? ", entry, 4) for entry in entries]

[['Ross', 'McFluff', '834.345.1254', '155', 'Elm Street'],
['"Ronald', 'Heathmore', '892.345.3428', '436', 'Finley Avenue'],
['"Frank', 'Burger', '925.541.7625', '662', 'South Dogwood Way'],
['Heather', 'Albrecht', '548.326.4584', '919', 'Park Place']]

NFEE

sub () BHFRERR I IR — S0 XA IR TR sub () REEPISCY, sFFEL LA
NFRFRILLE, BT E MR R T

>>> def repl(m):

inner_word = list (m.group(2))

random.shuffle (inner_word)

return m.group(l) + "".join(inner_word) + m.group (3)
>>> text = "Professor Abdolmalek, please report your absences promptly.
>>> re.sub (r" (\w) (\w+) (\w)", repl, text)

'Poefsrosr Aealmlobdk, pslaee reorpt your abnseces plmrptoy.'
>>> re.sub (r" (\w) (\w+) (\w)", repl, text)
'Pofsroser Aodlambelk, plasee reoprt yuor asnebces potlmrpy.'
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E#RFAENA

findall () VCECRESS BT A I, AMUEHsearch () HRYE—ITHE. Hean, R MMEE R EE
B FR A A, AT RES A N ¥ findall ()

>>> text = "He was carefully disguised but captured quickly by police."
>>> re.findall (r"\w+ly\b", text)
['carefully', 'quickly']

ERMANEEARELE

WERFFHEICRAE AR ELEE, finditer () WIDLGEFIER, B4R T I dext 2 MR EIE, AR T
o kS BT BT, R AMEE A BRI A R BRI AL, W LMEI T A M finditer ()

>>> text = "He was carefully disguised but captured quickly by police."
>>> for m in re.finditer (r"\w+ly\b", text):
print ('202d-202d: %s' % (m.start (), m.end(), m.group(0)))

07-16: carefully
40-47: quickly

[RYEFFFER4RIC

JEIRTFATARICYE (r"text ") SRIFIEMIZFRIAAIER . BN, RS EN R RRAL (" \ ) BB ATHT 2 — 1
FCRFLRAE o Hean, NPT AR A ?Jt%%é*ﬁlﬂﬁ

>>> re.match (r"\wW(.)\1\w", "™ £f ")

<re.Match object; span=(0, 4), match=' ff '>
>>> re.match ("\\W (.)\\Z\\w", " ££ ™)
<re.Match object; span=(0, 4), match=' ff '>

HFUIRL AT, UM IGEL. AIFARIRE, R e\ S,
BUR M\, kR R

>>> re.match (r"\\", r"\\")
<re.Match object; span=(0, 1), match='\\'>
>>> re.match ("\\\\", r"\\")
<re.Match object; span=(0, 1), match="\\"'>

B—MMaAEa i

— A VA SR EGRE T AT AR, R R R E IR SRR S —

XCEB%EEEED"J%% BHAFEER . X FAZBILFFX LA G FH R — AT, H HARPRITHC R 5K
E2)

from typing import NamedTuple
import re

class Token (NamedTuple) :
type: str
value: str
line: int
column: int

def tokenize (code) :
keywords = {'IF', 'THEN', 'ENDIF', 'FOR', 'NEXT', 'GOSUB', 'RETURN'}
token_specification = [

(Faksn)
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(& b))
('"NUMBER', r'\d+(\.\d*)?"), # Integer or decimal number
("ASSIGN', r':="), # Assignment operator
('END', r';", # Statement terminator
('1D', r'[A-Za-z]+"), # Identifiers
('op', r'[+\-*/1"), # Arithmetic operators
("NEWLINE', <r'\n'"), # Line endings
('SKIP', r'[ \tl+"), # Skip over spaces and tabs
("MISMATCH', r'."), # Any other character
]
tok_regex = '|'.join(' (?P<%s5>%s)' % pair for pair in token_specification)
line_num = 1
line_start = 0

for mo in re.finditer (tok_regex, code):
kind = mo.lastgroup
value = mo.group ()

column = mo.start () - line_start
if kind == 'NUMBER':
value = float (value) if '.' in value else int (value)
elif kind == 'ID' and value in keywords:
kind = value
elif kind == 'NEWLINE':

line_start = mo.end()
line_num += 1

continue
elif kind == 'SKIP':
continue
elif kind == 'MISMATCH':
raise RuntimeError (f'{value!/r} unexpected on line {line_num}")

yield Token (kind, value, line_num, column)

statements = "'’
IF quantity THEN
total := total + price * quantity;
tax := price * 0.05;
ENDIF;

for token in tokenize (statements):
print (token)

IR AR AR B

Token (type="IF"', value='IF', line=2, column=4)

Token (type="'ID', value='quantity', line=2, column=7)
Token (type="'THEN', value='THEN', line=2, column=16)
Token (type="'ID', value='total', line=3, column=8)

(

(

(

(
Token (type="ASSIGN', wvalue=':=', line=3, column=14)
Token (type="'ID', value='total', line=3, column=17)
Token (type="'0OP', value='+', line=3, column=23)
Token (type="'ID', value='price', line=3, column=25)
Token (type='0OP', value='*', line=3, column=31)
Token (type="ID', value='quantity', line=3, column=33)
Token (type="END', value=';', line=3, column=41)
Token (type="'ID', value='tax', line=4, column=8)
Token (type="ASSIGN', wvalue=':=', line=4, column=12)
Token (type="'ID', value='price', line=4, column=15)
Token (type='0OP', value='*', line=4, column=21)
Token (type="NUMBER', wvalue=0.05, line=4, column=23)
Token (type="END', value=';', line=4, column=27)
Token (type="ENDIF', value='ENDIF', line=5, column=4)
Token (type="END', value=';', line=5, column=9)
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6.3 difflib - EHERMHHEITH

PR Lib/difflib.py

BEBEHR B T U P I B SRR . BN, &l T HCBOSC T, FHF T 77 2L 2 s U AN ] SO 22 57
FAEL, S HTML FIE R SCA R ge—1 diff $dls . A X R H SERISCH, S 1 lecnp ik,

class difflib.SequenceMatcher
Rog—RIEWLE, AT BRI P A%, REFPICR Nhashable 35 . HEA LS
Ty Ratcliff 1 Obershelp T 1980 4FAUAMI A I LA kg xR ILAC” A4S 5K 4 FR i 44 RO SA
I B AL HREBR KBRS “Blk” STRMERELITE T8 Bl Bk JoR
R HAER A L B E, Pl afr s a4 . (BRI @ X Ratcliff 71 Obershelp 55
WA ) SRS TRVRE A SRR Y T IC R P S0 26 179 B e XN BB AR d /N
A, HESCRE AEEANTER “IERR” AIPCRE.

FEIF: JLZR Ratcliff-Obershelp 535 76 B IR 1% D0 T 57 J5 0 () 100 7E — MR 00 N S ~F J7 I (]
SequenceMatcher LEHING OL T N ~FJ5 i 8] i 76 — A 00 K i 47 0 52 2 )5 81 b oAy 22 D Tl
JCERX — N RIS 5 e AT DL WA et a] o

AN K N5 sequenceMat cher SCRHIAE KA TR R H A RHRHE 7 5B . X
P R T B G RA HE P8 ot BB ISR — T (FE28— T2 J5 ) (B IR AE
WP 1% I BP0 200 T, 23 gibiic s “O1” FF9eilh 7 91 PLfe iy S
W XFhE &G E R DGR R R B sequenceMat cher B autojunk BEI% N False 3%
M,
3.2 BRI fE: autojunk T2 .

class difflib.Differ
XA VE 2 OB B SCARATH BT 5, 5 77 A al k3 32 22 S sl 3 it BL . Differ 45— fiff
i sequenceMat cher RSEWATIFHII LB AR, (B2 VLhL) 17 INERFERF TR L L .

Differ SRR —ATHI AT RHUHTT K :

NFEEHKE | &8
- Ao L Bl

'+ TAFY 2 sy
t ATAEP 51 A ]
B TAFET R A TS

PR2” 3T 3 AT 2R I 5 | 24T AN AAEAE THE— S AT 22 5. A0SR 7 516085 i 245 X
TR e NIEI A K
class difflib.HtmlDiff

XA T A1 HTML A% (S &R 52 8 HTML SCHF) AT HEMLEAT /n SCR LR, AT
A SATAMNY S EBCR 2 s o RS AT ABE T 58 4 sl bR SO A

AR

__init_ (tabsize=8, wrapcolumn=None, linejunk=None, charjunk=IS_CHARACTER_JUNK)
WIlhtbHem1D: £ (RS

tabsize 22— MR KAEFSE, TRERRAMEME, KIAER 8.
wrapcolumn J&— N0 AR F B, FREFT R B AT WiIF A TR E, ERIAMEN None
FRAH AT
linejunk F1 charjunk ¥ ;2 [k X BFSH, 2MEAndiff () BHtm1DIi £ FARABIFHER R
B HTML 25%), S [ndiff () SR T fESEERIME K HL .

RHR AT 7
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make_ file (fromlines, tolines, fromdesc=", todesc=", context=False, numlines=5, *, charset="utf-8’)
FCE fromlines i tolines (‘F4FHRAIZR) TR A —A4FH, Fon— 588 HIML S0, H
FEATZE NG, AT ST AN E SR B
fromdesc Fl todesc 3532 ] 3% KARTF-SHL, 158 R H R SCAFMTIARE AT (BRAS S B

=2

FIFER) .

context | numlines 332 W] ¥ KA F S50 M4 HEE/R T SRR context B8k True, &
NERINE False NN, numlines BRIAH 5. 24 context °fy True W} numlines 45 1]
il Ge5 B R 28 S o ) B XA T8k, 24 context A False W) numlines X545 i 76 {4 H "next” i
FERER 2 R 22 7 Z BT R AT (B B2 T80 next” BEEHRF N — o B
ZE BT RCAE N YA T, AT RIS R 30 .

A fromdesc il todesc £ 4 A% X 1) HTML SAREE, 480K AT R IR0 A 1%
HESHLIEFTR X

TE 3.5 WU HC: 3N T charset KEFZ%0. HTML SURYRERINFAFEM ' 1S0-8859-1" B
B 'utf-8"',

make_table (fromlines, tolines, fromdesc=", todesc=", context=False, numlines=5)
FLBE fromlines Al tolines (FAFH5112%) FFIRIE—A24F Y, Fon— M & A2 19 58 HTML
F&, ATRI ST E MRS R

WIS S make_file () JrikpIMANR .
Tools/scripts/diff.py XN TR, HAPEE—MRGHEH ARG,

difflib.context_diff (a, b, fromfile=", tofile=", fromfiledate=", tofiledate=", n=3, lineterm="\n")
FOEE a F1 b (EAFER538); kI EF XZEREIEEE S (— A 81T generator) .
g bR R — M SR AT EIULA B ST BB B e s A2 w2 G
IR, BN SUATEh niE, BRI =AT.
BN OLT, Z5EHIT (DL *** or —— F£R) @il R BIATA RO N . X R0 i ik 2
Mio.IOBase.readlines () BN AKER]EH T io. I0Base.writelines () WERE
B B A S AR A R R TR
KTEAREBATRFEA . BB lineterm S50 " ", XA WA S — R0 T4F -
R EREKREEWAE —ACFE UG BB R ARk . X 885 B ER A B 43R mT DAfE
TFE fromfile, tofile, fromfiledate Fl tofiledate K48 % . A& VL[] 5 A ISO 8601 #%K R . WIRATE
JE, IXSEEAFERERIA N A

>>> sl
>>> 52

['bacon\n', 'eggs\n', 'ham\n', 'guido\n']

['python\n', 'eggy\n', 'hamster\n', 'guido\n']

>>> sys.stdout.writelines (context_diff(sl, s2, fromfile='before.py', tofile=
—'after.py'))

*** before.py

-—— after.py

Kk ok ok ok k ok ok ok ok ok ok ok ok ok

* %k 1,4 * x kK
! bacon
! eggs
! ham
guido
—_—— 1,4 —_————
! python
! eggy
! hamster

guido

TSR difflib o A AT FRBCETEAIR RG] .
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difflib.get_close_matches (word, possibilities, n=3, cutoff=0.6)

W ATl PERCH Y AR . word Sy— 48 HARIT USRS TS GRS R FAFER) |
possibilities *j—1~th HI T ILC word W)FFSIRISI SR GEH N FARHHSIER) .

S EL 0 GRINH 3) $7E B Z IR M Z DAL UPLES; n 0T o.

FIESEL cutoff (BRINH 0. 6) @—A> [0, 11 YEH NAYPE %L 5 word FUEERG 73 RIKBZE ) ik
UNIRERE ol

PEEPCRC T (AHL n A>) BRSO ASI B R ], A LR HER , SRR (Bh i HEAE R
T -

>>> get_close_matches ('appel', ['ape', 'apple', 'peach', 'puppy'])
["apple', 'ape']

>>> import keyword

>>> get_close_matches ('wheel', keyword.kwlist)

['while']

>>> get_close_matches ('pineapple', keyword.kwlist)

[]
>>> get_close_matches ('accept', keyword.kwlist)
["except']

difflib.ndiff (a, b, linejunk=None, charjunk=IS_CHARACTER_JUNK)

FLig a Ml b (FAFER 515 iR D1 £ fer LA MRS S (— A= LB B AT generator).

AJ 3k KA TE S linejunk 1 charjunk ¥4 33 8 pREL (B None):

linejunk: W ERKUIEZ AN FARFER SR, QR HON B 74 50 R [l E(E, 75 R [ (E . ZRIAK
None. IWANEAH —AMEHZHRIKEEL 1S _LINE_JUNK (), ‘B4t iefises ol WEAFmAT, BIkZ
IR T 2L NI/ (") - B FER SequenceMat cher K& B HTMbLLFTHY B S
SR JE AT SR, 330 4 O A I eR B R

charjunk: WCRREIEZ—NFAF (KR 1 IFERFER), WHRHCA B4 NGR B BEAE, 5 WHR EHE
. BN NBERZ RV RIS CHARACTER JUNK (), 'Eadleiias AT7AF (SAEATEiH =M |
W EHATFF ] AR T2,

Tools/scripts/ndiff.py X RN 6 47 B o

>>> diff = ndiff ('one\ntwo\nthree\n'.splitlines (keepends=True),
A 'ore\ntree\nemu\n'.splitlines (keepends=True))

>>> print (''.join(diff), end="")

- one

s A

+ ore

s A

- two

— three

? —
+ tree
+ emu

difflib.restore (sequence, which)

AR [ A e A R AR —

4 —AHDiffer. compare () Hndiff () PRAER) FB5), FEBUHR A SO 1 5L 2 (which T£5) 1Y
17, BBATHIZ .

vl

>>> diff = ndiff ('one\ntwo\nthree\n'.splitlines (keepends=True),
. 'ore\ntree\nemu\n'.splitlines (keepends=True))
>>> diff = list(diff) # materialize the generated delta into a 1list

>>> print (''.join(restore(diff, 1)), end="")
one
two

Q)
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(& b))
three
>>> print (''.join(restore(diff, 2)), end="")
ore
tree
emu

difflib.unified_diff (a, b, fromfile=", tofile=", fromfiledate=", tofiledate=", n=3, lineterm="\n")
o a F1 b (FFFHRAR); RIS — 22 g s ARG 15 B (— D A AT generator) .
FRAGE— 22 S — B KRR A SESAT R LA R S TR BB TE A o on R AR
(MA R T Z R ZJGCARBY) o R A4 n e, BRI =47
BT, ZHEHAT (A ———, +++ B e FIR) Bl R BHATFR BN . X iFAL 2
Mio.IOBase.readlines () B2 AFEREEN T io. I0Base.writelines () WER(E
K, PR AR AR R A TAT .
X TBA KRBT, WFF lineterm SRR ", A N ARG — A A T4
SRR GEE A AN IE SRS RS SO TR A5 Sk o 33 2645 BI040 5 43 mT DA =7
7 fromfile, tofile, fromfiledate Fl tofiledate HeF§ 7€ . 18 P} [B]H 7 A ISO 8601 4%k . WA
SE, XEEFRFEREA N A .

>>> sl
>>> 52

['bacon\n', 'eggs\n', 'ham\n', 'guido\n']
['python\n', 'eggy\n', 'hamster\n', 'guido\n']
>>> sys.stdout.writelines (unified_diff(sl, s2, fromfile='before.py', tofile=
—'after.py'))

-—— before.py

+++ after.py

@@ -1,4 +1,4 @@

—-bacon

-eggs

—ham

+python

+teggy
+hamster

guido

S Rdifflib o 44T 0 FRBOETEAIRY R 7] .

difflib.diff_bytes (dfunc, a, b, fromfile=b", tofile=b", fromfiledate=b", tofiledate=b", n=3,
lineterm=b’\n’)

i dfunc W a F1 b (FATHRXZF0K); P24 A dfunc TR I ER I 227478038 (W2
). dfunc YRS, B Nunified diff () B{context_diff (),

SR L3 dm i AR B — B R s . [ n Z ANRO BT S AEBOA 0 R 77 SR 6 S i AR AR ER
PER I SO To s B A A (B n 280 #e4 A7 e, IR dfunc(a, b, fromfile,
tofile, fromfiledate, tofiledate, n, lineterm) . dfunc FJHyH <RI EE B =7
Fr, RFEARPTR R R EITREA S o 1 b MR R — G0 .

3.5 B

difflib.IS_LINE_JUNK(Mw)
XA 2B AATR ] True. QISR line AZSATE A E A 4 W line F7uft2 v 2R 0, 15 gt 2
AV . SRR B VER IR A ndi £ £ () W lingjunk 209 ZRINE -

difflib.IS_CHARACTER_JUNK (ch)
TR ARG B FAFR ] True. F4F ch WM ZSAE RS il A7 ch 2 T 2086, 5 st 2 AT
ZWEH . BCERE FIVEndi ££ () W charjunk TEZ BRI .

S

FBEAPLAL: % AR J57k John W. Ratcliff A1 D. E. Metzener %fF—FhRMUSTIEAGTHE . 3T 1988 45 7 A
J% 2% Dr. Dobb’s Journal,
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6.3.1 SequenceMatcher 35

SequenceMatcher RAG X ELE:

class difflib.SequenceMatcher (isjunk=None, a=", b=", autojunk=True)

A ESEY isjunk WA None GERIAE) BCM% 32— NP AIICEI 24 LAY HON W 28600 “hid)” oo
FIIR P FEI RS R L. 2 A None 1120 isjunk FIMEIATA T2 A lambda x: False; Wit
SEVA WAL BN, LA

lambda x: x in " \t"

WERARAFRFF AT AR T T W8, I BAS A B DX A3 25 A A sl R 1) 284

A[EESEL a F b HBEWEWFA) WEBRICAZEE/S . AT TCRER LA R hashable.,

A SEL autojunk W] T B A B ahbiiks & .

3.2 BRIhfE: autojunk T2 .

SequenceMatcher N5 #2532 =AM EAE @ bjunk J2 b 249 isjunk >k True BITCRELS; bpopular JZ4%
JE &I (RS ) N MR ERIR TR b2) 2R b 4RI R TT R F
— BRI E S R FI . IR = AR B RAE b it set_segs () Biset_seq2 () HE
P

3.2 Bl Hifg: bjunk F bpopular J&1% .

SequenceMatcher WHRAF VN HE:

set_seqgs (a, b)

BCEE P TA o

SequenceMat cher TWWHIFFAFAH XH _NIFHINHEAEE, XFENRIREZR—A 750 5 24
FANEATIOES, R set_seq2 () — UMM B H 70 0T 35 s HoAth e 2 45—
WKset_seqgl (),

set_seql (a)
WEZ RIS NI BRI TR MBS,

set_seq2 (b)

WEB LR AT BRI DTS,
find_longest_match (alo=0, ahi=None, blo=0, bhi=None)

it alalo:ahi] Ml b[blo:bhi] HPRYHA LA,

WS isjunk A MEEE A None, find_longest_match () FFiRE (1, 3, k) fiffali:i+k]
EZTblj:+k], Hfralo <= 1 <= i+k <= ahiJfHblo <= j <= j+k <= bhi. |
TR RR LR (11, 3, k'), WRL == i, <= 3" WHWE, Wk
>= k', 1 <= i', WAL, X ETE SR ICECE, aREFE a BB —AS, mxe T
TE a P ESE B T B DEECEe, WERBIFE b 4 i e B —A~.

>>> s = SequenceMatcher (None, " abcd", "abcd abcd")
>>> s.find_longest_match(0, 5, 0, 9)
Match (a=0, b=4, size=5)

WRARME T igjunk, K% LA MU E S — R PERCH, (EERSNRINAS Feifr8 py il B3RO0
R SRJERE (L) VURCP SRR AT REMLY i b . R R IR &
PERCHROCE, BRARFRR SR CR IR -5 T SR ERCA 4 .

XRS5 Z HHENE T, RSB E . XORpT I Y abed! HESHE NTFIIARE
B ' abced' AHVCHD. 1 S ATPAVCHL "abed ', - H2VLELSE —NFHEAcding 'abed ! :

>>> 35 = SequenceMatcher (lambda x: x==" ", " abcd", "abcd abcd")
>>> s.find_longest_match (0, 5, 0, 9)
Match (a=1, b=0, size=4)
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AP CECH, s ERFR M (alo, blo, 0).
W R [Bl— S named tuple Match (a, b, size).
TE 3.9 JRE M A BRASEL.

get_matching_blocks ()
IR AR SR S VTR R AN = oe A R BA=c B (4, 3, n), HEXHK
ali:i+n] == b[j:3+n]l. yﬂb*méﬂ?”ﬁﬂjﬁﬁ i"‘ﬂlfﬂo
FF~/\ méﬂﬂﬂ‘.ﬁu, /ﬁ\ﬁﬁ 1en , 1en<b), . ﬂﬁ~n == OEI’J jcéﬁ

/[\ETE‘;'E, oy i+n < i‘ B j+n < j'; ?ﬁ%/ﬂiﬁﬁﬁ, *H@BE@Efﬁiﬂ%\%ﬁﬁﬂﬁﬁ@ﬁﬁﬁﬁ%ﬁ%o

>>> s = SequenceMatcher (None, "abxcd", "abcd")
>>> s.get_matching blocks ()
[Match (a=0, b=0, size=2), Match(a=3, b=2, size=2), Match(a=5, b=4, size=0)]

get_opcodes ()
RIEER AR a 250 b 19 5 SCHB R, BAITCHMIELR (tag, i1, i2, j1, 32). 7
Bt i1 == j1 == 0, MFEHRMWICHY il ETR—ocdm 2, HH I WET
HI—ANTCdHm) j2.

tag (N FAFHS , H& SO

JE '2E

'replace' | a[il:i2] Wl b[j1:72] Bk,
"delete' alil:i2] WgiiR. WHHEEAEIEN T 31 == j2.
'insert' | Db[j1:32] WiEARalil:i1], WEEEAEMNGI T 11 == i2.
'equal' alil:i2] == b[jl:32] (BT FFIHFED,

Bian

>>> a = "gabxcd"

>>> b = "abycdf"

>>> s = SequenceMatcher (None, a, D)

>>> for tag, i1, i2, j1, j2 in s.get_opcodes|():

print (' al : 1 ——> Db : ] ——> '.format (
C.. tag, i1, i2, j1, j2, alil:i2], b[jl:321))
delete al0:1] ——> b[0:0] g > !
equal af[l:3] ——> b[0:2] 'ab' ——> 'ab'
replace al[3:4] ——> b[2:3] 'x' > 'y!
equal ald4:6] ——> b[3:5] 'ed' ——> 'cd!
insert a[6:6] ——> b[5:6] A

get_grouped_opcodes (n=3)
REl—AHH &2 n A7 B S0 A i) generator

Mget_opcodes () FriRIEIAIITAG, BEI7IA S AR B/ INI SE AR - 1H B BOA S B0 18] B
Pk

XL A S get_opcodes () AHFAAE R [H]
ratio ()
IRl —ABUETEE [0, 1] B77 BV E R P S AR DA B
Hrir T 28 TR S g, MZICErEcE, B 2.0%M/ T, iSRS F55E
SRR, 1.0, RWE LA ARFN 0.0,

¥ get_matching blocks () B get_opcodes () MAB W HiEZEEER K, 17
BT AR RERF B quick_ratio () ireal quick ratio () FRFIRE—1 LF.

TR W ratio () WSS RES LT ZEIUT . Bl
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>>> SequenceMatcher (None, 'tide', 'diet').ratio()
0.25
>>> SequenceMatcher (None, 'diet', 'tide').ratio()
0.5

quick_ratio ()
A PR R ] — A~ ratio () B S

real_quick_ratio()

R B HR B — A~ ratio () HEA.
X AN IR ] PR 2 o S A B B0 G 31 T 3 R RE TR ) R 0 (LR A T 45 oS —RER 45 48, (H2

quick_ratio () fll real_quick_ratio() MESZE/DY ratio () —FEK:

>>> s = SequenceMatcher (None, "abcd", "bcde")
>>> s.ratio()

0.75

>>> s.quick_ratio()

0.75

>>> s.real quick_ratio()

1.0

6.3.2 SequenceMatcher #7= 4l

PATR R BILLB IS4 A, R A o il

>>> s = SequenceMatcher (lambda x: x == " ",
"private Thread currentThread;",
"private volatile Thread currentThread;")

ratio () IR—A~ [0, 1] JEFE N BV REEA NP F IR IMER BE & . RIS, ratio () {H 0.6
APPSR P e -

>>> print (round(s.ratio (), 3))
0.866

AR A XA SIAHIEBC A (L B4R, W) get_matching blocks () BARTI#:

>>> for block in s.get_matching blocks():

Ce print ("al ] and bl ] match for elements" % block)
al[0] and b[0] match for 8 elements

al[8] and b[17] match for 21 elements

[29] and Db[38] match for 0 elements

o))

iYL get_matching_blocks () REIWHEE— Mo B 2 R HT 56 (len(a), len(b), 0),
xR ARREITE (EERTTESGE) 0 FME—IFN .

AR AR BEHGE AR 28— NP SRR AN 41, WTPAREH get_opcodes ():

>>> for opcode in s.get_opcodes():
.. print (" al : 1 bl : 1" % opcode)
equal af[0:8] b[0:8]

insert af[8:8] b[8:17]

equal al[8:29] b[17:38]

S

o Wi jget_close_matches () REER T UWATET SequenceMat cher ¥z & B
RPATH HRIEE .

o il SequenceMat cher F/INR I (31 50 A bl 7 4.
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6.3.3 Differ X5

WYER DL ffer IrA M EIFAPRIIER /b S . M, vhNERAEERSREEN, FAEMI2H
AR T BTy, A R EE R AN AR 100 T VCHC . R [F] 20 i BRI A iE S VUl AR B T — L8 R iR i
Wi, XERa kA K2R AR
Differ JRHAA XM GRS
class difflib.Differ (linejunk=None, charjunk=None)
Ak KB FIES linejunk F charjunk 52k 1§ BT (B None):
linejunk: $%52 A FAFERAE A SE R, A0SR HD SR AT 5 R B BB . BOAfEN None, 3%
M B A T A BT
charjunk: 352 AR (KB 1R ) MENSEIREL, AN 74 AR (] e . Bk
NN None, BEIREEA M FAF 2B ALK FAF .
T2k B0 7 3 3 U eR AT DA R S S VEEEE B, I HORN & S BUEAT 22 AT SO AT 0 20 . T
¥ifind_longest_match () J7¥ER isjunk TS 0HER T B .
Differ MG — AR (g E) 1:
compare (a, b)
WA ATALR P, AR R (— S hATa s Es) .

BEA N Wb AL B — A DA AT A 45 B 10 B AT AT HR . KRR 20 AT DA GE A SO B ) 4
Wreadlines () J¥ERIREL. B2 B 386 & 6] R B DABRAT A 45 BB B0 AT R A i, mT DA
RS R writelines () JP¥ERFEFTEIH K.

6.3.4 Differ ;xfl

PER B LR P B SOAR o o S FRATT I B S A DASIA T4 &5 R ) BAA T A R AR I 7 51 (XA P 271t AT DA
WS4 readlines () F{ERIREL)

>>> textl = "' 1. Beautiful is better than ugly.
2. Explicit is better than implicit.
3. Simple is better than complex.
4. Complex is better than complicated.
. "' .splitlines (keepends=True)
>>> len (textl)
4
>>> textl1[0][-1]
l\n'
>>> text2 = "' 1. Beautiful is better than ugly.
3. Simple is better than complex.
4. Complicated is better than complex.
5. Flat is better than nested.
"' .splitlines (keepends=True)

T RFANTEBIL—A Differ X4 :

>>> d = Differ()

THERAESBID L £ for XPRINFRATAT A RBORL I bR fTRTAF. WS Ipitrer ()
SRV

g, BATHEPIAFA:

>>> result = list (d.compare (textl, text2))

result @ PPAFRSIER, ERNTREHSALTTHI R :
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>>> from pprint import pprint

>>> pprint (result)

[ 1. Beautiful is better than ugly.\n',

! 2. Explicit is better than implicit.\n',

'— 3. Simple is better than complex.\n',
3

'+ Simple is better than complex.\n',

' ++\n',

' - 4. Complex is better than complicated.\n',
l? A P /\\nl’

'+ 4. Complicated is better than complex.\n',
' ++++ “\n',

'+ 5. Flat is better than nested.\n']

TR B 2247 AT HS S R M2 A

>>> import sys

>>> sys.stdout.writelines (result)

1. Beautiful is better than ugly.

2. Explicit is better than implicit.
3. Simple is better than complex.
3

+ Simple is better than complex.

? ++

- 4. Complex is better than complicated.
2 A ———— A
+ 4. Complicated is better than complex.
? FH++ A ~
+ 5. Flat is better than nested.

6.3.5 difflib K%< 1THEEDO

XA SEBIE R T WA A difflib SRAIE—ARLT diff TR, ERFEETE Python JiA% & it
44 °M Tools/scripts/diff.py.

#!/usr/bin/env python3
""" Command line interface to difflib.py providing diffs in four formats:

* ndiff: lists every line and highlights interline changes.

* context: highlights clusters of changes in a before/after format.
* unified: highlights clusters of changes in an inline format.

* html: generates side by side comparison with change highlights.

mn

import sys, os, difflib, argparse
from datetime import datetime, timezone

def file_mtime (path):
t = datetime.fromtimestamp (os.stat (path).st_mtime,
timezone.utc)
return t.astimezone () .isoformat ()

def main () :

parser = argparse.ArgumentParser ()

parser.add_argument ('-c', action='store_ true', default=False,
help='Produce a context format diff (default)"')

parser.add_argument ('-u', action='store true', default=False,
help='Produce a unified format diff')

parser.add_argument ('-m', action='store true', default=False,
help='Produce HTML side by side diff '

(FOAkED)
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(8L 7))
'(can use -c and -1 in conjunction) ')
parser.add_argument ('-n', action='store true', default=False,
help='Produce a ndiff format diff')
parser.add_argument ('-1', '—--lines', type=int, default=3,

help='Set number of context lines (default 3)")
parser.add_argument ('fromfile')
parser.add_argument ('tofile')
options = parser.parse_args()

n = options.lines
fromfile = options.fromfile
tofile = options.tofile

fromdate = file_mtime (fromfile)
todate = file _mtime (tofile)
with open (fromfile) as ff:
fromlines = ff.readlines()
with open(tofile) as tf:
tolines = tf.readlines()

if options.u:
diff = difflib.unified_diff(fromlines, tolines, fromfile, tofile, fromdate,
- todate, n=n)
elif options.n:
diff = difflib.ndiff (fromlines, tolines)
elif options.m:
diff = difflib.HtmlDiff () .make_file(fromlines,tolines, fromfile,tofile,
—context=options.c,numlines=n)
else:
diff = difflib.context_diff (fromlines, tolines, fromfile, tofile, fromdate,
- todate, n=n)

sys.stdout.writelines (diff)

if name == main :

main ()

6.4 textwrap - XABIHMRITS5ER

PACHS: Lib/textwrap.py

textwrap BURFEME T — S RGER AL, VAT LASEUIT A TARMSE Textnrapper, QRYRIZ RIS —
PIASCAFAFER AT A Sh AT BORTE, PREEsR BV IR 175 BWEIE, IRBO% M Textmrapper
SR FReR -

textwrap.wrap (fext, width=70, *, initial_indent="", subsequent_indent="", expand_tabs=True, re-
place_whitespace=True, Jix_sentence_endings=False, break_long_words=True,
drop_whitespace=True, break_on_hyphens=True, tabsize=8, max_lines=None, place-
holder="[...]")

Xt text (FAFER) TR B BYE B sh AT AR T K R A width A~F4F . & 9] i g AT AL 371
%, ITRAHIATA

AR K FESHOS W T Text Wrapper WSLHI @M, BAASCRILT.

1§25 TextWrapper.wrap () T A Kwrap () 11 RA0EHE S .
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textwrap.£ill (fext, width=70, *, initial_indent="", subsequent_indent="", expand_tabs=True, re-
place_whitespace=True, fix_sentence_endings=False, break_long_words=True,
drop_whitespace=True, break_on_hyphens=True, tabsize=8, max_lines=None, place-
holder="][...]’)

Xt text W BB E B B HT, RIS A ST BOE R AT R . £111 () RPARIE
ARy BREE T X

"\n".Jjoin (wrap (text, ...))

R EGEIR I, 111 () #eRHwrap () SEAMFER KRBT SE

textwrap.shorten (text, width, * fix_sentence_endings=False, break_long_words=True,

break_on_hyphens=True, placeholder="]...]’)
P& I BILL E ) text DAFFE 45 7€ 1Y) width.,

B, FE ext PROEME (BTSSR HON A ) o WIERESRBEE & width WIFF IR A
5 2537 BB AR B9 AR B3Rl placeholder fBMfify width:

>>> textwrap.shorten("Hello world!", width=12)

'Hello world!'

>>> textwrap.shorten("Hello world!", width=11)

'Hello [...]"

>>> textwrap.shorten("Hello world", width=10, placeholder="...")
'Hello...'

AR KBS 2 BN B T Textwrapper 1) 52 By J@ 1, B AR WF 3 Wl TR XA
Yt ATextirapper W£ill () M Z W =W &, WM A tabsize, expand tabs,
drop_whitespace fllreplace_whitespace BB A TR

3.4 BRI HE.

textwrap.dedent (fext)

Pl text HPig—ATRAT AR R AT 28 25 A
XA AHIRIE B =5 S PP T MK, MR SRTETRRS S8 b i A% 2

TR RN ST R ZE AT, HEAIFAME: PATHAT " hello” Ml "\thello"
AN SR BAT R A AT 28 25 A

RS2 AT AT AR A 2 HEAE i I b AL A B AT 7

Bi4n:
def test():
# end first line with \ to avoid the empty line!
s = lll\
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)

A5 prefix YRINE] text R THOTE S

S text.splitlines (True) FXATHTIR .

BAANTEOLR, prefix 28R MBI TA AR RS A (BR80T Ants.
i

>>> s = 'hello\n\n \nworld'
>>> indent (s, ' ")
' hello\n\n \n world'
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ALY predicate ZHJ7T KA HIWRLEA TG HE . BIAN, FTDAMRZ 5 #h 25478 A 25 AR A THs I
prefix:

>>> print (indent (s, '+ ', lambda line: True))
+ hello

+

+

+ world

3.3 B e

wrap (), £i111 () flshorten () WIVER 2 HANE— TextWrapper SEHIFAEH BRI BEA . %
SCFIRSHEE M, HIS T wrap () A/E£111 () FALTF L SCARFRF SN 08, SIEHR A
Ol TextWrapper M4 REEHARCR .

SCAR I AR S AL E H S AT, AR I EAF A R E TR 2 G KBRS R, B

JETextWrapper.break_long words #¥ HRIE.

class textwrap.TextWrapper (**kwargs)

Textirapper MIEAHEZZ N IEN KBTS, B RBTFSERIN—%L0lENE, i

wrapper = TextWrapper (initial_indent="* ")
HHT

wrapper = TextWrapper ()
wrapper.initial_indent = "* "

PRATAZ R IR I Textwrapper X4, I AR TT DATE R ] $00 [F e 2k A 432 o) S5 91 J P TR
ERCE AT .

TextWrapper HSEBIEYE (PARAERR I KT SH) WFFTR:

width
(BRIA: 70) A B HAT B RAT R E. A B A SCAR P B K Twidth [ 5 A B,
TextWrapper FLREMRIEBA KT width DAY AT .

expand_tabs

(%j;g\ True) WIS EE, W text H T 1 Il 24516 A text 1) expandtabs () FEY RN

tabsize

(BRIA: 8) W expand tabs HEAE, W text HPTARI TR AFDHZA2HE, BE
YRR 24 i ) o7 B AR 20 1 B TR S

3.3 Bk e

replace_whitespace
(default: True) AR HEE, FEHIRMFY RZIG. AEIATZH, wrap () JrEFEEA%

AP HON A A% . PRI BT s IR, AT, REEHIR, JEAURE 4
("\NEARAVAEAT '),

. WHexpand tabs NB{HH replace whitespace NEAH, B FAF R
HEAERG, XS HIRAFY R R,

HEf#: PR replace_whitespace AMRME, FE—4THH R4 AT RE H BEATATIH S 2R 1
. P, SCRBY (f]str.splitlines () BEMUINER) P WBIE 22T H 3l
BA7.

drop_whitespace

(BRIN: True) RN EM, B—THLARENZEAFN (EERRZG. #tEZn) awmE
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Fto (HREIETF M2 I F AR R RO AE TR AP A S E T R E T2
ARSI T — AT, WA TR 2 57

initial_indent
BRI ) R Ras 209 B st T th AR AT A . HRESPIT S 17K
. BT,

subsequent_indent
(default: " ") REGISINEN 1 A S0 TH W NIRRT H . HREXP0OTA
AT AT M TR R .

fix sentence_endings
(BRA: False) MR NI(H, Textwrapper Ro2ilfs il a) 145 RIFH PR F) TIALE & DATE 5P
A ZEAERE o3 B o N T 5 S A SCA R B HE R TR E XA . (Hg, M) TR R A 5
S R FAIR R AVNGFIITAE L E 2 i, TR
B, REA ARG RN R — R B TRV A DA SCAR YD

’ [...] Dr. Frankenstein's monster [...]

FIPAR SCA A 5 Spot.”

’[...] See Spot. See Spot run [...]

fix_sentence_endings BRI HERE.

HI TR PRI AR T string . lowercase R “/NFGFEE, DARAELEN] RGN
PN ZS MR B AL T IR — AT ) 1, R R T 30 SO

break_long words
(BRiN: True) QN5 EAE, WK BEAE st width [ B3R5 884 FF AR IEAT 1 K B S & 48
wwidthe WM, BKPEEASYIF, HMELEF T RKET RS #EEviath, GEK
FRIAPRER BN —4T, DA i den EDL. )

break_on_hyphens
(BRIA: True) MARSNEAE, RAARTEIETER B & A =5 AT RIS AR 0 IE A 2 J5 B 3t T .
MR BAE, WA 2 AR 2N GG R T O B, AR RARE S i 22 1 B T
HIR WAR AR break _long words WM. ZHIRARIEIANT B2 favr i 1l A
T A .

max_lines
(®RIN: None) WA None, W H N 2R 2 6155 max_lines 17, FA# placeholder i ERAE
N ARRE .

3.4 B RE.

placeholder
BRI L. 1) SCASRAE i SO BRI 1 AR SO R R
3.4 F e

TextWrapper ibfRML T —SAFITIR, RETHRIUZHHFEHEREC

wrap (fext)
X text (FH) T ) SAR B 1 DB TIABEAATK BER 2 o i n AR . AT E1 AT
TR A Textwrapper SEBISLEIEPE. R0 HATHBRRSE, FTREANTRATA .
A B ST AR, R 2551 5%

£ill (text)
X text W BB BV B B0 TR IR S B A T BT I BRI A R
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6.5 unicodedata --- Unicode ¥iEEE

BEA LA T %] Unicode Character Database (UCD) (151, HoHiE T i Unicode FAFH) 74T @M. b
Wt e A B R 4% B UCD JicAs 13.0.0,
W%%ﬁ%@% 5 Unicode FRuEF{F: #44 “Unicode “FAHEE " s ire LEAHIR A FRFIATS . BE L TAT
CEE
unicodedata.lookup (name)
J’ﬁﬁ%ﬁﬁ&??@o TR AR BN A 45 E AR FAT, R B ) 4 . PRI R E, WKeyError
Bk
1E 3.3 UG I AR 5144 " Fidn 44 5507 1 SR

unicodedata.name (chr[, default] )
R BB 25 “FA4F chr WA FRAVE N 458 . QAR E LA TR, WaR M defaulr , WNREA 4 H,
MvalueError #5|% .

unicodedata.decimal (chr[, default] )
R[] S FEZE FAF chr (- BERMELVE B QR 7 SOGXHERIE, WHR B default , Q2R H 45
H, WvalueError 5| %k .

unicodedata.digit (chr[, default] )
IR 3 BCEEFAF chr WU EAE B A AR & SRR, WIHR [ default | R 45
WvalueError #%5|% .

unicodedata.numeric (chr[, defdult] )
R BELE AT chr WOBUEAE 77 . AnsRys A e SGXAERIME, MR ] default , QIAREH A H
MvalueError #5|% .

unicodedata.category (chr)
RSB FAF chr BRI FAFER .
unicodedata.bidirectional (chr)
R ECLEFAF chr WIXUA VN FAFER . QURACE SCHRAE, AR [a] A4 R
unicodedata.combining (chr)
R FBCAEFAT chr IRIEALE A REEL . WERIECA & LA, kM o .
unicodedata.east_asian_width (chr)
WRIE P RCAR AT chr BRS8N AT ER
unicodedata.mirrored (chr)
R BV FLLRFAF chr WS RBRIE MR AR AFAE R SCAR R B <8 F4F, LRI 1,
A 0 .

unicodedata.decomposition (chr)
R HELETAT chr AT ARV E R A s o AR s SO, IR o] 25 FAF e

unicodedata.normalize (form, unistr)
i [B] Unicode 458 unistr (R IE#TER form o form WG RUE N NFC . '"NFKC ., 'NFD’ fi’NFKD’ ,

Unicode #5135 - FI ¥ 55 f I 325 PE S5 300 8 S LT Unicode “F 49 Hf 1 45 M RLTE AL TE . 7
Unicode Ht, 1] PAPASS Fi Ol 2 Z2AF4F - AN, “£4F U+00CT7 (4745 CEDILLA [#) LATIN CAPITAL
LETTER C ) 7] PAZE 7% 7% U+0043 (LATIN CAPITAL LETTER C ) U+0327 (COMBINING
CEDILLA ),

XTHAFRE, AWAIERER: EMEX CHIEMERXD . EHEXD (NFD) ARG
ﬁtﬁ, g#%???@%ﬁ%ﬁﬁﬁ#%fm IEMIER C (NFC) BB MR, MRIGFRRHGTIH
S

! https://www.unicode.org/Public/13.0.0/ucd/NameAliases. txt
2 https://www.unicode.org/Public/13.0.0/ucd/NamedSequences. txt

6.5. unicodedata --- Unicode ¥iBEE 137


https://www.unicode.org/Public/13.0.0/ucd
https://www.unicode.org/reports/tr44/
https://www.unicode.org/Public/13.0.0/ucd/NameAliases.txt
https://www.unicode.org/Public/13.0.0/ucd/NamedSequences.txt

The Python Library Reference, k&% 3.9.20

b TRX B MIEZ A, A PR T A SR AL EA . 7 Unicode Hr, SCHREILLEELT,
XA A 5 G % —. i, U+2160 (ROMAN NUMERAL ONE) 5 U+0049 (LATIN
CAPITAL LETTERI) g4 Af[H]. {H/&, Unicode SCHFE HIA T (Bl gb2312) (seZ .

IEALEC KD (NFKD) CRf 57 e o0 i, BRI H S840 08 e B 7 e 1745 IEALTE 3 KC
(NFKC) e Aea i, RIaeMitdls.

RIEE A unicode “FAFHRBERIE LI BB B KA F, W —DNEAHEGFRM N —NEA .,
N EATA] RETCIEAA S .

unicodedata.is_normalized (form, unistr)
W Unicode 455 unistr B4 HIEFIER form. form {7 %E }’NFC’, "NFKC’, 'NFD’ fI’'NFKD’,
3.8 Bl Hife.

AN, ZBHERRR T AR &

unicodedata.unidata_version

BEAFEBR 81 1) Unicode %t (14 i A< -

unicodedata.ued_3_2_0
g R RAG MR AR5, BT 55 2R E AR ) Unicode %413 /% (40 IDNA )
R RS, WA Unicode (#s FERRAS 3.2

N

>>> import unicodedata

>>> unicodedata.lookup ('LEFT CURLY BRACKET'")
e

>>> unicodedata.name('/")

'SOLIDUS'

>>> unicodedata.decimal ('9")

9

>>> unicodedata.decimal('a"')

Traceback (most recent call last):

File "<stdin>", line 1, in <module>
ValueError: not a decimal
>>> unicodedata.category ('A") # 'L'etter, 'u'ppercase
lLul
>>> unicodedata.bidirectional ('\u0660') # 'A'rabic, 'N'umber
IANI

6.6 stringprep --- HSMFFHRINEZ

PACHS: Lib/stringprep.py

TERMRAR R LRy (BIanENL4 ), B HFEICBOX SRR (F%) . XA LA B AT T ik
%E}%H%gfﬁﬂﬂﬁiéﬁﬂﬁh BIAIE AR E X 7 R/NE 4 o A7 I a] BETR ZERR H AR VFAOAR O “RIHTED”
FAFLL -

RFC 3454 5 SCTAENFR MM Unicode FAFHIRY “Piag” A, 1R FAFERIELLRmZ AT, ENak
SN AR T, 2 RN RARERMAREE. % RFC & T —RIIFME, BN ANAS
NPT R BC B E SO Y RA% , stringprep (o AR A HCAth A B 20 th 2 e B8 1% AL Bt o o
stringprep BCEH— I T2 nameprep, BRI TH LIRS .

Witk st ringprep MUATF T K H RFC 3454 (k5. M TiX SR FAR R 3R 7 sl 5] 45 & Ak
PER, ZARHRAE P Unicode “FAFEHRIE . A G B EAI 2 ] mkstringprep.py T.HA
B

PR, 53 b 2% DA PR R T AE SR S5 M TR X A FF. #F REC g Wifp 4% B 5 Mt. X T4,
stringprep LT “UFAERREL, BIANSRIE S REAN B LR BE N True WKL XFTFIL, ©
PRAL T LSRR B ARG R ] T S BRAGEL.  DATR A A BT ] BRI 51 2
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stringprep.in_table_al (code)
5 code 275 T tableA.1 (Unicode 3.2 H [ A4 BB A0) o

stringprep.in_table_bl (code)
Wi code S 7B T tableB.1 GEHSWU M ().

stringprep.map_table_b2 (code)

1R[] code {4 tableB.2 (& NFKC i H i K/ NS i) Frmi S a9 (e

stringprep.map_table_b3 (code)
& [5] code fCHE tableB.3 (CRfFAF IE ALY R/ ING Hr BRI BT it {eL.

stringprep.in_table_cl1 (code)
T 5E code 275 )& T tableC.1.1 (ASCII 25 9 F4F)

stringprep.in_table_cl2 (code)
1€ code 275 & T tableC.1.2 (JF ASCI 25 HF4) o

stringprep.in_table_cll_ cl12 (code)
W58 code 27 BT tableC.1 (25 1F4%, C.1.1 f1 C.1.2 [3t4E).

stringprep.in_table_c21 (code)
7€ code 275 )& T tableC.2.1 (ASCH = #HF4P) .

stringprep.in_table_c22 (code)
%€ code 275 )@ T tableC.2.2 (3 ASCH F=EHF4F)

stringprep.in_table_c21_ c22 (code)
45 code 275 @ T tableC.2 (5 HlF4F, C2.1 f1 C.2.2 fFf4E).

stringprep.in_table_c3 (code)
52 code 7245 J& T tableC.3 (FAH ).

stringprep.in_table_c4 (code)
i€ code B35 @ T tableC.4 (AEZLFMEHL)

stringprep.in_table_c5 (code)
5 code 275 @ T tableC.5 CGHFLHD).

stringprep.in_table_c6 (code)
i€ code 7215 J& T tableC.6 (ANidi T4l U A

stringprep.in_table_c7 (code)
32 code ;25 J&T tableC.7 (NG THIEHRR).

stringprep.in_table_c8 (code)
i€ code 215 & T tableC.8 (28 /R @R 7D

stringprep.in_table_c9 (code)
i3 code J275 & T tableC.9 (FRiCFAF).

stringprep.in_table_d1 (code)
i5E code 275 J@T tableD.1 (ifi G AL JEPE"R” B°AL” HFFF).

stringprep.in_table_d2 (code)
TfisE code 25 )@ T tableD.2 (i A AL &ML B F4F)

6.6. stringprep - EYSPFHBRHE

139



The Python Library Reference, k&% 3.9.20

6.7 readline --- GNU readline &0

readline BEHUE LT V2 J7 M Python MR 5E UMY E AT S SCRFY R, ST IRmT DA B 3223
M, B0 SCRHE S AR R T 52 Python SRR rlcompleter BRI . AT IBERIEATH B A
2x [F] I} 52 W RE B A S8 AR /R AT LA SN B S nput () BRI R AT

Readline keybindings may be configured via an initialization file, typically . inputrc in your home directory. See

Readline Init File in the GNU Readline manual for information about the format and allowable constructs of that file,
and the capabilities of the Readline library in general.

Wit K21 Readline J%E API nJ B 1ibedit FER LI A s2 GNU readline, fF macOS | readline
R S AETZA TSI T A 2 R T

libedit FF H M BC & CF 5 GNU readline AN [A]. 40 S AR B4 A2 7 380 BC & A5 5B AR W ATE
readline. doc__ H# I Sc A libedit” 3K [X 4 GNU readline F1 libedit,

WARARIRAE macOS LAl i editline/1ibedit readline #54Ul, WAL FRA 3 H & I RI 46 AL SCIE 24 KA
.editrc. BN, ~/.editrc HEYLAFNARTITIE vi #5540 5E LA S TAB fh4x:

python:bind -v
python:bind "I rl_complete

6.7.1 #E{L3#
T BRSSO P A

readline.parse_and_bind (string)

PATIE string ZEUP LRI IREA T, SR BT IRZE ) r1_parse_and_bind ()

readline.read_init_file( [ﬁlename] )

AT —A> readline F) 85 L SCIF. BRINSCHER S fie 3 B (11 A9 SCPF 44 MR K302 TR 2 R )

rl read_init_file ().,

6.7.2 ITTEHEKX
TAIRE A TS X BB

readline.get_line_buffer ()

R AT KA BT A A ORJZEHHY r1_line_buffer),

readline.insert_text (string)
FESCAABEAAT G X A B AR OB ZR ST HRE AR r1_insert_text (), [H&ZM
HORTI{E .

readline.redisplay ()

R it 0 SR DA SR T b DX 2 BT N 2 BRI IRZ Y r1_redisplay () o
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6.7.3 HEIH
N R E AL S SO B

readline.read_history file ( [ﬁlename] )
A —A> readline [y 52301, FHARFHG BT 5% BOASUE4 R ~/ .history. HERESTHA
JREEFH read_history ().

readline.write_history file( [ﬁlename] )
KD S8R AR AT readline [y S23CHF, BRATMTBA SO0 BOASCHEA N ~/ history. MRS
FHEEERK write_history () .

readline.append_history_file (nelements[, ﬁlename] )
K5 I3 S SN KW 5 5 nelements ST E Py sk S0 BAASCHE44°0 ~/ .history. SCHFAAEAFAE.
IR 2T IS)Z P Y append_history () . MERE{Y Y Python Zwif i A SCHF I BRI R
WA A R AFAE

3.5 HRTge.

readline.get_history_length(()
readline.set_history_length (length)

TR 0] R AR AR B g s SO RIATEL. write history file () B it )2 i
history_truncate_file () PASEHIZERBIUL S 3CHF. S RERE AR P sL TR R/

6.7.4 H5FIFK
PAR R SAE 2 R D7 S 51 3 b B

readline.clear_history ()
THBRMEIDT L. RS IRZPER clear_history () . It Python BZ{V 24 Python Fgik Uiy
A SRR I RE I FEHRAS I A AP AE

readline.get_current_history_length ()
R [T S B R 2 W (WEREOAR R T get_history length (), JG#&2IRIEHE AT H
SR ERRATEL )

readline.get_history_item (index)

R ] Fp 50k index BT S 45 H B M BTN A . £ HIP 9 M—JIF1h. Mok Eoa 8 R 2 & T i)
history_get ().

readline.remove_history_item (pos)

NG e e B =D V= i T U A = A = VA W A e P A S 1 D EID = e )

remove_history (),

readline.replace_history_ item (pos, line)
Frdg E ML E LRI BB BN line. Z5HOLEMNFIT IR UL ek E0 2 U0 1R 2 R H )

replace_history_entry ().

readline.add_history (line)

K line PINB Py s e X, A4 TR Blri AR —47. IS TAMIREE PR add_history ().
readline.set_auto_history (enabled)

Jet FHBCEE 2438 4 readline SEHU AR H ZHH add_history () . enabled Z4N. l— A /R1H.,

LHChEMREA B, LHECARMERESEH B

3.6 FriR e

CPython implementation detail: Auto history is enabled by default, and changes to this do not persist across
multiple sessions.
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6.7.5 BzhEF

readline.set_startup_hook ( [function] )
WHEBRIRIRZ N r1_startup_hook [FIYFT & &R EE. WRIGE T function, ©X54%H
VERTIE TR A MRS ECH None, ATAM 204 B R ECRF DR R . B0 T BREICRTAE readline 47 E])
S MR E B Z RN SR .

readline.set_pre_input_hook ( [function] )
WEBRICZER r1_pre_input_hook [ FT A& EJH M B REL. WIRIEE T funcion, ©H
B AVERTR T R4 AR REECH None, AT LM R ECRF DR [ . 4 T BRBCRFAE T EN S —
MMERERZ G, readline FFAGTEEIGH A FAFZ BT SECOAT . HeRE{L Y Python Jid
A SRR FE R AS I A AT

6.7.6 Completion

PATR BRSSO« 4z pR BN SE A ¢ o ICE H ] Tab SREUEFTHRAE, RERSHR/RIT B ShAh & IEAE M
ARG, BRIAE DL T, Readline ¥ N rlcompleter xba X H AR Python ARIHAF. 4N
Rreadline BB A A E LAHMAERRBORMIN , WIFGZEBCE AR B9 73 AT -
readline.set_completer ( [function] )
BEBAERANE KT WERARE 1 function, "EXFRUNIERIAN 2 RALG WIRAE N None, 4T
B LR AN R B PR I . Ah R B PN function (text, state), Hrtstate
0,1, 2, vy HEHRPI—NEFRFEE. BB 24R BT —APA text TFRHOBRZERM 22 N -

C 2 YR B BRI AR B 45 IS 2 r1_completion_matches () WY entry_func [l & H0R
KR . text FHERETIREED r1_attempted_completion_function [H]JE & EEE
—MEZ.

readline.get_completer ()
IR R H, AR B BCE AN K EUUIR [9] None.

readline.get_completion_type ()
ARPUETE A2, RS IRZE ) r1_completion_type A& AN — N HEHUR
ml

readline.get_begidx ()

readline.get_endidx ()
ROWCAN & WO I M R & Ry S. X gy S ot 2 A K E E b
rl_attempted_completion_function [HJEREN start F end S5 .

readline.set_completer_delims (string)

readline.get_completer_ delims ()
BCE BRI 1 B 2 B AT . A RTS8 T B A I SRR A IR AN AR AL (RhAxdek)
XLE RS EREEM r1_completer_word_break_characters 48 &,

readline.set_completion_display matches_hook ( [function] )
WOE R R A& R KB R E T function, BB AE B R AN A BN K BG R
B W& B R None, ALAM 44 %% 1 b 42 S 7 bR BIOCRE B A% . U bR B & 1R S IR IS 2 R Y
rl_completion_display_matches_hook AR . #h4 BN R ESAER IR FEE/RNVLE
Wil PA function (substitution, [matches], longest_match_length) WIEBE .
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6.7.7 =Bl

PAR /B 7R 7 W] i i readline BHLAY P SRR B A BREOR A shMEBARA A P EH R N4 R
-pzjzjt?;onfhistory 7 S SO DA AR N 24 7 A2 .4 1 1R AT PR PYTHONS TARTUP {4
EESIELNE

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)

BEACH SRR &7 Python 5247 T X HARSI A 34T (2 W Readline T 7).
PATR /R BISEEL T AR F A, AR ad RS by sy 2Ok SCR I A i A 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)

PR RGP & T code. InteractiveConsole DA S ARTENRE

import atexit
import code
import os
import readline

class HistoryConsole (code.InteractiveConsole):

def _ init_ (self, locals=None, filename="<console>",
histfile=os.path.expanduser ("~/.console-history")):
code.InteractiveConsole._ init_ (self, locals, filename)

self.init_history(histfile)

def init_history(self, histfile):
readline.parse_and_bind("tab: complete™)
if hasattr(readline, "read history_file"):
try:
readline.read_history_file(histfile)
except FileNotFoundError:
pass
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(£ L£50)

atexit.register(self.save_history, histfile)

def save_history(self, histfile):
readline.set_history_length(1000)
readline.write_history_file(histfile)

6.8 rlcompleter --- GNU readline g% & ¥

PACHES: Lib/rlcompleter.py

rlcompeleter HILAMEA A Python ARl fFFl XK € L T — Ml T readline BHRAIFMEREL

YA HAE R P Y readl ine S Unix 585 A, —A> Completer SLAPRHE HBNEIEI HE
H) complete () VMR E Nreadline HAMERSE.

Pl

>>> import rlcompleter

>>> import readline

>>> readline.parse_and_bind("tab: complete™)
>>> readline. <TAB PRESSED>

readline._doc_ readline.get_line_buffer( readline.read_ init_file(
readline._ file_ readline.insert_text ( readline.set_completer (
readline._ _name_ readline.parse_and bind(

>>> readline.

rlcompleter Wit E kT #i ] Python 1) &2 HARA M1, F2IE Python 2 it —s YEWZEFT, XM
B2 B e A L E (B WLReadline T 7).

TEW A readline PG, IWALELE LK) Completer FXAR AT DA H & XATH.

6.8.1 Completer 35k
Completer Xf 5 HA AR Ik

Completer.complete (fext, state)
N text 3% B 56 state TAPMES o

WRFEE W text MIEFAEFRF (L), BERARIE S E__main
Freyword ft) FrE LW ZAFRIEFTENE .

WA A ARPITR R, B R B B 55— R = AL s (pR%L
ANEWORAE, BB AERN __getattr_ () WIEMH), HEiddir () RECRICERI&TR DY 76
N ek ACRAEIA R 5 | K AT A S B Bl gk . S ERAL BEIF3R M None.

,builtins FIMRH BT (EX
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CHAPTER /

— IR HEAR 55

B VAT BE SV = BN b4 € OB 9 S | R S e 1 € R DN L (B V=2 e
PEREAN 25 SR AR, RHERT R E A 2.

Tﬁ%ﬁﬂ@j&%ﬂi%ﬁﬂﬁ% W AT DA A ASCIL e i) —dE gt (Bl re ) SFA — bl Eds (61
WMdifflib ),

AN, 20 Python [N E bR BRI AL SO — 2t | 525 2 A --- bytes, bytearray, memoryview

7.1 struct - BFBRFEHITEE Z & HIEHE

PACHS:  Lib/struct.py

PR AT DASAAT Python fEIA Python bytes XFGRFIRM C Gl 2 18] et . X T VAR AAL AT fif e
SR I AN O 28 3 e 25 LA PSR Y — b St . S X A B AR C S5 SR BORS TR RA DA
L5 Python {ELAPRL A1 FE 46t .

A BOARFOLT, FTE45E C 4SRRI IBOE P AT AP M C JIULRER IERRIXT T 2K
U, XSRS PN TE . PR MR T A H 12 (A T R MR 51T RE S AR C S5H47E
WAF PRI R SE 42— BAC B G S A RS el s BN IR e 7Y, I standard A/
XFFFMAR native K/MHIRGSE: RS ILF P, Ko Aaxd 777 Ko

st ruce REL (PAKStruct ITE) Besz—A> buffer Z%81. X Ri4517 5L T bufferobjects I ik
HEs RS RS . HTHHW SR KA Abytes flbytearray, (AFZ HMW P A
FATRLM R B SCE TR o il BRI ENT LT FINADby tes X442 il B nl g S B sl 3 7
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711 BHANEE

WASTHE SCT R4 S AR 4

exception struct.error
SAEZ TG E TGRSR HSHO— R S B TR

struct.pack (format, vi, v2,...)
R El—A> bytes XI5, H b SRS UFAFER format FTRE v, v2, ... SEELAT G THF
£ T SR 1 58 4= DL .

struct .pack_into (format, buffer, offset, vi, v2, ...)
WRAEFE R FAFER formar 760 vi1, v2, .. AR FATER G AT G ZIX buffer M\ offser FF I
(. TR offset RLTFHISEL

struct .unpack (format, buffer)
WA X TFAFER format NP IX buffer 0, (& H pack (format, ...) §Tf). ZRH—
/;fuéﬂ, B R E— 4 H . Znp KT R/ L RS T ZR I RN, fWicalesize ()
FiR o

struct .unpack_£from (format, /, buffer, offset=0)
X} buffer ML E: offset FFUGHRIEAS X FEAFH formar FATIRA . G5 —Aocd, B s —
NEH . G REFATRINNALE offser TR R /D N calesize () BB T ERI /.

struct.iter_unpack (format, buffer)
MRS SR 6 format DA (0T SN B0l X buffer R4 JLBR SR [ — -k 1038, &0 M 20l
?iﬁﬂl*ﬁ (CIPNAN RN E e NI R s gl s VA 3L R (U S S e N NIV 3 G R 1 S MR SO NN
Ncalcsize () FIm.

FRUCE AR A AR S A A BT R el
3.4 B fE.

struct.calesize (format)
ﬁ@%i)‘%ﬁ?ﬁ% format FIXT R BLERIFI RN (JRED pack (format, ...) A ERF 4y spxt4
RN

7.1.2 A FHER

RESFAT A2 RAEST A CL s 5 BT R R BIL . BT i 5 B T e/ B 2R 2 44 X
FAF TR AN, A BRI AR IR, K Fert R X

FHIGEF, XNFOMFHR

FRINTEOL T, C RIUDANL AR I AURS sUR 71 I3 227, AR b i e B 38 58 45 AT IR 0 57
(HRHh C gl A L)

o, MR, PR RS — A TR TR T, /N5 Ir

FH | FOnF K XFFA
@ A HIETY | $RR
= A P ifE o
< /N hifi e
> Ky P ifE 7
! M% (= Ki) | brifE i

WARE PR Rz —, WEER e .

AHLFAT T v] Be R Kl , BT EVLRSEMARTE . 40, Intel x86 Fl AMDG64 (x86-64) 2 /)N
1; Motorola 68000 FI PowerPC G5 2 Kt ; ARM F Intel Itanium HA T EIHEIRFE (AU#) . 7
i} sys.byteorder RIGEAMI RAE T TIT
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AHUR/ NS FF I R C ikt sizeof FaRXRMER . XEZX SR FITMIFHLEE
PRUEI MU TAE R FAF S B X555 5 2%
THERL @ A= ZIR RG] AR AL TN, (S BRI 507 SR AR ALY o
L AR 7T SR HAE IETE REC 1700 A E SCH RS -
B 207 XBEREE AT TUT (SR H) s W IEEPEOE 1< 8>
TR

(D) HEFEH TR A B B S . EHAR LB S g 25 n H AR .

Q) BRI I3 0/<, >, "=, and * BEA U HIEATIE ST

(3) i%?ﬁ@EI"J*%Xﬁ%@]ﬁéﬁfﬁ%’@ﬂﬂ@ﬁ%?*, T PR BUACHD I E 52 RO A g U o
Z 07

BXFH

R FAFRA AR 30 C Ml Python (B2 8] (4% HA E SRR A B 12 MY BB . AR/ 1)
e A H AR E R N AP RN EAT RN Wt sl r<r, > i = 22—
TERBI L. AN/, EFTEAER RN T B AR 15

X | C KA Python 2 &Y HAEXN | &iF
x S et TG

c char KEEN THSTE | ]

b signed char integer 1 (D), (2)
B unsigned char integer 1 2)
? _Bool bool 1 (D)
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)
L unsigned long integer 4 2)
q long long integer 8 2)
Q unsigned long long | integer 8 2)
n ssize_t integer 3)
N size_t integer 3)
e (6) float 2 @)
f float float 4 @
d double float 8 4)
s char[] FTER

p char(] TR

P void * integer 5)

TE 3.3 MCHE R ST ot AN REERAY SRR
AE 3.6 B TR T X Te M.
HRE:

(1) "2 FARRTNT C99 & i _Bool M. HAIRMAIAT, ML char BB, FEARHER
XF, BERAFIER.

(2) X AL TR D I T & — AR, AR IR BECR A __index_ () Tk, WI&AE
TR HVR IR SR e — A

e 3.2 R EC: 38 7R AR RN __index_ () JriARIFRES
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(3) "n' AN FARP SOS AU/ (EEAEASGE @' FHUFT4F) o X TARER/N, 4R
AT RAGE FHSE £ R A B2 A At B s X

@) XTF £, rdr M e Hefidd, FTEFRRIE AR IEEE 754 binary32, binary64 5 binary16 %X
OFAXT £, rar B e, TG ENMAE Rk,

(5) "B A EOOEANF IR (R HBAR I 01 FIUFTIE) . FIFFH 1=
VB LT LRS00/ BB AT . struct BEHUR 245 FURBEAAHIET, L 12 st
Rl f.

(6) IEEE 754 binary16 ” >J5 B~ 251 2 7E IEEE 754 i 19 2008 &3 P2l AW . BAa—4N s
B0, 5 NFRELAN 11 AKERELL (BN 10 A7) , AT PASE NG s REGERITE 6. 1e-05
6.5e+04 Z [T . B AR C giikay) 12 3k fE— G BWHLEE b, T PAE A unsigned
short WAT1EME, EASHH THI25E . 2R 4EE J R T half-precision floating-point format 7
RN -

e FERFZ T A A BECE TR BN, #&aUE 58 4an (195 5 "hhhh' 524

i SR Wl 1 A = oy ey A S (S =3 o @ = W e ¥ S N P S & o

X s MEESTE, TS BRITN EATRE, AR G A ISR BTG filn, 110s!
Fn— 10 FATHFE R, 1M '10c" Fom 10 DMFERF. WKL TR, WIERAMER 1. X T 8dE,
FATERSPOE YR M B E RS P AT A ER . MR, RTINS R RS AR e E
FIFT . VERERIRIEOL, '0s' FR—DEF4E (1 '0c' TR 0 NFERF) o

R MRS ("o, B, th, THY, A, T, L, 'L, g, oY) FTEME < B, AR x AR
*%ﬁ%ﬁ%(?@@Zﬁl‘mu){%%lﬁstruct .error,

TE 3.1 JROE R FEZ AIiCA Y, FRse Bk e THVE R I 25| K Deprecationwarning MR

HEstruct.error,

o HESUFAFI T “Pascal FRFE”, EVAFRELE I HECHE ) 85 K A 5 oh T2 KT R
B B — A AR 255 SIROIME. 2R R REEREI T 5. WIREE Apack () 1)
FRERALK BTN 1), WA count —1 MFA B . MR T count-1,
WS AR T count 5745, FHERA T unpack (), o' R FALIIHE count
AR, (BRI REER AGE 2 (0 B 255 450

X 2t U, SR True Biralse. {EITEIHER TS HRI GBI . WAALSFFHE bool
KIFTRM 0 3 1 RATH, (LIRS EAERR LB True.

Bi¥

TR PR OIEMEE S — & KL A AL T ME . R/NHIR 55 755K

FTALMRAL =R Bt s B

>>> from struct import *

>>> pack('hhl', 1, 2, 3)
b'"\x00\x01\x00\x02\x00\x00\x00\x03"

>>> unpack ('hhl', b'\x00\x01\x00\x02\x00\x00\x00\x03"')
(1, 2, 3)

>>> calcsize('hhl")

8

AR B0 7 BT R AT TR 207 B R SR e — S A ek v 44

>>> record = b'raymond \x32\x12\x08\x01\x08"
>>> name, serialnum, school, gradelevel = unpack('<10sHHb', record)

>>> from collections import namedtuple
>>> Student = namedtuple('Student', 'name serialnum school gradelevel')

(N gksr)
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(£ L£50)

>>> Student._make (unpack ('<10sHHb', record))
Student (name=b'raymond ', serialnum=4658, school=264, gradelevel=38)

RS AF I T RERS RN A 0, DAy R 57 BRI 5 R T R AN (7] 4

>>> pack('ci', b'*', 0x12131415)
b'*\x00\x00\x00\x12\x13\x14\x15"
>>> pack('ic', 0x12131415, b'*')
b'\x12\x13\x14\x15*"'

>>> calcsize('ci')

8

>>> calcsize('ic'")

5

PATA%3C " 11001 $REAER A PIMEIETYY, BUE long JEAUHE 4 AL FExt 5

>>> pack ('11h01', 1, 2, 3)
b'\x00\x00\x00\x01\x00\x00\x00\x02\x00\x03\x00\x00"'

ALY ALK FF 5 AR A R VE A ARl R /NI 55 7 s A S50 A AT AT X 55
S

Biarray 0 — SEHIAEAE A B .

xdrlib [t FTEHIfRE XDR £

7.1.3 3%k

struct BHGAE LT AT RAL:

class struct.Struct (format)
AR [o] ST Struct R, ERMIEAE X TR format A5 MBI HIEE. — R PEHma]
Struct % G F T H 7 A HL A AR RO RS PR s e ruce BB R, PONIARRS U A ER R
TR

1M L4y st ruct FITHYZ IR B C AR U7 AT AT, IR DA%
TR LR O E M B sc ruct L6,

ELAiEAY Struct 3G SCRKF AT I A E P

pack (vi,v2,...)
EMTFpack () BEL, i TERFWKL. (len (result) HEETFsize, )

pack_into (buffer, offset, vi, v2, ...)
G Track_into () WAL, HHTCHmFME.

unpack (buffer)
EM T unpack () R AT EHFEMK. Zop RTINS RK/NBAE T size,

unpack_£from (buffer, offset=0)
S Tunpack_from () WAL, T EHMIFAAE. ZmtIXATFIRANAALE offset TR
MBEHsize,

iter_unpack (buffer)
ST iter_unpack () AL, MM T EHIFRIKE. G RER/NDATUN s i ze RIRERS .

3.4 B fE.

format

F AL 3 Struct X4 RS 274 H

71. struct - BFVBRMTHITBE ZHHIRE 149
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1 3.7 WOE i AP AR R R st r AT &by tes,
size

WM BT format MEFHR/AN (IRRllpack () Pk BRI F T RETRN) o

7.2 codecs - YmfEtL2REMFOMEREL

PCHS:  Lib/codecs.py

XAMEIHE LT FRiE Python Zifif it &y (i@ MMRISES ) MBI 52 U060 AT Python Hwfi it 8% i T2k
WU, AR A DT B A AR M DR AL BRI AR R R o K2 R 2 AR e B T S A 2 A X
AT SO R TR (PABCKF AT H S SOAS ), B it 7 — SERESOAR G A SCAR, AR
TR N AT ER I AR o E R SRR ] DATEAT SR AL (B A T S A MR, (R SRR A
BR A 0 S8 T S0 A 2 24 X, SRS S R byt e s 2 ARIEAS -

PRRHE ST VAR B AT A 24 A B 1 0 20 D R PR 6 114 B

codecs . encode (0bj, encoding="utf-8’, errors='strict’)

1A encoding TEMI T AS X obj BEAT AT o

FIPAZEE Errors DA E TR 20 AIRAC T 28 BOAMIAE R T 5 " strict ' FURGAD A RS
51k valueError (S HEFFE MM XTI, BlliunicodeEncodeError), W5 % i
RAR TR XS A B T 215 E .

codecs .decode (obj, encoding=utf-8’, errors='strict’)

1 H encoding TEM I AR RS X obj HEATRRY .

FIPAZEE Errors DASCE PR 2R AR A0 T 280 BRI IR AEFE 7 58 " strict ' FRORImAL AN 1T
gk valueError (8 EEEMBIDAA X1 125, HliNunicodeDecodeError), g5 |4 A
B TIRA KRR R DAL BRI T 25 R .

o i AR D g 74 5 RE A L T DA BB A AR

codecs . lookup (encoding)
1t Python i ff i i & h A e il 45 2., FFIRIE—A>CodecTnfo X5, Hig LWL,
B S e R EA D AR, WRARKE, WESEMEENERREIR. R
H|codecInfoXR, M5 % LookupError. M, CodecInfo RGIFHAFAGATH IR 25
EES

class codecs.CodecInfo (encode, decode, streamreader=None, streamwriter=None, incrementalen-
coder=None, incrementaldecoder=None, name=None)

BRI AR RS T T 9 EU 0 SRR RS A0 (5 . A 2SS MO A H!Z S

name
Gl 24 K

encode

decode

TEAR T 1) 24 LD AT AP AL R B Eﬂ‘w HA 5 Codec fjencode () Fldecode () Jy AR
O B 5 (B, Codec 42 19)., JLB BRI T YR Y TAET ORI

incrementalencoder

incrementaldecoder
W oE AR g oA AR A SRR T R A X R fﬂl%?) gy o Bkl B
HKIncrementalEncoder fllIncrementalDecoder FTE XD . a4 R £5 7T A
PRERIRAS.

streamwriter

streamreader
EEWNE L IRE A Er e S N ITE S S =<k @] /\%'J%MﬁEE%%Streamerter
Flst reamReader Fig LI« Fia g fiiids ol ABRFRIRAS
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?ﬂgfﬁ{hﬁ%ﬁéﬁﬁﬁﬁ%%ﬁéﬂﬁ%iﬁl‘lﬂ, ABHAR P T DA MR E, BN Lookup () SRINAT S AR
Ak

codecs .getencoder (encoding)

1A 1 T AT 25 ] LA 5 B
LEGRT AR FIRN5] % LookupError.

codecs .getdecoder (encoding)

BRI E I T 1) A PR 8 3R [ LR 35 R
TE A TR BN F5| & LookupError,

codecs.getincrementalencoder (encoding)

BRI E O T B A PR 8 3R ] e b o e G B T B
AEG 8 TCIE AR 2 s AR 8 A SR B U D 4R IR 5| & LookupError,

codecs.getincrementaldecoder (encoding)

PR 5 e T 04 2 AR e 3R 1] s A s 2l T B4
TEH RS TEAEAR B SO S A5 A SR R U &5 | & LookupError,

codecs.getreader (encoding)

B E A R BRI H St reamReade r Kok T B8
LGRS AR FIRP5] % LookupError.

codecs.getwriter (encoding)
EHL E IS B AR IR M St reamiriter JEB LT B,
LR TR BN & LookupError,
I E S R s 145 D e e e S 2 244 1) G AR e e P 2R B
codecs .register (search_function)
HEM— i A R R . B RRKEFUN S8, eV NG PR 1 9 i 04

PR, e P AR AR A N 2, HR A CodecTIntfo X5, TEHR MBI E
FrEsmARUE 0L, BN 4R [E] None,

T 3.9 BUEE: PRI S S PEHON TRIZ .

T SRR BN H AR AR, IXAERLENE I T Al RE SR, A B eI A R A
3

FEIRNER open () FIAHKIRAY 1 o B C g i SR SCUFRIHERE 5, (HARE 3R 4t T & ohir) T
FLRBOIZE, SRVPLERRAE R SO 6 38 2 Fh i g i it -
codecs . open (filename, mode="r’, encoding=None, errors=’strict’, buffering=-1)

{1 45 5E 1 mode ¥ T & 4 i SCFFF R [ — > St reamReaderiiriter WSEHl, EAEEHIH %4
/GRS . BN SRR o, FOR AU TIF L

MR TIRE S SRR DA HERIRIAT IR BRI S AR & B30T " \n' AR
mode ZAI A PAJe W B open () BT AL — b HIEEC "o SBASIEN.

encoding 1 7€ SCF BT EAE A B RS FRIFAT T 2 B D0 51 S BOM 7740 EP AR RS 0 2 A% 2K, 1 SC
5 TR 0 S A R S 2R U BB ke (1 114 2 AR D 5 -

W PAFE E errors e iE SR PR R BB ' strict ' FRAE B IS RS | & VvalueError,
buffering 155 L5 W E open () pRECHIIAIR . BRIAME -1 LR BRIA R Z il XK/

codecs .EncodedFile (file, data_encoding, file_encoding=None, errors='strict’)
Rl—A~St reamRecoder SLf, BHRHLT file ()7 GRS B AUAS . 2460 25 WA ¢ PRI i 4 SC
R TSI
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G AT SR LG 7E 1) data_encoding iR, SRS VAR file_encoding 17 LA E A
JEAA S . MG SCPFSRIRUR 7 1 B RF ARG file_encoding it HA LKL data_encoding AT
.

MR file_encoding K45 7€ , WIBKINH data_encoding .
FIPAFRSE errors Hesg SUERAL BT 58 BRME ' strict ' FORTEH IR HHR NG| K& va lueError,

codecs.iterencode (iterator, encoding, errors=strict’, **kwargs)
i 3 A R D A 2 ROk RS i iterator FTERAEAGET A . ICRREUE T generator . errors Z81 (DA
FATATHAL XS H50) SpiiL e gminas .

IR B BR dR i 23 52 s t v WRIEAX W SCAIA TS . BRI E A KR B E i i dmitdds, Bl
1l base64_codec,

codecs.iterdecode (iferator, encoding, errors='strict’, **kwargs)
ol 1 B S C AR 288 L B AR RIS ey irerator PITRALA S A o BLPRERE T generator . errors Z4 (DA
RATATHA XA S H0) 2piie e min ey .

DR B BRI 28 by te s MR IEATIRIY o TR E A S SOR B SCAR ) gt 2%, Bil8n rot_13,
fH/2& rot_13 A RAEAT FIBERURK) i cerencode () R

ARGGARAL T PAT R, 1S T EON B AT 5 i S

codecs .BOM

codecs .BOM_BE

codecs .BOM_LE

codecs .BOM_UTF8

codecs .BOM_UTF16

codecs .BOM_UTF16_BE

codecs.BOM_UTF16_LE

codecs.BOM_UTF32

codecs.BOM_UTF32_BE

codecs.BOM_UTF32_LE
XLEE RE ST 2R, RIS ga it A% 2 Unicode 745 )7 A5ic (BOM). ‘BATT#E UTE-16 Fil
UTF-32 dfsi i 4 FH AR WA T ) 25 6, HAE UTF-8 g A Unicode %544 . BOM_UTF16
2 BOM _UTF16_BE B{BOM UTF16_LE, BARERTEEHANFEIIFE, BOM £BOM _UTF16 [
W44, BOM_LE 4&£BOM _UTF16_LE {944, BOM_BE f&£BOM_UTF16_BE %44, HAth)F 5] N R
UTF-8 #1 UTF-32 g hd#&= 411 BOM,

7.2.1 SRRFEDRRE 3¢

codecs FEHLUE LT — RI BRI A SCE A 9 AR 40 St AT TAERYIE O, S ELto ] JHA 7 1 4 e
AL PR EE A o

BERR G AR TGS A0 E SO A4 O A I/ Python Hdwfidas . JORESHRIGAS . TOIRSHEA: . I
RIS Adr . WLEEAS IS AARE 5 2 5 TR D %/ AR e R SC BSOS SRS ARV
BERE S AR R R A ] ALk P B AT AR B 5% o

ERAME S X
N T RACHIBREAL A BRAC PR, 2 AR5 T AL 332 errors “F AT HR S BRI BN Rl A B R AL PH5 58

>>> 'German B, #'.encode(encoding='ascii', errors='backslashreplace')
b'German \\xdf, \\u266c’
>>> 'German B, #&'.encode(encoding='ascii', errors='xmlcharrefreplace')
b'German &#223;, &#9836;"'

PATR B DAL B AT DA T BInAT 1 Python 4706 25 25 Gl 2
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& a5

"strict' Bl % UnicodeError (M{HTH), XEBIANWTE.
JEstrict_errors () HEEH,

"ignore' Z AR DA B I FOR i — 20l R 4k S A 7 o
FEignore errors () HELH,

'replace’ HA—ERIR R . fEISE, M 2 (ASCI E4). TEMFRSET, ff

Fil @ (U+FFFD, % J71) REPLACEMENT CHARACTER).
fireplace_errors () FLH.

'backslashreplace' | HRBHLESUFSIREH. TEgminy, M0 \xhh \uxxxx

\Uxxxxxxxx [ Unicode i+ 7S #E il Fn B LEMRIERT, =N
\xhh FFET SRR B, fEbackslashreplace_errors ()
HRSEE

'surrogateescape’ TEFRIGI, B4k U+DC80 £ U+DCFF i il N I BN FACAY .

HAEG DRI ' surrogateescape ' FHRALEI MY, MACEERE
PRI R R 5. (1551 PEP 383 Tl . )

FIVEERAE B ARG IE ) (TS0 20 2 6 X RHIAN)

JE

'xmlcharrefreglla¥ML/HTML 07455 224, BifgN s#num; [ Unicode A& {1 H| 3%

KR, FExmlcharrefreplace_errors () L,

"namereplace| I \N{...} ¥IPFREH, AR5 H K A Unicode “7 47 Kdli 72 19

Name §1. fFnamereplace_errors () LM,

BEAh, DA B RAL T SR L 1T T 48 E B A a8

£

) A i

'surrogat afa&antf-16, utf-32, utf-16- | RVFEFCHIG{; (U+D800 - U+DFFF) AFE 4 1F 3 i3/ e Ji b

be, utf-16-le, utf-32-be, utf- | FIARERD . 75 W)X 2L fRAD g5 S8 s £ - v H B AR A B 02 40
32-le R R o

3.1 FhRIBE: 'surrogateescape' fl 'surrogatepass' FEIRMTH T E,

TE 3.4 IR 'surrogatepass' fEIRACIEZSIIAE W& T utf-16% 1 utf-32* 4R fRfges .
3.5 #HfiIhBE: "namereplace’ $ERANTE T E,

T 3.5 iU IL: 'backslashreplace' $5iRACFEESIAE V] 3& T AEAD FNAERD
FRVFBOELHE A AT DA LT 6 24 B B R AL BT SR e -

codecs.register_error (name, error_handler)

FEZ B name 27 NS RAC T PR B error_handler, X4 name #3158 NEE RS0, error_handler %
BT H8 78 BN SR 2 TS F AL B0 10 2 2B IR A T O S #R A

ST g E, SV error_handler 74 A—~UnicodeEncodeError S5, H &G 348
BROCEIE R . B HERE P 205 | A S s i, s e LR B —A e, Ho &
AT Gt i R 0 5, DRI Y R TR L B . B X R T AR st r Bibytes 2
B, QAR GO T, Rl AR A SR A By g ep X AR RT GCA AR, dR
TR X R X 2 AT IR AS o N R AR A G i e E S AE 38 8 O B4k b T S O B
AT A PR RIA R . QR g A B B R 5| & TndexError,

fle 5 f OB ¥ 0y o ¥ RO L, AWz A& T K HUnicodeDecodeError

B{UnicodeTranslateError G4 A PRAEFF, I HOR B 8515 AL BLRR 3 1 5 H X 52 R0 9 B 4%
N Fi H

ZHTEM SR BT 5 (BARFRHER AL BT 58) mlilad A4 R AT A4k -

codecs.lookup_error (name)

iR Bl Z HIAEA4 TR name 2 FYENHA A AL BT 56
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TEAL BT RICIRREINRF 5| K LookupError,
PATR AR A Ak L S th i i AR 2 e R O 2O -

codecs.strict_errors (exception)

ST 'strict! £HRACHE,
BEA Gt s RS B R R 5 | & UnicodeError.

codecs.ignore_errors (exception)

ST 'ignore' HEIRALHL.
BRSNS WL 5 B AR AR AR S AT 1T AS P 0 o

codecs.replace_errors (exception)

KT 'replace’ AL,

Bedfe 2 (ASCIL F4F) Rkl 55k % € (U+FFFD, ‘771 REPLACEMENT CHARACTER) %75
PR

codecs .backslashreplace_errors (exception)
ST 'backslashreplace' 45iRANTH,

B A BR S  BORLEE SO R . AEitBi, (SN \xhh \uxxxx \Uxxxxxxxx
(¥) Unicode {37+ BEMIZR R0 AEMRRDIE, AR AN \xhh 735 e ik i 2R Bl

TE 3.5 MR G 1T AR AR RS .

codecs.xmlcharrefreplace_errors (exception)

SCP 'xmlcharrefreplace' f5iRACHR ({NFRrext encoding 315 BBl PN B Jm i 4 ) o

AT GiG I AT SR o 24 1) XML/HTML BUEFAF51H, BIAECh s#num; ()16l 20
Unicode 513/ .

codecs.namereplace_errors (exception)

P 'namereplace’ FEURAMIR ({UFRrext encoding i A #AT) o

RO G B AT SR N \NA L L LY BUF S M IAE TS NI AR SE A2 2k B T Unicode
FAFEOE ) Name @1, B0, fEE/NEGSFE ' RS A F4FF 4] \N{LATIN SMALL
LETTER SHARP S},

3.5 B RE.

TR B gm D FORRED
AR Codec HE L TIXEETIE, I SE LT TCbR AT 45 AT A 5 14 BR 304 11 -

Codec.encode (input, errors=’strict’)
Y input XoF G218 B — A TCAH G5, TERER BD) . BN, rext encoding £ i FIFRE W9 FAF 4 2
g0 (B cp1252 B 150-8859-1) R RFER LN FATHRX A .

errors ZHYGE SCT E Y SR BET S BROAH "strict' AT,

W EAR—ESTE Codec LRI RAERAS . W HAHBAFRSN St reamiir i ter fE R RIS AR
DA = S bt A T 4
Y2 RS AL FEZ K B B AT AE 15 0 T 20 [ g B S R R B 25 X 42

Codec .decode (input, errors='strict’)
fERS inpur X5 Ml—TC4H G 052, WEAER ). BN, rext encoding WIS HEAE 2 R e
H AT EE IR A 2R T B R A EARF R 4

Xt SO s M7 T B AT GRS 2%, input WA — NPT R R BRI T R el K 0
XTSRRI, G DX R AN I N AFR SO

errors ZHIUE SCT EI A RAEBETT 5. BRIAH "strict' AEHTE,

W EAR—EXTE Codec B P RAPIRTS . ATEHLIURAPIRAGHY St reamReade r AR i
DA 25 A A TS
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PRI AR T BB A PR RE B ATFAE UGS D0 T 3R 0] it X ST ) 25 0 42

1% B MmO FORERED

IncrementalEncoder flIncrementalDecoder 3R T B X g B A KA 0, X &y
N B Gt B/ F0 R AN s 30 L X TG IR A G B A T e 1 — U R, T A X 3 o g R AR D e
fllencode ()/decode () JrERZ R o 3 5 2 g 15 25/ MR 00 2% 2 78 7 325 VR S0 ) B 25 G B/ gt s ot
o

WHencode ()/decode () JikJara A A 24 T8 Br 38 JOIR S gn e/ MR 25 261 T 4 T /RS 1Y
A AN TEHEAE — R TR 3 1

IncrementalEncoder 35

IncrementalEncoder KR — AN AT 9. B LT AR, B Egmidasiio
I X3k 287 vA AE S Python Za i #5 F A A2 -
class codecs.IncrementalEncoder (errors=’strict’)

IncrementalEncoder SEBIHITERS .

FIr Ay 4 i o A e b TSR L AR T A8 e 11 o BT AT DA R S IO S B 240, (AU L
& X MIBHA 24 Python FifR iR TEATR I -
TncrementalEncoder A PAEIEHRAE errors T SHORSEIA R A R 2. AT H(ETE
BRI,
errors ZHCRPIRIE L — R &4 1 JEPE . 80 R IR AT ATE Tneremental Encoder X4
PR A= i 393 AR AN [ ) R A B SRS - R EA T D048 o
encode (object, final=False)
Gii i object (25 4 i1 #% B 24 HIR A A % [B) I 3R [l E 4 19 19 45 R XF R AR X 2
Xfencode () WA final LA FLE (BRIAIEAE) -

reset ()
Proi s HE AWIRIRES . MR 9 5% A .encode (object, final=True), FE&
B A— DB FAHREEATR, EE ARSI .
getstate ()
R SR 0 Y BPRAS, (AU — AR S M08 0 25 WIRAS . (HUBEcE
Eggiﬂsé 718 A DASE 3 it A1 AR PR ST R 4 R A AT BRI 1 B i B Ry BEBOR B4 — A
setstate (stare)

FEMBERAVIRS BN state. state AN getstate () PFrik ) — oAk,

IncrementalDecoder 35

IncrementalDecoder RHRXS—AN AT S . B LT AR, B8Rt
I X3k 877 VA AE S Python Zrfif il F 2 AH A2 -
class codecs.IncrementalDecoder (errors='strict’)

IncrementalDecoder L IF B #S

A R AR AL g R I A 222 11 . BT A E i A AR A S i 2 8, H AR B
SE S ZHA 29k Python Zi iR &I E MR PN -

IncrementalDecoder W PABATHE errors BT SHOR LA F R R B 2. v RIS
B4R A T2 &,

errors ZHCRFPIRIEL — MR 4 1) B M. Sl R MR A AT ATE Increment alDecoder W4
PR A= i 393 AR AN [ ) R A B SRS - ) R T D048 o
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decode (object, final=False)
fif i object (2 X i 15 25 B9 M BIR S AF ) H R B O Mm RN L. WRXZ
Xfdecode () WYL final DR A (BOAKHIRIE) « An2A final Sy AR ) ff 05 25%
WhATRT s AT 56 A RS I HA AR T T A e vh IX o AR ey (B4 By e i A 45
B#?)ﬁ?$f?ﬂ$%%‘) B AEAETCRAS I LT IRFERI GG A AL (X P RES | K —A>
5.

reset ()
PHRRD S FE M PIIEIRAS

getstate ()
IR 0] RS AR 4 BOIRES . XU —A T ICd, BT AL 0 R R R A ) R v
Ko B IRABUN—AREE, ATDAFORBIIRASE . (SEBN 2400 A% 0 2 fei W IRES
G ) QRGP RS B R 0 W2 ] AR RS 25 5 A B G v i AT HLDA 0 1t
RSB, DAEERE S8 A © 22 o 3% B A58 08 30 8RR e (5 JFL k% (] 380 s W ) RS I AS 77 AR AT AT
o (HUBEICH S =i B iR 2S5 B W] DA o e H AR B AR BT 45 R AP R 1 2 1 B
G i Ry REBOR e 4 h — BB )

setstate (state)

KRR IR BN state. state WMl et state () Fril [l i— MBI EIRES .

MRS FORRED

Streamiiriter flSt reamReader ZJEFEML T —20y7 F TAERE I, 9k FH Ok AR (0 Mo SE 0B 17 4 A A
K FAHR ., 125 encodings.ut£_8 IR G T MU E]X— 5.

StreamWriter 3§85t

streamiriter $J¢ Codec T, BN T AT, MRS ARHIBBATE LK E T IEIALE S
Python fRRSAE NI A

class codecs.StreamWriter (stream, errors=>strict’)
Streamiriter SLBIHIM S .

PrA NS Ad AR A i 45 1 o BT A B S s ) i r 28, B B E
SZHA 29 Python Hi i TS TEME2 i -

stream SR — T REE WEE AT A T 5 A S0 sk R0 i SO BT 4.
Streamiiriter W PAIEITFEML errors BT SHOR LA F I E IR IR T Z . 1HS SR A2
TR RN G RS A 0] SRR AR R AN PR T R
errors ZHEHIRAEL — R AW @M. B R IR (8t T ATE St reamivr i ter X420 4E 6y
I NFEAS [R] A Al R A HE SR s 2 TR) A T U 46
write (object)
Fromis G X R NAE S A E .
writelines (list)
B R FA R ER R B AER (TRl EHwrite () FEE) . BREKEEHER KK
M ERXTRAZ R FRUERTET B 7 di RS A SR vk
reset ()
TR SRR ZR i s g2 b X
WA FH I 59 B 24 B A T RS T O B, AR LB AN I ) T e 5 1 T
AR TORKEIRES
BT LiRM ¥k, Streamiriter iWMYREE B IE P HAL A E .
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StreamReader Y&

st reamReader $JE Codec 7, EREXTWTF ik, ST BERUHISATE L8y AR 5
Python RIAENFRAIEA

class codecs.StreamReader (stream, errors=>strict’)
StreamReader SLHIF TGRS,

A R A B A e 1. BT T A B iR ingis e st v 28, (HRATEX HEE
ISR 216 Python Zi bt e R B ] -

stream SR N —AFETHEE G AR TIT N T BEBOCAR s IR B i SO &R

StreamReader N] PAIEATHEML errors JEBEFSHOR LA R R R . S R4 R 452 7
E T FEN R R 2] SRR E R AL B R

errors ZHUGHRIE L — DRI B0 @M. @1 % B YR E ] PATE St reamReader XF 4 MY fiy
WA R R A 1R AL PSR M 22 R) 0B A T HT) 488

errors SR AVFRIMEGE AT register_error () ki .

read (size=-1, chars=-1, firstline=False)

FRRE A H R IR M SRR

chars Z B35 W S0 0] A RS JS B (7 B T B0 . read () 7 YRZEIN 22 0 [ATER H 1 SR B30 1 4
i, (HAUR AT AR, BT RER D TR B i B

size ZRICHR W EETEBO RIS ) EL A 5 1 sl R (7 A e R RICE (A AARAdls v DASE 24 M B Pt
WE . BIAME -1 FRR REZ B BOF MRS . IWE SR H 2B IE— UM T B R 3¢
o

firstline TEATAR I ANRAL G SAT S LR %, MG [0 55 — 4T /208 717

SO YRR A “SuaE” ORI RRAE TR g A e SORIES E /NI FRivF i
DU R REZ MBSO, AN, APRAE R EATAE nl e e A A R BRI, XA

readline (size=None, keepends=True)
ME AT EEE AT 1% [B] RS )5 AR R
TR E T size, WPRFHAER size ZEL BT read () Fik,
U keepends Sy AE, WIATEE SRAFREMGR [ A9FT H 2555

readlines (sizehint=None, keepends=True)

M AT A T HREHAE N — 75 Sk 1]
FTEARAT M gD st decode () J7ikoRSEBL, HF HANR keepends y FLE I 25 HA 35

TP FLH .
WIERZEE T sizehint, WIRFHAEN size ZHAE B LR read () Jik.
reset ()

T IR A ORI 20 A A e G v X
TN XA AT B AL T BT VAR F2 2 F AN T RERS AR B e TR
BT EIRRITE, St reamReader IMNARAER B R B A A 5 IE AR E -
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StreamReaderWriter Y{%:

StreamReaderiiriter ;ge— MR, SRR TAET B 5 AB i T2t .
HAAHHEIT R FZ T PAE ] Lookup () BREUFIR B LT Bk F vE 52451

class codecs.StreamReaderWriter (stream, Reader, Writer, errors='strict’)
B@#—~ St reamReaderiiriter S, stream W R—A AT S . Reader K1 Writer W4 N4y
BIHRHL T St reamReader flSt reamiriter B LT BREEE . B HE I 5 X LA AN
B A#m T SR 7 2Ok 52 .

StreamReaderriter SLPE X T St reamReader MlStreamriter FRHEGEHED . BIIAYEE T

R EH R R A HAl R E
StreamRecoder 315

St reamRecoder R —Fhamh i 2R 5 — Bl X0 T AL AN [] 2 FE PRSE A 1 DA I AR
HEH S IF A E AT AR Lookup () BRI 1) T BREOR M IS5

class codecs.StreamRecoder (stream, encode, decode, Reader, Writer, errors='strict’)
AL T A 301 St reamRecoder S2fl: encode 1 decode TAFT i sim—Xt AU 1] UL %k
YA read () Ml write (), ] Reader 1 Writer TAET )5 u—stream F 5 o

AR] DA A 2% G ok A T B S, QAN Latin-1 %4 UTF-8 DA M S ) 546
stream SR —ASSCHRINT S .

encode 1 decode ZH{ W ME Codec ¥: . Reader 1 Writer Wo/i R4y BHAL T St reamReader
Mstreamiwriter BEOAN R T HREEZE.

FER AL L 5 I A B AN B AR T R SCRAR [R5 2R 52
StreamRecoder SEfE X T St reamReader flStreamiriter EMHAGR . BN EK THRE T
JZ BT HAt ERE M .

7.2.2 %HiBIER, 5 Unicode

FRERTE R G N AE#% N U+0000--U+ 1 OFFFF G INAIRSA S . (5215 PEP 393 T il fy S PRI
o) — BB REALE CPU MPNAFLAIME T, 215 A /N I A0 == 5 i g A7 =St s — A
oM . a0 E ARG ARRD R R, AT AN EAT T INRRR R g A, 1T T S
TFERRRRN ARG . AFAEVFZ AN SCAR P S AL GRS s . B IBEEIRR A S A 4 2545 X,

I B B SCAS i i A 20 (FR R ' latin-1" B 'is0-8859-1") R AL 0--255 Wi oy 5= 45 {H 0x0-
-0xff, XEWRE M E U+00FF DA b B AL (0 5 4F 5f 6 5 T ¥ 5 T Ot g A A 2% AT R . X
B K 5] K UnicodeEncodeError, MG KM T H XA O 404 =5 B B A I
Xﬂﬂ):UnicodeEncodeError: 'latin-1' codec can't encode character '\ul234' in
position 3: ordinal not in range (256),

A 73— A i (B TR ) 20438 Unicode A5 (1A [l 1 4R B0 AKX 28
B LRI R 5 T 0x0--0x £, BAFDCRUMTELIA, H T ST I IS HI A encodings/
cpl252.py (XL EAE Windows 4. Hp&ff — U 256 AT FAFER
B, FEIARE AT BT

JIT A X 2 5 i A% 28 HLBEXT Unicode s LAY 1114112 ASRSALH) 256 At ramiis. —FaBIS (744>
Unicode A% {v; 4 17 BT BL 32 A ANl 2 RFREA A AT A R DU AN TR LR 74 o AETEPR RPN [ ) mT REE : DA
it P A R DA/ e A o 3K T P 2 i 2040 PR A UTF-32-BE Ml UTF-32-LE. 134 A Ht
ST DAZEGIBERE - WRARAE — & /N R LA B UTE-32-BE WA DA 2007 2 ) A1 AR s R0 5 7
UTF-32 5 T AN A A5 HES A B 6 B 2R . 245X S gl oA R a3 i CPU BS2EU
AT RS . AT RERSAS I UTF-16 B§ UTF-32 T FAI A K/ N7, 1T AGE H B i) BOM
" FATMFARIC) o XX T Unicode “F4F U+FEFF . B4 AT WA INE| 4> UTF-16 3% UTF-32 F45)F
Ik . AR FAT RIS OA (OxFFFE) 2 — A1l BT Unicode SCARH ) AREFESRF. R4 &
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P4~ UTF-16 B UTF-32 FWIFHNE N FEAE U+FEFE B, g e MR B 3 T Bl . AEr
B24% U+FEFF A S 44 Y ZERO WIDTH NO-BREAK SPACE: HISERE NIt HAS A SR B2
TR FEAF. BT AR R T T PR 7R . #E Unicode 4.0 i} U+FEFF /8 ZERO WIDTH
NO-BREAK SPACE E#{FH (M} U+2060 (WORD JOINER) i AT 4%). #X1M Unicode B f4:AT R Wh40
RN AL P U+FEFF W X AE BOM B8 H KM & B g F B Jar, AR 7 9 i i
FFAFER R R AR /A 2ERO WIDTH NO-BREAK SPACE B —MEMTFAF, FHEHAMFERT—F
AT

A PG BB X Ay Unicode “FAFdEA 745 : UTF-8. UTF-8 j&Fh 8 fifit, XEMRETE
UTF-8 5 P W /8. UTE-8 35 P8 g A7 35 th i 280 A (Re i fis) A
L. WREALE M FEPUAMER LB —BERIAE I —MEN 0 89 BRI A A1 . Unicode 45 4%
PARTE A T4 (b x HANANL, UPFE A — R4 XYY Unicode 4F)

e YmAg

U-00000000 ... U-0000007F | OXxXXXXXX

U-00000080 ... U-000007FF | 110xxxxx 10XXXXXX

U-00000800 ... U-0000FFFF | 1110xxxx 10xxxxxx 10XXXXXX
U-00010000 ... U-0010FFFF | 11110xxx 10xxxxxx 10xxxxxXx 10XXXXXX

Unicode "4 e AN F B — e fwe A DA — 0 A 2 x.o

T UTF-8 j2—Fh 8 i nfd4% X, Fit BOM @ ANER, I HE GmiSFAFEp H AL U+FEFF 245 (H]
fHBAENE—NFER) ERESPM- A2 ZERO WIDTH NO-BREAK SPACE.,

TEVEA SN E LT RS 1T B2 088 SCHb A 8 — N FEARF R AT TR Ah gt s =X . S A4 i g e
KRBT DARRGAT Z I REAL 5551 o SRTI 6 UTE-8 SR PiiX ALE AT BEY, K UTE-8 4555 A A
RV BT FHNEERIEEH o S THETH UTF-8 gt =R i n] S , Microsoft & B T—#h UTF-8 f
A (Python FRZ A "ut£-8-sig") & JH T I Notepad F£J¥: FE{TA1] Unicode 54 5 A X2
Hi, &5 A— UTF-8 4ii4f) BOM (B BEREXFE— 755 Oxef, 0xbb, 0xbf), WAL
AL B 2 A i B4 SO AN R AT BB DAIX B 23 (E T3k (Bl e i1 St h

LATIN SMALL LETTER I WITH DIAERESIS

RIGHT-POINTING DOUBLE ANGLE QUOTATION MARK
INVERTED QUESTION MARK

KT i50-8859-1 il Ak =kt ) , X IRTF TR AT PR IEM A ut £-8-sig Gt X%, i
PATELX HL BOM 1 FI A )& 3 Bl i e A= B2 1 P 90 I B 21 U, i 1 SR s B A I 2 i A = e
LS. FEHATIRID T utf-8-sig ZRARIDARRHE Oxe £, Oxbb, 0xbf VERL =ANFAEH A FEIEA RS
ut £-8-sig PPkt iX =AFAT, W EAER XL =AF A M BLR s . 78 UTE-8 haf R HEFEREH
BOM, & M. 24kt e A1 a8

7.2.3 RIS

Python {7 12 WEI 4SS, NS 2l C %, s Rl BiyR. PIF R
ARRHEFP G AR S0, R AL T — LU LI DA K i A 2l U T 5 . % R 51 A
FEPERICIEN . IR OUCR RN DR s HE AP RIS S WA R A R a4 Bk,
'utf-8' & 'utf_8' JRMEILAR AR .

CPython implementation detail: 5 28 UL 4 i % xC 0] AGE i) g g5 2 Er BRAL TR B2 A fig . X 281k
Pl %] T CPython £ B fE T —HA BRI 54 (K/NEAHIK) K utf-8, utf8, latin-1, latinl,
is0-8859-1, is08859-1, mbcs (Windows % J&), ascii, us-ascii, utf-16, utf16, utf-32, utf32, 355 F T X Ze &5
RIEFAFIRIE . X 2o g i 2 iy oAt 5124 1T e 2 S 302 i P T B .
1 3.6 WO R W BT us-ascii ITEAILEZS o
VE RS HHIA 0 77, SIS (IR % F5 EURO SIGN %) DRSS R 41D
A HAFAEZE ST . RN FROME S kUL, EHAAAEA T UM AR {A -

o HEANISO 8859 ghd4E
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« 34~ Microsoft Windows 2 fith 7T,

T H IR F A 8859 Fihhde, (HL PN B 5 R Hed

AT o
«+ 34 IBM EBCDIC #ifig 7t
o XA IBM PC it , 18H 22 ASCIH
AT GIE= EE
ascii 646, us-ascii YE
big5 big5-tw, csbig> kL
big5hkscs big5-hkscs, hkscs ke
cp037 IBM037, IBM039 Peify
cp273 273, IBM273, csIBM273 T
3.4 FiIEE.
cp424 EBCDIC-CP-HE, IBM424 ARG
cp437 437, IBM437 Tl
cp500 EBCDIC-CP-BE, EBCDIC-CP- | J4EK
CH, IBM500
cp720 [EERERE
cp737 Al
cp775 IBM775 BB S
cp850 850, IBM850 (R
cp852 852, IBM852 IEIERES
cp855 855, IBM855 PRANFNT T, FHRP Wi, B
s, R, JERYETIE
cp856 BT
cp857 857, IBM857 T HHIE
cp858 858, IBMS858 PHRK
cp860 860, IBM860 A A T
cp861 861, CP-IS, IBM861 VK S
cp862 862, IBM862 S
cp863 863, IBM863 JIESNE
cp864 IBM864 (TR e
cp865 865, IBM865 PIEEAR EGE
cp866 866, IBM866 g
cp869 869, CP-GR, IBM869 Al
cp874 S
cp875 A
cp932 932, ms932, mskanji, ms-kanji HiE
cp949 949, ms949, uhc i
cp950 950, ms950 ikt
cp1006 YR
cpl026 ibm1026 +HH
cpl125 1125, ibm1125, cp866u, ruscii N
3.4 HiIIBE.
cpl140 ibm1140 (R
cp1250 windows-1250 TR AR BR
cpl251 windows-1251 PRMANEE, EHRP i, SH
Wiie, MG, ZERYETE
cpl252 windows-1252 PHNK
cp1253 windows-1253 i M v
cpl254 windows-1254 +HHE
cp1255 windows-1255 A0k
cpl256 windows-1256 R
cpl257 windows-1257 W RS S
cpl1258 windows-1258 R
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R1-ZIW

YmAY kS EE
euc_jp eucjp, ujis, u-jis Hif
euc_jis_2004 jisx0213, eucjis2004 H &
euc_jisx0213 eucjisx0213 H i
euc_kr euckr, korean, ksc5601, ks_c- | Efi&
5601, ks_c-5601-1987, ksx1001,
ks x-1001
gb2312 chinese, c¢sis058gb231280, euc- | fajfAHi 3¢
cn, euccn, eucgb2312-cn, gb2312-
1980, gb2312-80, iso-ir-58
gbk 936, cp936, ms936 B—I1E
gb18030 2b18030-2000 G —IE
hz hzgb, hz-gb, hz-gb-2312 TR
is02022_jp ¢sis02022jp, is02022jp, is0-2022- | Hif
JP
is02022_jp_1 is02022jp-1, is0-2022-jp-1 H i

1502022_jp_2

1502022 jp-2, is0-2022-jp-2

Hifr, ®hif, ks, vakK,

A

i502022_jp_2004 | is02022jp-2004, is0-2022-jp- | H1E
2004
is02022_jp_3 i502022jp-3, is0-2022-jp-3 HiE
18502022 _jp_ext 1802022 jp-ext, is0-2022-jp-ext H1E
is02022_kr csis02022kr, is02022kr, is0-2022- | HiiE
kr
latin_1 i50-8859-1, is08859-1, 8859, | VHEK
cp819, latin, latinl, L1
1508859_2 150-8859-2, latin2, L2 FH D 4R I
i508859_3 i50-8859-3, latin3, L3 TS, SH A
i508859_4 is0-8859-4, latin4, L4 BB e
i508859_5 i50-8859-5, cyrillic PRIANE, FRE Wik, S
Wi, i, JERYEE
i508859_6 i50-8859-6, arabic R
1508859 _7 1s0-8859-7, greek, greek8 o s
is08859_8 is0-8859-8, hebrew FAKE
1s08859_9 180-8859-9, latin5, L5 +HHE
is08859_10 is0-8859-10, latin6, L6 JLGES
is08859_11 i50-8859-11, thai Ik
is08859_13 is0-8859-13, latin7, L7 B WEFE S
is08859_14 is0-8859-14, latin8, L8 IR RS
is08859_15 is0-8859-15, 1atin9, L9 PHNR
1508859_16 i50-8859-16, latin10, L10 REFRR
johab cpl1361, ms1361 i
Kkoi8_r Mg
koi8_t B
3.5 Bl E.
koi8_u [N
kz1048 kz_1048, strk1048_2002, rk1048 | M5F7 a1k
3.5 B GE.
mac_cyrillic maccyrillic LA IE, AR e, SH
Wi, M, FERYEE
mac_greek macgreek Al
mac_iceland maciceland VK15
mac_latin2 maclatin2, maccentraleurope, | HRAI 4R R
mac_centeuro
mac_roman macroman, macintosh PHNK

7.2. codecs - YRfEtSES M0 KK
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R1-ZIW

YmAg B ES
mac_turkish macturkish +HHiE
ptcpl54 csptepl54, pt154, cpl54, cyrillic- | MAF%Ta1E
asian
shift_jis csshiftjis, shiftjis, sjis, s_jis HiE
shift_jis_2004 shiftjis2004, sjis_2004, sjis2004 His
shift_jisx0213 shiftjisx0213, sjisx0213, | HiE
s_jisx0213
utf_32 U32, utf32 e
utf_32_be UTF-32BE e S
utf_32_le UTF-32LE e S
utf_16 U16, utf16 B
utf_16_be UTF-16BE e S
utf_16_le UTF-16LE e S
utf 7 U7, unicode-1-1-utf-7 MEIES
utf 8 U8, UTF, utf8, cp65001 IS
utf_8_sig TGS

TE 3.4 BUCEC: utf-16* A1 utf-32* Jgh 25K A PR g S L (U+D800--U+DFFF). utf-32* a4
ASFEAS 55 A BIRL (SLAF R Y B 35 41

TE 3.8 IRHE M cp65001 UAEE utf_8 I— 45144 .

7.2.4 Python £ EHIRIDIEX

A —LETE LG RS 72 Python LI, [ ILEAIHE Python Z SMNEEA TS o X 2024 il it it ¥4 L B 100 14
B AFE AR N R A (T BRSO G 2 2 IR A A i o LR S 58, (BN 2 B S T
BN SRR R RBAR M A SUR SCARGRTS ) o X T AR FRIm MRS . SRR & SR AR 7 1] o

X FYmtD

PA R Ymfii st it 7 st r Flbytes B4 bytes-like object 3| st r RS, ZEPLT Unicode LAY .
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4mh GIE

,g:.‘:
=
=

idna

% B RFC 3490, % iF &
Wlencodings.idna . U FF
errors='strict',

mbcs ansi, dbcs

Windows % J&: FR#E ANSI Y
7 (CP_ACP) XTH/EHGHE T4
fith

oem

Windows £ & : HiiE OEM 1%
1 (CP_OEMCP) X #:AE 45 ikA 7
il

3.6 B RE.

palmos

PalmOS 3.5 [ ZaiEtg =

punycode

SCF RFC 3492, KN HAIRES
YRS ES o

raw_unicode_escape

Latin-1 2 A5 % 2ty X H A g
f7PA \uXXXX Fl \UXXXXXXXX
HAT g . BA BT A 2 PA
ARAa) 5 X8 S, B4 F T Python
i) pickle F/pisl

undefined

PR B R 5 K i, A
XS PR ER A Ah . B RAL
BT REEW

unicode_escape

A H T PLASCID 4y fi5 1)
Python J§ 1 75 1 ) Unicode
HHENEN RSN, HE]5
AN Lo X Latin-1 JEACHS
AT . 1 VERE Python JEAX
TS br - BRINEF] UTE-8.

TE 3.8 IR ¥ 2k : “unicode_internal” Z fRIS#S L HEFL IS

~ bR

AR S fE e 24 it 7 — I 5640 bytes-like object F|bytes IS, B A bytes. decode () BT X

(Z ik R A st RBU R )

7.2. codecs - D28 E M0 KX E
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YmAg GBS 2B Ymioss/fRADER
base64_codec” | base64, B EVEB G 2247 MIME base64 (4558 & base64.
base_64 BAE—TRER "\n") encodebytes () /
T 3.4 WS 252 AT B bytes-like object {E28 | base64.
i A TGS A fE s decodebytes ()
bz2_codec bz2 i F bz2 B4R EREEL bz2.compress () /
bzZ2.
decompress ()
hex_codec hex PR N N RoR , AR | binascii.

I b2a_hex () /
binascii.
azb_hex ()

quopri_codec | quopri, quot- | RFEEVEEEE N MIME 475 | S W FT EIdE | quopri.encode ()
edprintable, H.
quoted_printable quotetabs=True /
quopri.decode ()
uu_codec uu {#i Fi] uuencode &4 VEEL uu.encode () /
uu.decode ()
zlib_codec zip, zlib i 1) gzip 4R ERVESR z1ib.compress () /
z1lib.
decompress ()

3.2 B RE: KA AR
TE 3.4 JOE R AL L 34 o
XFRR

PATF i fe it 7 SRt ser Bl st r (BRI . Bt . encode () By (GITk R by tes
RERHH) o

wE | Bla | A=
rot_13 | rot13 | &[] BEAER eIL IR L s 25 1

3.2 BN EE: R rot_13 UK,
TE 3.4 FRE M WA rot13 B4,

7.2.5 encodings.idna --- N HEFPRIER{LEZ

AR SE L T REC 3490 (3 AT 1) [E bR Ak 44) Al REC 3492 (Nameprep: F Tk 4% (IDN)
Stringprep fit. & X {F). B &1k punycode bt Hlst ringprep BHEAN FAYEY .

WARARFEELR [ RFC 5891 Fil RFC 5895 ) IDNA 2008 #71fE, i f fl 45 =5 idna ik,

X 48 RFC 4k [m] @ LT —MIEH 4 B 3R ASCIT E A7 iy thille — A>3 5 JF ASCIT 4% 1y 4 44
(4N www.Alliancefrancaise.nu) ¥ N2 ASCI [ 45 15 4% =X (i #k ACE, il 4 www .
xn--alliancefranaise-npb.nu). Fifi)5HIE44 1 ACE AT DA T B B T4 P islm s foi i
AMEREFARTR A, 140 DNS #&if], HTTP Host FEAESE . ISR e N T - Ty s 207G m] REREXT
JHFAT UL BT 24 75 W 1R Unicode $5( 44 bR 40 £ 11 IDNA, FH4E ACE Fr% i S 3045 1 - 22 il
W H4EHa 0] Unicode.,

Python PAZ FpJy X S FpixX Fhidfe: idna Jaffi #5404 T Unicode Fl ACE Z [H][)#54, FT7E section 3.1 of
RFC 3490 H15E LI A AR A AR IR e, BRI 7 B 9 MR 25640 ACE, S X
RET . DRAPR AT TR RS, B R BT ACE FR% %454 Unicode. M4, socket
IR ZE R HRF Unicode ML 45l ACE, PATER FHTERFE A 115 45 socket Bt Tl B ATHAR £4144

VT 5% £ %2, 'base64_codec' WIEZ(UALE ASCI [#) st r Sl Fi T-fiAD
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Bt Ah, V25 AN AE N RSB Bt nt tp. c1ient Flftplib #HEZ Unicode FH144
(FHhttp.client WAYE Host FEH B AL % IDNA 014, WREFERRIZTFENIE).

2 MR BRI AL I (B0 A FR A ), %) Unicode HREHA 2y EH SipldhAT: 22 i ] P fib e b
AL B R R E AR Unicode.

encodings. idna BHIESCH T nameprep AR, KRR SR THLA IATHE BMLTEAL BeAf:, PASEBLIE
Pl B KNG AR S PRI 45 . W2RA 75 20T LB nameprep pR%LC.

encodings.idna.nameprep (label)
IR[H] label 283t A FRALBRERAE I IRAS . X SEEL H B3 T A FAFE:, B AllowUnassigned HH
{H.

encodings.idna.ToASCII (label)
PEARE Rk ASCIT, $R0%E X L RFC 3490, UseSTD3ASCIIRules Tk MIR{E.

encodings.idna.ToUnicode (label)
FEARZE A5 Unicode, HLIZE SCIL RFC 3490,

7.2.6 encodings.mbcs --- Windows ANSI {81

PEAE s B ANSI AR5 7T (CP_ACP).,
Availability: {{ Windows H] i
TE 3.3 WU M SCRpE oS R b 2

TE 3.2 R 7E 3.2 BUZ 1T, errors AU AN BR MM ' replace T4, FHIH ' ignore!
PEFTIERD -

7.2.7 encodings.utf_8_ sig - i BOM ZE &89 UTF-8 4Rfitta2s

AR S T UTF-8 JmfRidasig— A2 R FEgmtd R4 UTE-8 £ 4015 BOM #sfin 3l UTF-8 gahth 5%k
Pk o XTTFAMREH B ILEANE RHIT—IR (Y RBAFETIN) o TEMFRD IRk i T S VR A
W%EIR Ey UTF-8 & 4545 BOM,
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CHAPTER 8

HiEZE

AREE AR BSER AL TR 2 L T 0B RAL, W IS a] L [ AR . HEBASY . BUBASY . DA
LM

Python 2 fiL—Bb Py BEIESEAY, $5l0E, dict. list. set. frozenset, PAMtuple, str x4
)2 HRAFM# Unicode “FAFHRIY, Mbytes Mbytearray ik ANAE H A B HIEHE R .

AREEAL 5 DA A SO -

8.1 datetime --- A HHAF00} 5] HY

PACHS:  Lib/datetime.py

datetime BB T AL BE H IR A

E;%%E 1;;!; I ) iz SR AR TR, S BRR SC3E d SE HT AeT REAS S O A L e A A i
TR

S

BYecalendar il H A R %L

Bt ime MR AY U5 AR

zoneinfo Bibe 3 IANA B XA R i 2R X,
dateutil {4 HATH S DRI SCHRFRY SR =07
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8.1.1 BINBMRFE ABIN R

HAIATIF AL Gl ARSI EATR S A & I KA R Rz A1 “fRjpa” mik,
FEOF AR N PSRN B P T R A5 S B A XA S ARG OL T, —A> BRI SOt REAH X

LR ZES G B 7 (02 B IR T) e RN B0 52 T SRR — AU g 2 [ i P )
] BRI 5 AT (5 SRS 22 17 R R TR SCHUAT S T HiAth date/time X G52 A2 F By AL AT . AN IE—AMR]

PRI R T ARG 2t FARUER ] (UTC) . 24 )3 2 A~ HoAth A DX ) e [ 56 2 e T AR R 1y, it
B— MR E B TR R K, S R R e 2 e T ARy —FE . RS g T R
A2 200 T RS P S

XHFESRIBENAS SN, datet ime fltime X5 HAA — AR IX(E BB tzinfo, BRI
Gt zinfo FRI—ANEH. X ezinfo XREHIRS UTC BRI ZEE. BIXAFRARE S
B AR E R .

datetime Bt Rt T — A HIKW tzinfo 2k, Bltimezone 2§, timezone ZKA]PAFERNEAG I T
UTC ()] g B ZE ) {7 B X, i UTC A B s L3517 EST Fil EDT B X% . SZHpI[a] i PRI RE B B T
BRI . AR B BN R BUA 2 T a8, @WKk EAME, BT UTC Z4MF%
H—ABeIE G A B AR .

812 &

The datet ime module exports the following constants:

datetime .MINYEAR
date B{#F datetime WEARGHIER/NEN . FHEMINYEAR & 1,

datetime .MAXYEAR
date B{datet ime %% AR KIVES . HEMAXYEAR 2 9999 ,

8.1.3 AT

class datetime.date
— AR R R H B, BB S A S B RRRAKGEA . @M vear, month, and
day.

class datetime.time
— AL TARAT R E H AL, BRI — R A4 T 24%60%60 #b. (X HIEA “HH

7 g, ) BEJEM: hour, minute, second, microsecond flltzinfo,

class datetime.datetime
H¥Fuf e 45 &. BIE: year, month, day, hour, minute, second, microsecond, and
tzinfo.

class datetime.timedelta
FIRWI N date MRt ime X5, BH& datet ime X RWIRTAAIRG, K021

class datetime.tzinfo
— AR DA BXT R R . Hkgidatet ime Flt ime ML @ LA RITHFEAR S (6
WAL B A X /85 2 4 )

class datetime.timezone

—ANSEBL T tzinfo IIRERR T, AT FRMN T A ARER ) (UTC) it
3.2 B fE.
SIS G A T2 o
TEREAR
VAR UL 2 RN 1 o
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object
timedelta
tzinfo
timezone
time
date
datetime

B AR

date, datetime, t ime Fltimezone ST FL T U5 FfFME:

o LSRRI G Z A ATAEH -
RPN, XA EA TP 7 i i
o BRI Gl L 01 ck e BRIATE B

BE—THREBANDEIREEE

date JIUNFRHR 2 AT ALY o
time B datet ime ZERIFRT G AT AR BHI BB f LAY
— M datetime WG d TELAF A0 Al I AL IR 2 B ALY -
1. d.tzinfo AN None
2. d.tzinfo.utcoffset (d) AiR[A] None
TEHAMEIL T, d R PR .
—Atime MR ¢ FELAT Z5 AR L R A SR 2L ) -
1. t.tzinfo AN None
2. t.tzinfo.utcoffset (None) Ak [H] None,
TEHAEI T, ¢ 2 A .
JERINALAN T BB 2 A X BTG Tt imedelta X4,

8.1.4 timedelta &

timedelta XTHRFRFA date BLE time )R] [E] P -

class datetime.timedelta (days=0, seconds=0, microseconds=0, milliseconds=0, minutes=0,
hours=0, weeks=0)

P SR T eI HBA N 00 X BESH0n] DA BBl E 7 i, AT DA IEREH 140
HAH days, seconds F1 microseconds A MEAENTR . SECEANI B FLNGNF -

o 1 ZFPREAAL 1000 fFD

o 1 Bh FAS 60 7.

o L/ AT 3600 £

o 1 BHISFARIL T Ko
Hig. &b, bR ARHERRY, A BT RA Ty At g ME—iy, fl:

¢ 0 <= microseconds < 1000000

e 0 <= seconds < 3600*24 (—RIVFPED

e —999999999 <= days <= 999999999
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T B R T Q0% days, seconds F1 microseconds VAIMYAT B SEIAT “HIF BAEI AR
HPA L ZANGE 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)

TERALAT S HON T 55 849 H microseconds (B AN DL R . MITA SE0H & DB 98 &
I, I DU AN AT A RLURE S 3 A B i i B . ISR A AT S ECN T
MAPE T, WEBARREL R SR (AEEREE).

TRARUEAL G 1Y days B8 THEETEE, HeoverfiowError B .
T E RO B TR AL R 45 R ] BE 2 2 NS0 . Bilan:

>>> from datetime import timedelta

>>> d = timedelta (microseconds=-1)

>>> (d.days, d.seconds, d.microseconds)
(-1, 86399, 999999)

K
timedelta.min
The most negative t imedelta object, timedelta (-999999999).

timedelta.max
The most positive timedelta  object, timedelta (days=999999999, hours=23,
minutes=59, seconds=59, microseconds=999999).

timedelta.resolution
PN AFER t imedel ta 5N SR F/MYAFE N timedelta (microseconds=1) ,

FEERENE, FAREANZE, timedelta.max > -timedelta.min, —timedelta.max ANAJ
PAFRIR— A timedelta X4,

SlErE (Hik):

B =

days -999999999 % 999999999 , 5 999999999
seconds 0 & 86399, 17 86399

microseconds | 0 & 999999, f17 999999

SCRFRIE S
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prey | ZR:

tl = t2 + t3 2f B, B8 t1-12=13and t1-13 =12 U HEH. (1)

tl = t2 - t3 2 BHE, BEAEt==12-13and 2 ==1] + 3 V"> hEH. (1)(6)

tl = t2 * 1 or t1l Fel— M. BEERWML = 0 Wl //i==r2 UWHEE.

=1 * t2
In general, ¢t/ *i==1¢I * (i-1) + ¢l is true. (1)

tl =t2 * £ or tl FeDL—F mi B, SR owids A S timedelta S 0 (B ERS . RSBEGE

= f *x t2 VU5 T AT AR AR

f=1t2 / t3 SVEFR] 2 BRDARIBE A 3 (3). aRl—>rloat X4 .

tl = t2 / f or tl BRDA— N7 s e g, 25 IR S0l A timedelta fe 30T RSB G . RS

=t2 / i FE A8 D 5 TR A BT R AR

tl = t2 // iortl = | WHERE, LA (RA) R, 25 mMERT, Kkl

t2 // t3 . (3)

tl = t2 % t3 ﬁ—:i‘kj\j—/\tlmedelta X5, (3)

q, r = divmod (t1, ifig = t1 // t2@)andr = t1 $ t2 iIEEFHEE. q 2—1

£2) BE, 1 R—timedelta X4,

+t1 B — AR BE R t imedelta X4,

-t1 0T t imedel ta(-tl.days, -tl.seconds, -t1.microseconds), F1 t1* -1. (1)(4)

abs (t) Mt .days >= 0 B&ET +, 24 t.days < OB -t. (2)

str(t) R[4 [D dayl[s], ][HIJH:MM:SS[.UUUUUU] MFERFE, Mt
RE R, D WA (5)

repr (t) Rl —Atimedelta MRFRRFRIER, 1ENHH IERNE MR
AR -

R

(1) Z5RIEM, HETRES .

(2) 5RIEH, At .

(3) B&LA O K& eHs ZeroDivisionError
4) -timedelta.max IN&—Atimedelta N4,

(5) timedelta XMGMTFAFHFRIEARMT RIS XT A E, XaFH
—HAFHEIER . BIan:

>>> timedelta (hours=-5)

datetime.timedelta (days=-1, seconds=68400)
>>> print (_)

-1 day, 19:00:00

(6) FHr t2 - t3WHEH 2 + (-t3) %M, FRIE B ST timedelta . max; FEXFMELL T HI
BB MIgESR T EE NS

P?T(.I:ﬁﬁ];{ﬂ%%%{/ﬁu\% timedelta WL S date fldatet ime W4 AT E FIAHINFIF S
B/ (WX

TE 32 U MAEC L Hftimedelta MR H —Atimedelta M RMBERREAER, WHHRREZH
Midivmod () BRE. MFEW Tt imedelta XM EEFPA—1Float W4,

SFftimedelta WG ABEATHEL, (AH A —HEEHI
== != Hi Skl —Abool MR, TLIRHHLE XTG4

>>> from datetime import timedelta

>>> deltal = timedelta (seconds=57)

>>> delta2 = timedelta (hours=25, seconds=2)
>>> delta2 != deltal

True

>>> delta2 == 5

False
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XFF A HAN B (B0 < F1 >), 24—A t imedelta MRS HANI PRI R LRI, $§5] K TypeError:

>>> delta2 > deltal
True
>>> delta2 > 5
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: '>' not supported between instances of 'datetime.timedelta' and 'int'

TE/REAEY, timedelta XY HALYHAET timedelta (0) BP0 FAE .
ST
timedelta.total_seconds ()

REHE S T 208, ST td / timedelta(seconds=1). X FRLASMYEIIEEAL, H
B ABREER (il td / timedelta (microseconds=1)).

T BRI AR, XATHEMEPR PR SR E (RZHF6 LT 270 440
AR IR E][R] F8 ) «

3.2 B fE.

timedelta FERHI

— AR AL F s 151

>>> # Components of another_year add up to exactly 365 days
>>> from datetime import timedelta

>>> year = timedelta (days=365)

>>> another_year = timedelta (weeks=40, days=84, hours=23,
C.. minutes=50, seconds=600)

>>> year == another_year

True
>>> year.total_seconds ()
31536000.0

timedelta ﬁﬂtﬁﬁﬁ@/ﬁfﬁﬂ

>>> from datetime import timedelta
>>> year = timedelta (days=365)

>>> ten_years = 10 * year

>>> ten_years

datetime.timedelta (days=3650)

>>> ten_years.days // 365

10

>>> nine_years = ten_years - year
>>> nine_years

datetime.timedelta (days=3285)

>>> three_years = nine_years // 3
>>> three_years, three_years.days // 365
(datetime.timedelta (days=1095), 3)
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8.1.5 date Y&

date XEMAFANHEATTEF W HY (45, HFIH ), BIY4 4 Bk 50 A 57 a8 A~ 1 JCBRAE
KICTAETHTIHZSELH, A0 TETH2HRZE2 H, RIS
class datetime.date (year, month, day)
P SRR B . SR TURTE T T B Y A R
e MINYEAR <= year <= MAXYEAR
e 1 <= month <= 12
o1 <= B <= HEREANEHRE
WERSHONTEIX LG N, WL valueError 4.
Hetdgds, Framdnk:

classmethod date.today ()
IR ]2 B Y A Hb H 3

XEZEMT date. fromtimestamp (time.time () ).

classmethod date.fromtimestamp (fimestamp)

AR [ B POSIX I [ Y 1), BN e ime . £ ime () 2 0] PR30 e s ) 38K o

XA[fEs| K overflowError, QIAREIAIEEEE L IITETG C localtime () BREIWSCRREREIN
%, FHHESHE localtime () HEERT| K O0SError, W ZEES B IR HIFE 1970 4£ & 2038 4E 27
() o T Y REAE P TR B & 60 S T AP Y A POSIX REE L, HBP R fromt imestamp () F 28 .

JE 33 MR ik 3| koverflowError A EvValueError, WS E] & FEB L TS
C localtime () PRELHY CHFFE M., I 27 localtime () 45 HI 5| ZO0SError M A

HValueError,

classmethod date.fromordinal (ordinal)
IR X T HURAS S S A S HIH, AT 14E T H 1 HP SR 1
dF 1 <= ordinal <= date.max.toordinal () HFM&F| Ak valueError, XTFEEHY 4,

date.fromordinal (d.toordinal ()) ==

classmethod date.fromisoformat (date_string)

R JE]— AR T-PA YYYY-MM-DD #5045 I date_string ) dat e X4

>>> from datetime import date
>>> date.fromisoformat ('2019-12-04")
datetime.date (2019, 12, 4)

XZdate.isoformat () WWEAE., BH I Yyyy-MM-DD 485K,
3.7 FriR e

classmethod date.fromisocalendar (year, week, day)
1R [A] 45 %€ year, week £l day FIrt i ISO [HyE H i date, X2 K% date. isocalendar () B)Wifs
k.

3.8 HrhiTfk.
KJE M
date.min
/N H B date (MINYEAR, 1, 1) .

date.max
HRKBHB, date (MAXYEAR, 12, 31),

2 3 5 Dershowitz FI Reingold fi7 2 Calendrical Calculations 1 “Tik& 5 & F” ke X—3, BR2EATZBhigiseEn
ER . SR TR BUNAS RS R T 5 1 2 HA DT R G [ A TR B
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date.resolution

P H IR ) B/ NE] [, timedelta (days=1) .
SplErE (Hik):

date.year
FEMINYEAR FIMAXYEAR 2 Ja], f& 3514,

date.month

1E12 (&)
date.day
IR[E] 1 B4 A H i KRR P ECF
P& UprN -
8 #ZR:
date2 = datel + timedelta | date2 2T M datel 7 timedelta.days K. (1)
date2 = datel - timedelta | 114 date? {EIIfE date2 + timedelta == datel. (2)
timedelta = datel - date2 | (3)
datel < date2 W datel [IWFIEITE date2 Z BIWIAK datel /NT date2 . (4)
R
(1) 4 timedelta.days > 0 N dare2 R E]ZE FRIPE, AR timedelta.days < 0 NKEIR.
HAVESE )G date2 - datel == timedelta.days. timedelta.seconds fil timedelta.
microseconds £ % Z W&, E date2.year /N TMINYEAR B K TMAXYEAR W] £ 5|
ZiOVerflowErroro

(2) timedelta.seconds fil timedelta.microseconds & Z M,

3) WEEeKEH EASE . $ESE 5 timedelta.seconds /1 timedelta.microseconds ¥4 0, ¥ H. date2
+ timedelta == datel ,

4) a5 ut, 4 H ALY datel.toordinal () < date2.toordinal () Bt datel < date2,
H W8 25| KTypeError, MR WE B A5 A KHdate XL 0% Ak w §E 2 & 1]
NotTmplemented, WIRWEHIREA timetuple () EYEMTE. XN T4 T HAL H HIxF53
BUSCEIR G RBL R Le . B, YMdate W HAFERBPX S R &5| & TypeError,
Bk == 2l 1= . RO Bkl False B True.

HARIZEH, B date WGBSR EAE .
SBIITIE:

date.replace (year=self.year, month=self.month, day=self.day)

R —ABA AR H Y, BRARE AT X T S I T R E SR
7 Bil:

>>> from datetime import date
>>> d = date (2002, 12, 31)
>>> d.replace (day=26)
datetime.date (2002, 12, 26)

date.timetuple ()
REl—ANtime.struct_time, Bitime.localtime () PR [EIHIZEHL,

hours, minutes F1 seconds {E3°5 0, H DST jEFr{E N -1,
d.timetuple () 4T

time.struct_time ((d.year, d.month, d.day, 0, 0, 0, d.weekday(), yday, -1))

H yday = d.toordinal () - date(d.year, 1, 1).toordinal() + 1 Z4H[FEMH+
WHBFS, 13 1HBFS R 1.
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date.toordinal ()

B lE H R FUAS S A S, R AT VAR L T HIF SR 1. W T ERdate MR d,
de

date.fromordinal (d.toordinal ()) ==

date.weekday ()
Rl —MRRELIL, BF—H0, BEAX M 6. Hll, date (2002, 12, 4).weekday ()
== 2, FPRMEEM=. Bisoweekday ().

date.isoweekday ()

R —NEEEAREWIL, BI—R 1, BR N7, fll: date (2002, 12, 4) .isoweekday ()
== 3, FREM=, Zlweekday (), isocalendar ().

date.isocalendar ()
3R 1] —A~ i =3t i named tuple 374 year, week il weekday.

ISO Jjikse— i) vz 6 A 1) s A g &

ISO 4 52 8 53 og BN, BA-BIUIHAT BN 4R TEIH . 1~ ISO4FRE— 12
W (B0 A) DER—F s — s B UA R . iy 19 B, XA B ATE
(¥ ISO 455 H B (A% 1) i A AR ] o

Blan, 2004 4FAYEE— 2 DY, [H I ISO 2004 47 1955 — M EIITTAG T 2003 4F 12 J] 29 H 2]
—, G 2004 4F 1 4 HEWH:

>>> from datetime import date

>>> date (2003, 12, 29).isocalendar ()
datetime.IsoCalendarDate (year=2004, week=1, weekday=1)
>>> date (2004, 1, 4).isocalendar ()
datetime.IsoCalendarDate (year=2004, week=1, weekday=7)

TE 3.9 JRCE M 455 i e hnamed tiple .,

date.isoformat ()
IR [A]—A~PA ISO 8601 %X, YYYY-MM-DD 33K H IR 745 5

>>> from datetime import date
>>> date (2002, 12, 4).isoformat ()
'2002-12-04"

Xigdate. fromisoformat () HHEEVE,

date.__str__ ()
SHFHBIN S d, str (d) T d.isoformat ()

date.ctime ()

R —A H IR AR

>>> from datetime import date
>>> date (2002, 12, 4).ctime()
'Wed Dec 4 00:00:00 2002"

d.ctime () Z%T:

time.ctime (time.mktime (d.timetuple()))

TEJRAE C ctime () MREGENE C FRERYT-& L (time. ctime () FRGEIZREBITA, Hdate.
ctime () HFARL) .

date.strftime (format)
i [l —A~ i B AR AT R TR QSR H IR 54783 . Fommt . 2 s AgAR UG (R 0, %
ARBUE G W 58 BTN KIS [strftime() Ao strptime() 4947 7 o

3 %27 R. H. van Gent fif < ISO 8601 [ {EM524F8 S <https://www.staff science.uu.nl/~gent0113/calendar/isocalendar.htm>"_ PAFR
P SERE R
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date.__ format__ (format)
Hdate.strftime () ME . WHEME N date X526 E PAAE XL P47 PR g b 7
TFERARMi st r. format () TR T RE . BEARIUIS X5 S 528835, S Fistrfrime()
Fo strptime() W4T A o

date FiERBl

VIR B O A 1

>>> import time

>>> from datetime import date

>>> today = date.today ()

>>> today

datetime.date (2007, 12, 5)

>>> today == date.fromtimestamp (time.time())
True

>>> my_birthday = date(today.year, 6, 24)

>>> if my_birthday < today:

.. my_birthday = my_birthday.replace(year=today.year + 1)
>>> my_birthday

datetime.date (2008, 6, 24)

>>> time_to_birthday = abs (my_birthday - today)
>>> time_to_birthday.days

202

il date WEZH] T

>>> from datetime import date

>>> d = date.fromordinal (730920) # 730920th day after 1. 1. 0001
>>> d

datetime.date (2002, 3, 11)

>>> # Methods related to formatting string output
>>> d.isoformat ()

'2002-03-11"

>>> d.strftime ("%d/%m/%y")
'11/03/02"

>>> d.strftime ("$A 2d. %$B %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:

. print (i)

2002 # year

3 # month

11 # day

0

0

0

0 # weekday (0 = Monday)
70 # 70th day in the year
-1

>>> ic = d.isocalendar ()

>>> for i in ic:

S print (1)

2002 # ISO year

i3
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(£ L£50)

11 # ISO week number
1 # ISO day number ( 1 = Monday )

>>> # A date object is immutable; all operations produce a new object
>>> d.replace (year=2005)
datetime.date (2005, 3, 11)

8.1.6 datetime W&

datetime WRIBHEHK Hdate MGt ime MR FTA (F R R—XT5.

Hdate X g—F, datetime (B 2410 ARE S R DT HE P D7 0 JTGRRAEA: 5 cime X4 —FE,
datetime [BER—RKEITH 3600%24 Fb,

A

class datetime.datetime (year, month, day, hour=0, minute=0, second=0, microsecond=0, tz-
info=None, *, fold=0)
vear, month F| day ZEZ WA o tzinfo B PARE None B{H2— i tzinfo TRMSLH . HAMSE
WAATUEAE I T Bl A ) R
e MINYEAR <= year <= MAXYEAR,
e 1 <= month <= 12,
+ 1 <= day <= #FEFHAMKREK,
. <= hour < 24,
. <= minute < 60,

second < 60,

o o o o
A
Il

<= microsecond < 1000000,
e fold in [0, 1].
WERSHAAEX LGN, WL valueError R,
3.6 FRIIRE: T fold 4.
Hewkd, FramRink:

classmethod datetime.today ()
1R 0] F 7R 24 Hi R Y datetime X352, Hifftzinfo Jjj None,

ST

datetime.fromtimestamp (time.time ())

HiEZflnow (), fromtimestamp ().
W ERISIRESE M T now (), H@A tz JES.

classmethod datetime.now (1z=None)

IR 8] 7R 24w H T IR ) date AT time X 42 .

WERAESHL 1z 7y None BURSEE, XK T today (), HIZTTIARAEA BERIIL T e fit Had
iftime. time () WHAEPTIRIEEE SRS RE (B0, fE3RHE T C gettimeofday () BELHF-
B L] PAMEE— 45 -

Wk 1z A None, B tzinfo FHM—ALG], I H 2470 HIAFIES RS 2 BfIX.
MR ET A today () Flutcnow ()
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classmethod datetime.utcnow ()
IR 8] 87 24 Hif UTC Bf[a] 7 date F time, HE.ftzinfo i None,

XERLTF now (), (HaR[EI2 247 UTC H BIFIEE, REChFERR datet ime X5 . BHBLT Y
i UTC H AR v @398 ] datetime.now (timezone.utc) EHEB. BiFZEHnow ().

i TR datetime MRAWIHFL datetime TR YIEAMIN FRALEE, fFelfie (il
JHIRGRIAL FYI IR 50K 2o UTC I I). PRIt @UEE3R0R SR UTC I IR Sty =0

P datetime.now (timezone.utc),

classmethod datetime.fromtimestamp (timestamp, tz=None)

iR [8] POSIX s} [a] B 6} B 1) A i H I AITEHE], Wit ime. time () iRAI). QORTTRESEL 1z $8E N
None BUARTEE, BRIBORFFEA A6 B AH HIRFIEE], I HiR [ datet ime MR AR AL,
WIS 12 R4 None, B E21n o TGI8, 3 FLITRRGH RS o H7E ROITIX
fromtimestamp () W] § & 5| KoverflowError, IR W H BB EB L FALEFEG C
localtime () Bf gmtime () FREW ZEFILEIE, FESAE localtime () 5 gmtime () R4S
Hﬂ“%‘lEOSErroro iﬁﬁiﬁﬁﬁ%%ﬁl‘ﬁ%ﬂﬁ 1970 4 %2 2038 4E 7 []. T3 v B AR I () MR & 6 &5 e 0
13k POSIX 2% &, HM&Efromtimestamp () iAW, S55 0] 58 B0 HHZE—FP A IR 8
PrEMFE datet ime X4, fHbutcfromtimestamp () WEHEFES AL 3.

IE 33 WEM: 5| kKoverflowError MA@ ValueError, 5 mE B EEAB H LRSS C
localtime () 5{ gmtime () PRELISCRFEEINIE. HLRFE localtime () B gmtime () H45HS
5| )k 0SError MiANEValueError,

YE 3.6 lREL: fromtimestamp () AIEEIR M fold {HIX A 1 LA,

classmethod datetime.utcfromtimestamp (timestamp)

3B [1] %t T POSIX I UTC datetime, Htzinfo{H N None. (G -NRIEAINZ.)

XA[REG| K OverflowError, ﬁnﬁﬁil‘ﬁlékéﬁl{ﬁﬁtﬂﬁ??“?A C gmtime () PRECH RT3,
HATE gmtime () REGHF K OSError, il ZBUHSHRHIAE 1970 & 2038 2N,

FAER|—A BB datetime X4, WM fromtimestamp ():

datetime.fromtimestamp (timestamp, timezone.utc)

16 POSIX A4 I, B4 DA T ikt

datetime (1970, 1, 1, tzinfo=timezone.utc) + timedelta (seconds=timestamp)

A Z AT G —Fh e R 2 IR SE B AE A JE . MMINYEAR B MAXYEAR T XA

i BT RH datetime MRAWIFL datetime TR IEAHII FRALBE, felfie (il
JHIGIAL YIRS 5RO 7R UTC INfI). It BB e UTC I I B8 H I Tl 5

W7 R E S datetime. fromtimestamp (timestamp, tz=timezone.utc).

IE 33 MEM: 5| koverflowError Wi AN ValueError, N5 B[] 8k EE# H irfEF4 C
gmtime () BREHSCRHEREIRTE. HFRTE gntime () HEENGIKOSError AR ValueError,

classmethod datetime.fromordinal (ordinal)
IR R0 BT A S = R D P S datetime, HypAIC 14T H 1 HIF SR 1. BRiE 1L <=
ordinal <= datetime.max.toordinal () FN£&G| kvalueError, %55 H) hour, minute,

second F1 microsecond {E3¥J°/ 0, H Htzinfo i} None,

classmethod datetime.combine (date, time, tzinfo=self.tzinfo)
R —AFi datet ime W5, MR H TGS T4 date XRIME, TR 5T 4
JERYtime MRIE. WRIRHE T rzinfo 285, HAHSWHPEBCESIR M tzinfo @Y, MR H]
time 2t zinfo JgM,
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Xt T AE BEdatetime X % d, d == datetime.combine(d.date(), d.time(), d.
tzinfo) . ﬁﬂ% date E#/]\datetlme X4, BRI zinfo S 2.

TE 3.6 JRE M BN T rzinfo 4.

classmethod datetime.fromisoformat (date_string)
R B — AN Tdate.isoformat () Mldatetime.isoformat () Fr¥Eftiy 3 —F date_string
Wdatetime X4,

R, PR BCHF A IR AR

YYYY-MM-DD [*HH[ :MM[:SS[.£f££[£f££]]]] [+HH:MM[:SS[.f££f££f£f]]11]

Horp = ATPAPCRCAE B B4

o bR R HF T SRR R AT AT & ISO 8601 ???%7””5@ HH HEAENdatetime.
1soformat () B EAE. 7558 = )5 £ dateutil WAL T —NTE 5E /) ISO 8601 i #f #8

dateutil.parser.isoparse,

vk

>>> from datetime import datetime

>>> datetime.fromisoformat ('2011-11-04")

datetime.datetime (2011, 11, 4, 0, 0)

>>> datetime.fromisoformat ('2011-11-04T00:05:23")

datetime.datetime (20121, 11, 4, 0, 5, 23)

>>> datetime.fromisoformat ('2011-11-04 00:05:23.283")

datetime.datetime (2011, 11, 4, 0, 5, 23, 283000)

>>> datetime.fromisoformat ('2011-11-04 00:05:23.283+00:00")

datetime.datetime (2011, 11, 4, 0, 5, 23, 283000, tzinfo=datetime.timezone.utc)

>>> datetime.fromisoformat ('2011-11-04T00:05:23+04:00")

datetime.datetime (20121, 11, 4, 0, 5, 23,
tzinfo=datetime.timezone (datetime.timedelta (seconds=14400)))

3.7 B fE
classmethod datetime.fromisocalendar (year, week, day)

IR [H] DA year, week F1 day fﬁfﬁ'ﬁﬂlﬂﬁ ISO ik H A X N dat et ime, % datetime XF42{E H B
A3 XA HARVE BB SRR T . X B REidatetime. isocalendar () WIERAE,

3.8 B g

classmethod datetime.strptime (date_string, format)

R Bl —ANNF N T date_string, R4 format AT RA datet ime K4,
XA T

datetime (* (time.strptime (date_string, format) [0:6]))

IR date_string F format ToiEHE £ ime. st rpt ime () FRHTECE IR Bl —ANAS 2 BRI G4 AR, WK
glkvalueError, BARBUKKACIE S MTERESN R, S [Wsuftime() Fo sorptime() 4947 7 o

KEtk

datetime.min

HE M /Rdatet ime, datetime (MINYEAR, 1, 1, tzinfo=None),

datetime.max
& Mt By B F JRdatetime, datetime (MAXYEAR, 12, 31, 23, 59, 59, 999999,
tzinfo=None),

datetime.resolution
Wi AFE R datet ime %P2 2 [6]A] G B/ NE)fF , timedelta (microseconds=1),
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Lo (Hi%k):

datetime.year

FEMINYEAR MIMAXYEAR 6], &5,

datetime.month

1512 (&)
datetime.day

IRA] 1 B8 A ) RER R T
datetime.hour

BUETERZ range (24) .

datetime.minute
BUETEHE 2 range (60) .

datetime.second
BUEMEFEE range (60) .

datetime.microsecond
BUHETERE 2 range (1000000)

datetime.tzinfo

Ve tzinfo ZHE Hdat et ime MGEGIIAN R, ARBA & AHNN None.

datetime. fold

BUEFEEDZ [0, 11 JHTAEES A ) BL P BR i A1 Lo (24 54 I G o) [a] i o oy
TEORE A FECY I XY UTC 228t 2 th U i) B, ) HUE 0 (1) R piA~ i 21 T

(MET) FrACEmy Al —dn S
3.6 B
SCRFRE SR

izE

HR:

datetime2 = datetimel + timedelta

@

datetime2 = datetimel - timedelta

@

timedelta = datetimel - datetime2

A3)

datetimel < datetime2

Wi datetime Hdatetime, (4)

(1) datetime2 /2 M datetimel Z595 T —E% timedelta {455, 1R timedelta.days > 0 N2 FERE]) £k
Lwi#E, R timedelta.days <0 NWETERIRIZ F5i1R. X4 R EA 5k AR datetime (7]
Wtzinfo J@1E, I HEAESEM)S datetime2 - datetimel == timedelta, 1% datetime2.year 2% /)N
FMINYEAR By K FMAXYEAR WAE| % OoverflowError, ¥k B & AW 2 — AN R AT 4

IR ST X

(2) 115 datetime2 5 datetime2 + timedelta == datetimel., SAIIEAE—FE, &55 24 5% A datetime
MR tzinfo @Mk, BIMEMARR—MEMAXER, Zr B AT K.

(3) M—"Mdatetime JHE—"Ndatet ime SUPIA B il AL B S BTN A 5 S R
— AR AR A, W5 K TypeError,

MR BAERE R R AL, SRR BN A H MR czinfo J@M, Wtzinfo RS
W&, JF HE5 RS R —/MiifE datetime2 + t == datetimel fjtimedelta X4 t. FEMIENL

AT R

AR A AR 2 B B H LA AR czinfo J@ M, a—b BAEMRCRMAIFE a F1 b 15 5e 8t
EEgg ki B UTC H BRHE) . 4558502 (a.replace (tzinfo=None) - a.utcoffset()) -
(b.replace (tzinfo=None) - b.utcoffset ()), BIEEMRSTINL N A %S H .

(4) Y4 datetimel [{JW}EIAE datetime2 27 HiWIAK datetimel /\NT- datetime2 .
AR LIRS ) — T 2 1R BRI g — 7 2 BN AL, A SR 2o A T 0T LUK 5| & TypeError, T

FHAE LA, TR ER TS BIRF K G AS 2 T RN B S
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MR PR HR R B, HEAMFER czinfo J@tk, WAt z1info JBIE 21l Z w6tk
A H I A AT R . AR AN He i 5 # i B B H A AR zinfo J@k, WA LB 4
B AT UTC 250 (i self.utcoffset () FRH) RIEATIHE,

1 3.3 JE N RN B da t et ime SLHIZ [AIRYAH S LA 51 & TypeError.

iR N T I R B R R ERIA B Sk e 55X, datetime HRIEH 25| & TypeError,
WR B HbR AR datet ime 3436, ANid Bl fE£x iR H] Not Implemented, HIRHEH
WEA timetuple () BYEMTE . XA T4 T HARFPIE H B S S0 BR G R B LR LE . 1
WAL, MMdatetime WEEH AR LRI SGI K TypeError, R == 5 = LK.
JE A SLR BliR [ False Bk True.

ST
datetime.date ()

1% 1] B [A]#f: year, month Fil day {Hfdate X4,

datetime.time ()
i1 [a] EL A5 [&] £ hour, minute, second, microsecond 1 fold {1t ime X5, tzinfo{H N None, i
Zhltimetz () FHE.

TE 3.6 JUE PR fold {H 23952 il 25 1R [l £ ime X5,

datetime.timetz ()
3% [6] ELA5 [H] £E hour, minute, second, microsecond, fold Fl tzinfo J@PEPE £ ime X%, HiES W time ()
Tk
TE 3.6 MU i fold (EL AR i 25 1R [ 1Y £ 1me W42,

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)
i) —A B [F R A Y datetime, R ARIE i ATAT X SHCH FE L@ P HR € T 0. R
PALIEFEE tzinfo=None FM—AMEHNAY datetime B — AT FRAY datetime T L0444 H HIHI B
(6

3.6 FiRTIfE: T fold 4L,

datetime.astimezone (1z=None)
BE—NHERW czinro @I 1z datetime X[4, I URHE H IR R 1545 5 %5 1 1
UTC B}[E]5 self #H[A], {H z B XA A< i s [a]

WRAEH T 1z, WEME—tzinfo FRIEH], I HHuccorfset () Fldst () FEARTTR
[l None., QN5 self KA FAAL, B oHERE NET RGN X FIRIGIE .

USRI A ASE (it A tz=None) WIKHEE H AR N REERI A M X . Heffef5 datetime
FBIY . tzinfo RN — At imezone 5B, XA FRAI 2Z{EFF M OS FRKHL

N self.tzinfo K1z, self.astimezone (tz) 2T self: AN&%t H Wk i a) S dEF 7R %,
LM EE R 1z X S 8], AC2E09 UTC Ba] 5 self #HF]: {E astz = dt.astimezone (tz)
Z )G, astz - astz.utcoffset () HHEHAGE dt - dt.utcoffset () FHIFE I H B A0} 8] %L
o

TR 2 AP — NI X X4 1z ] —4 datetime %52 dr 111 SR F 3 F ) ROHE 3 0
dt.replace (tzinfo=tz) . WERARHEM—EFIE datetime X} 5 dr BRI X4, 154 H]

dt. replace(tzinfo=None)

W B BN Wtzinfo. fromute () J7 ¥k fEtzinfo [ F R ol A #E & 5, MW
H[']astlmezone () WREIZER . WAL, astimezone () WATAEZEIT

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)

Q)
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(£ L£50)

# Convert from UTC to tz's local time.
return tz.fromutc (utc)

1E 3.3 JRET: 1z BUAE T DARR A I .

TE 3.6 UM astimezone () JrEPTAH BT A BYSEBIR A, 3R E 2R A Hi s ]
datetime.utcoffset ()

WM tzinfo iy None, NiR[E None, FHINiR[H self.tzinfo. utcoffset self), HHIEG

F AR [E] None B#E—MEEE/INT— R t imedelta XRERGE| &5

T 3.7 WU UTC o 22 AN FERR i S — AN 00 B

datetime.dst ()
R tzinfo iy None, NIR[E None, FHNRE] self. t21nfo dst (self), HHIEFHRE
None EZ%~4\WETE/J\?~fB@timedelta XFRIRET] 5 5

1 3.7 JCE R DST ZE{EAFHER $ 0 — R i E

datetime.tzname ()
WM tzinfo A None, NJi&[A] None, 7{.)\] Bl self.tzinfo.tzname (self), WRFERNIR
] None B#—ANFARFHXT GRS | % 5

datetime.timetuple ()
REl—ANtime.struct_time, Bitime.localtime () FrikEHZEAL,

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 HAFE Y
EHTHTS, BIGTS 1 #2R 1 A1 H. 4580 tn_isdst R BE S dst () ks
Wtzinfo Jj None 5{dst () iR None, W] tm_isdst ¥i&HF -1; FWUHEdst () RE—AIE
TAH, W tr_isdst N 1 FEHMEIT tm_isdst Kfi&H 0,
datetime.utctimetuple ()

R datetime L6 d RFTHEEL, XELLIT d.timetuple (), AEZAFET tm_isdst &5 il
WHh 0, Jit d.dst () REMHALEH . DST T UTC AR TR -

WA d HEHNAL, d 2087 d.utcoffset () HRARifEfb >l UTC Bf(A], FHaR [13% b5 HE A s 1] o

NHtime.struct_time, tm_isdst Aﬁiﬂﬂujﬂo TEHE AN d.year iy MINYEAR 8{ MAXYEAR
- H UTC #5588 B — 4 BN mT gEg | K OoverflowError,

B R TR datetime MR SWIF L datetime F ¥ M AEA ML B kAL FE, #
U7 2 S8 BY H O B ) ok R UTC W) [E); Bk, A utcfromtimetuple W] fg 4%
ARG R. WRKRE —FR UTC [ H AT datetime, ] datetime.

replace (tzinfo=timezone.utc) R H ok b B B, X FEAR A fEf# fldatetime.
timetuple (),

datetime.toordinal ()

& [E H AR A S = AT S . 5 self.date () .toordinal () Hlf.

datetime.timestamp ()
RN, T datet ime SEIH POSIX W E] L. Stk EMER S time. time () REHEARMIF Float
POE
B dat et ime SEHI &R M FAHI A, I LIPS T T4 Cmktime () BEURIN
friet. MTAEZFE bdatet ime SRR mktime () B, XFPHRIEIERY 2 E0R
M YERRES| K OverflowError,

ST datet ime 5L, 3R AR h:
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(dt - datetime (1970, 1, 1, tzinfo=timezone.utc)).total_seconds ()

3.3 B fE.
1E 3.6 iR timestamp () JFiEHE £old JRIERIFRR AL ) B v g ] 5L

TEff: A — D INKRE B R UTC INEAY ] i da t et 1me SEBIERIL POSIX IR AJ . HARAR
4 17 R PP ISR 90 ELAR ) R G X2 ek UTC, ARl Al 4@ fit tzinfo=timezone.
utc FEL POSIX i} [a] #;:

’timestamp = dt.replace(tzinfo=timezone.utc) .timestamp ()

HEpiibuN-Roape NNl

’timestamp = (dt - datetime (1970, 1, 1)) / timedelta(seconds=1)

datetime.weekday ()

R —NREHAREWIL, BE5—R0, BHIK N 6. tHYST self.date() .weekday () . 1IHS
5isoweekday ().

datetime.isoweekday ()

RENEEHARESIL, BI-—R1, BIX AT, 24T self.date () .isoweekday (). 7

iE& Wweekday (), isocalendar ().

datetime.isocalendar ()

3B [8] — A~ i = 564 45 W named tuple: year, week fll weekday. &[T self.date().
isocalendar ().

datetime.isoformat (sep="T", timespec=auto’)

&[] —A~PA ISO 8601 A3 Fm i H RIS [A] 745 5 -
e YYYY-MM-DDTHH:MM:SS.ffffff, W microsecond A~k 0
e YYYY-MM-DDTHH:MM:SS, HNRmicrosecond >} 0
W utcorfset () REMEAH None, TERA—F4FER R4 H UTC B2 :
e YYYY-MM-DDTHH:MM:SS.ffffff+HH:MM[:SS[.f£££££] ], WHhmicrosecond A4 0
e YYYY-MM-DDTHH:MM:SS+HH:MM[:SS[.ff£f£f£ff]], WHEmicrosecond k0
N

>>> from datetime import datetime, timezone

>>> datetime (2019, 5, 18, 15, 17, 8, 132263).isoformat ()
'2019-05-18T15:17:08.132263"

>>> datetime (2019, 5, 18, 15, 17, tzinfo=timezone.utc) .isoformat ()
'2019-05-18T15:17:00+00:00"

IS H sep GRINH ' T1) NIRRT, SOOICES R H AT P> 2 6. filn:

>>> from datetime import tzinfo, timedelta, datetime
>>> class TZ (tzinfo) :
"""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"

TSR timespec EAL T BN RIALIHE (BUAN Tauto). ERPURATHZ —:
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rauto': W microsecond F 0 M5 'seconds' #[H, FNE 'microseconds' A,
e 'hours': PABEAEUG ) HE #&8ALErhour,

e 'minutes': PA HH:MM R AL & hour flminute,

e 'seconds': DA HH:MM: SS ¥ & hour, minute fllsecond,

« 'milliseconds': & SEREMA], (EARFFME M/ INEGE - E I 2 2F. #8h HH:MM:SS.

SSSo

e 'microseconds': DL HH:MM:SS. fEEEE£F #E SE ¥ [a] .

TSR HERR A IR TR] S REREORT, AR A

XTF TCR timespec (%5 | kK ValueError:

>>> from datetime import datetime

>>> datetime.now () .isoformat (timespec="minutes"')
'2002-12-25T00:00"

>>> dt = datetime (2015, 1, 1, 12, 30, 59, 0)

>>> dt.isoformat (timespec="microseconds")
'2015-01-01T12:30:59.000000"

3.6 BHCAE: HIN'T timespec 4

datetime.__str__ ()

X#?datetingggfﬁﬂd, str(d) T d.isoformat (' '),

datetime.ctime ()

AR [l —A~2R7 H IR R 3 77 3

>>> from datetime import datetime
>>> datetime (2002, 12, 4, 20, 30, 40).ctime ()
'Wed Dec 4 20:30:40 2002

W AR O R AERTIXAE R, ToIR AR R A AL 2 A
d.ctime () &30 T:

time.ctime (time.mktime (d.timetuple()))

TSR C ctime () BRAENE C W dEM & b (time. ctime () £ K X 2% o6 £ 1 1,
{Hdatetime.ctime () HFAE) .

datetime.strftime (format)

R[] —A~ iy AR AT R e A R4 36 B IRIHA) ) 40 E . AR BUS U5 S5 935, 55
[Fstrftime() o strptime() 8947 H .

datetime._ format__ (format)

Hdatetime.strftime () Mld. WHEME Adatet ime X545 A M7 R FHE RN
IR EAFER AR st r. format () AR T RE . ZARBUR A 152 5881 3%, 1
Zx [ strftime() %= strptime() W94T 4 o
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xRl datetime

ffiffl datet ime T4 HHIT:

>>> from datetime import datetime, date, time, timezone

>>> # Using datetime.combine ()

>>> d = date (2005, 7, 14)

>>> t = time (12, 30)

>>> datetime.combine (d, t)
datetime.datetime (2005, 7, 14, 12, 30)

>>> # Using datetime.now()

>>> datetime.now ()

datetime.datetime (2007, 12, 6, 16, 29, 43, 79043) # GMT +1

>>> datetime.now (timezone.utc)

datetime.datetime (2007, 12, 6, 15, 29, 43, 79060, tzinfo=datetime.timezone.utc)

>>> # Using datetime.strptime ()

>>> dt = datetime.strptime("21/11/06 16:30", "2d/%m/%y $H:%M")
>>> dt

datetime.datetime (2006, 11, 21, 16, 30)

>>> # Using datetime.timetuple () to get tuple of all attributes
>>> tt = dt.timetuple ()
>>> for it in tt:

print (it)
2006 # year
11 # month
21 # day
16 # hour
30 # minute
0 # second
1 # weekday (0 = Monday)
325 # number of days since lst January
-1 # dst - method tzinfo.dst () returned None

>>> # Date in ISO format
>>> ic = dt.isocalendar ()
>>> for it in ic:

print (it)
2006 # ISO year
47 # ISO week
2 # ISO weekday

>>> # Formatting a datetime

>>> dt.strftime ("$A, $d. %B %Y $I:3%MS%p")

'Tuesday, 21. November 2006 04:30PM'

>>> 'The {1} is {0:%d}, the {2} is {0:%B}, the {3} is {0:%I:%M%p}."'.format (dt, "day
<", "month", "time")

'The day is 21, the month is November, the time is 04:30PM.'

AT RBIE LT —Ntzinfo £, Effigk Kabul, Afghanistan 5} DX {5 B, , % X AH ] +4 UTC E 5| 1945
A Z JE NI A +4:30 UTC:

from datetime import timedelta, datetime, tzinfo, timezone

class KabulTz (tzinfo) :
# Kabul used +4 until 1945, when they moved to +4:30
UTC_MOVE_DATE = datetime (1944, 12, 31, 20, tzinfo=timezone.utc)

(Faksn
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def utcoffset(self, dt):
if dt.year < 1945:
return timedelta (hours=4)
elif (1945, 1, 1, 0, 0) <= dt.timetuple()[:5] < (1945, 1, 1, 0, 30):
# An ambiguous ("imaginary'") half-hour range representing
# a 'fold' in time due to the shift from +4 to +4:30.
# If dt falls in the imaginary range, use fold to decide how
# to resolve. See PEP495.
return timedelta (hours=4, minutes= (30 if dt.fold else 0))
else:
return timedelta (hours=4, minutes=30)

def fromutc(self, dt):
# Follow same validations as 1in datetime.tzinfo
if not isinstance(dt, datetime) :
raise TypeError ("fromutc() requires a datetime argument")
if dt.tzinfo is not self:
raise ValueError("dt.tzinfo is not self")

# A custom implementation is required for fromutc as

# the input to this function is a datetime with utc values

# but with a tzinfo set to self.

# See datetime.astimezone or fromtimestamp.

if dt.replace(tzinfo=timezone.utc) >= self.UTC_MOVE_DATE:
return dt + timedelta (hours=4, minutes=30)

else:
return dt + timedelta (hours=4)

def dst (self, dt):
# Kabul does not observe daylight saving time.
return timedelta (0)

def tzname (self, dt):
if dt >= self.UTC_MOVE_DATE:
return "+04:30"
return "+04"

ik KabulTz (¥

>>> tzl = KabulTz()

>>> # Datetime before the change

>>> dtl = datetime (1900, 11, 21, 16, 30, tzinfo=tzl)
>>> print (dtl.utcoffset())

4:00:00

>>> # Datetime after the change

>>> dt2 = datetime (2006, 6, 14, 13, 0, tzinfo=tzl)
>>> print (dt2.utcoffset ())

4:30:00

>>> # Convert datetime to another time zone

>>> dt3 = dt2.astimezone (timezone.utc)

>>> dt3

datetime.datetime (2006, 6, 14, 8, 30, tzinfo=datetime.timezone.utc)
>>> dt2

datetime.datetime (2006, 6, 14, 13, 0, tzinfo=KabulTz())

>>> dt2 == dt3

True
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8.1.7 time W&

—time MGAFIEHE (AH) W), EM FARMRRE HIW, JFAE e 210 fo XFGORIEE .

class datetime.time (hour=0, minute=0, second=0, microsecond=0, tzinfo=None, *, fold=0)
B S5 e W o tzinfo W] DASE None, 8@ —tzinfo TRIEN . HRRHSE LA
T T RPN R

e 0 <= hour < 24,
¢ 0 <= minute < 60,
e 0 <= second < 60,
¢ 0 <= microsecond < 1000000,
e fold in [0, 1].
RS B — D HFERI M S E, W sk valueError, FIASEUHEIAK 0, A winfo BRIA

"N None,
FEtk:

time.min
HEMFE/Rtine, time (0, 0, 0, 0).

time.max
M E/Rtime, time (23, 59, 59, 999999),

time.resolution
WA A ER cime %P4 2 [8) 7] BE WY % /N E] B, timedelta (microseconds=1), {HZ#HE
B time WMEHAIRHAIBH.

o (%)

time.hour
BUETEHE 2 range (24) .

time.minute
BUEJER & range (60) o

time.second
BUETEHE 2 range (60) .

time.microsecond
BUE LR 2 range (1000000) .

time.tzinfo

Y524 tzinfo ZHL L ¢ ime MTEAFHIN G, URBA 2 AENA None.

time. fold
BUEYEREE [0, 11. ATIEEE AT B Pl bR i) S (24 32 4 i 25 o B [l s A sk
TEGA R S 2CY BRI E) UTC B 222 B i A B ) HUE 0 (1) FoR I 21 R T
(M) FrAR A A — i ALt ] o

3.6 B fE.

time W% T itime 5time WHE, 24 a BHAITE b Z HIEE, WEACH a /N bo W LR B— 0 2 oy pa 7
1M 5 — 7 e BB, WSS 70y LU K55 K& TypeError. XFAI%ELILERS, & A SLERF KT A
5T RN AL 5L

WERPA LR A, HEAMEW czinfo @Y, MIEIMtz1inro |1 S 2 X AR i A]
HIATE R . AERPIAS L # R BN LA RREI tzinfo J@IE, WAL Jelid s e
) UTC 5} 25 (M self.utcoffset () 3KHL) SRIATIHEE . N T ILRFR A B R R A 2T X e b
M BRI LS, Mtime RS AFEBHUIT L LRE, ¥E51 %k TvpeError, BRAFKIBHEAE ==
W= FEEPMES TR SRR False B True.

5 3.3 U EC BB AN R B2 € i me SEH 2 [AIRAR SR LB 25 K TypeError,
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LETTRIERN , ¢ ime SH4 R BB N B

7 3.5 OB 4E Python 3.5 Z i, WNH— ¢ ime P50 UTC PR BN M SN BRME. AT R8N
Jg7E 5 KRR, R BEA Python 3.5 ARELBEZ:S . 1152 L bpo-13936,

HoA A 3T

classmethod time.fromisoformat (time_string)
BREIXG Tt ime. isoformat () FIEEHERI RN time_string #63f)  ime. FRAIHL, BRECIREPAT
Fa X AR

HH[:MM[:SS[.f££[f£f£f]1]1]1] [+HH:MM[:SS[.f£f£f£f£ff]]]

B TR TR SCRHBITE RS IS0 8601 AR . BEMHI AR N time . isoformat () 1)
WA

vk

>>> from datetime import time

>>> time.fromisoformat ('04:23:01")

datetime.time (4, 23, 1)

>>> time.fromisoformat ('04:23:01.000384")

datetime.time (4, 23, 1, 384)

>>> time.fromisoformat ('04:23:01+04:00")

datetime.time (4, 23, 1, tzinfo=datetime.timezone (datetime.
—~timedelta (seconds=14400)))

37 HRE.
ST
time.replace (hour=self.hour, minute=self.minute, second=self.second, microsecond=self.microsecond, 1z-
info=self.tzinfo, *, fold=0)
R —ABA AR € ime, BRAREAEAT R F SHERE T HL R, 5w Al
8 tzinfo=None M—MERHA t ime BIE— AR EAAL t ime, AR AL .

3.6 FIMINAE: WM T fold BHL.
time.isoformat (fimespec=auto’)
IR FRTR AR H1 1SO 8601 Xz — 14 I ) 4 -
e HH:MM:SS.ff£f£f£ff, R microsecond ANk 0
e HH:MM:SS, Umicrosecond }0
e HH:MM:SS.ffffff+HH:MM[:SS[.E££££££]], W utcorfset () Aik[H] None

e HH:MM:SS+HH:MM[:SS[.ff£f£f£f£f]], WRmicrosecond ;0 Hutcoffset () ANiz[E
None

R ESAEL timespec FALE BB R AAHE GRIAK "auto'). BRLAZAMEZ —:

'auto': Y microsecond i 0 M5 'seconds' #[F, FNE "microseconds’ f[f.
e 'hours': PAWIAEIEN HE B & hour,

e 'minutes': PA HH:MM AR AL S hour flminute,

e 'seconds': DA HH:MM: SS ¥R & hour, minute fllsecond,
» 'milliseconds': f & FEREMA], (EARFFME M/ NG E I 22, 48 HH:MM: SS.

SSSo

e 'microseconds’': DA HH:MM:SS. fff££f ¥ & 528 mHE] o
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TEf: HERRIE R RIS Ry, A 2 A

ST IERL timespec 05| % ValueError,
Bl

>>> from datetime import time

>>> time (hour=12, minute=34, second=56, microsecond=123456) .isoformat (timespec=
—'minutes')

'12:34"

>>> dt = time (hour=12, minute=34, second=56, microsecond=0)

>>> dt.isoformat (timespec="microseconds")

'12:34:56.000000"

>>> dt.isoformat (timespec="'auto")

'12:34:56"

3.6 HIHE: HEINT timespec ZH4Y.
time.__str__ ()

STTRTE T ¢, str (t) T t.1isoformat ().

time.strftime (format)
IR ] — A H 52 A AR R T P B AC R B R i AR . BB s 2 M B s %, S
[ strftime() F= strptime() 894T A1

time._ format__ (format)
'ﬁ time.strftime () M. A EMHF Rt ime XT%?E%W\ F A FAF B A R A U
TFERAMME R st r. format () #ATAE AU AT BE . BRBUE 5 S 52 8GR, 1S Hstrftime()
7FU strptime() 8947 4 .

time.utcoffset ()
MR tzinfo iy None, NIR[E] None, FHMNR[E] self.tzinfo.utcoffset (None), FHHIE)G
FANIR A None B —AME /N — iEI’J a timedelta X REF5| & 5FH .

1 3.7 BOE M UTC I 22 AR IR R — S B R P L

time.dst ()
MR tzinfo A None, MJiR[E None, HNiR[E self.tzinfo.dst (None), FHIEGE AR
None ﬁ%%ﬁmﬁﬁlj\?aiﬂﬁtimedelta KTRIPRE | K FH .

e 3.7 BOE M DST Z{EA TR H ) — DB E

time.tzname ()
MR tzinfo A None, NJiR[E None, ZFHMIR[E] self.tzinfo.tzname (None), WHRGHEARN
[7] None ﬁ%*ﬁ??@%ﬂﬁ%ﬂﬂ%@'lﬁ#% .

%R time
i £ ime XTSI £

>>> from datetime import time, tzinfo, timedelta
>>> class TZ1l (tzinfo):
def utcoffset (self, dt):
return timedelta (hours=1)
def dst (self, dt):
return timedelta (0)
def tzname (self,dt):
return "+01:00"
def _ repr_ (self):
return f"{self. class .__name o"

>>> t = time (12, 10, 30, tzinfo=TZ1())

QS
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>>> t

datetime.time (12, 10, 30, tzinfo=TZ1())
>>> t.isoformat ()

'12:10:30+01:00"

>>> t.dst ()

datetime.timedelta (0)

>>> t.tzname ()

'+01:00"

>>> t.strftime ("$H:%M:%S %2")

'12:10:30 +01:00"

>>> 'The is {:%H:%M}."'.format ("time", t)
'The time is 12:10.'

8.1.8 tzinfo W&

class datetime.tzinfo
iif%~/|\?ﬂﬂ%%%@, W R UZRA N E LG . € Lt zinfo BTIERAMHRA RFFE I X
SRS

tzinfo B (AT R) WLBIRIARE S datet ime Rt ime M RIMER . XEX R H
ENTREMEA Y. T A B[], JFH.tzinfo MR SCR R A MU A 5 UTC fY2E(H. X445
PAJe DST ZE{HRY T, #- SR eI H I s a3 A A .

RFFEIRAE—TAE T2, IHFH (BD) SRAMRMEH datet ime LT RREMBRIEC zinfo JriAM)
SCPL, datetime BEHURAE T timezone, X tzinfo — AR BT, BHELAS UTC 1 [HE
EZEERFRARFIN X, Bilhn UTC A5t EST #1 EDT.

T EAFRAERIREOR . —Atzinfo FRMTAG NS EORMN __init__ O I3k, &
B BRI DAREAE , (ERT ROV PR . SRR MEEOR, FEARSR PT BB U «

—/Ntzinfo WS TINRERT BSLPIPA T ik, HARTR S HE B T BB dat et ime X}
ST . ARG SER, AT PAR A AR S

tzinfo.utcoffset (dt)
A A 5 UTC 2R 01—t imedelta X4, QIR AHET XFE UTC PAZE N IE . T
A DXAE UTC DAY Ry f

XFRRE UTC By & 3hiF 225 2Bk i, WK —"Ntzinfo X4 [ i AL % B X Al DST #
¥, Wutcoffset () N 23R [P E ) F. Q14 UTC B 22 A 6 & W3R [l None., 7E H
O IR MHE R — A timedelta X4, HBUE ™R T -timedelta (hours=24) Fl
timedelta (hours=24) Z[a] (ZHEMWIBELF/NT—RK) . KEZButcorfset () HELME
AN BERE A I Z—

return CONSTANT # fixed-offset class
return CONSTANT + self.dst (dt) # daylight-aware class

MR utcoffset () IREEA KN None, NMldst () AR IR[FE] None,
BHiAJutcoffset () LS| K Not ImplementedError,
TE 3.7 R R UTC W 2ZEANFERR 6 — AR 5B E

tzinfo.dst (dt)
FH A0 (DST) JH3ERIEN—Atimedelta X5, QI DST {5 B ARFNR ] None.

AR DST K g HR ] timedelta (0) o Q15 DST B 5 WK 2ZE(EAE N — >t imedelta X5
Il (BMWutcoffset () TN . R DST ZEUIE W H, staEEYIMAvtcorfset ()
BT ) UTC B 22, RICEFREIME R dst () BRARRA MK DST /5 8. B, datetime.
timetuple () &V Htzinfo @MEWdst () J7 ¥ K0 E BN % 0 5 B tm_isdst JEFR,
Mtzinfo. fromutc () &M dst () FAEEHE XA DST 1 aAs .,

— AT AR AL BEARHE I AN B Y € 2 10 £o TR LG 1z b AHE BUI B h R — 2
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tz.utcoffset (dt) - tz.dst (dt)

W B RERE t zinfo FREBIH dt .tzinfo == tz fF N datetime X4 d 3R 8] [ERERY
A N1 0= viNe Vs e o 1 0 N I el =S NV @ o = R NI 2 1 I S 0@ o e B VA=
datetime.astimezone () WSS T, BIGYER I3 SO B 00 s B ORAT A AL E R
FRETHT. WR—tzinfo FEARRAEX —m, WIFPANEStzinfo. fromute () HIEHA
SEHPATEAEARAT GO 55 astimezone () IEFRL A -

REHdst () BSEBARES ML T Z—:

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)

WA dst () SL4T| K Not ImplementedError,
T8 3.7 JCE R DST ZE{EANFHBR Ry — BB -8 E

tzinfo.tzname (df)
FEXF T datet ime X4 dt (BT I BFRAE N FAFER IR, datet ime BIHUEA & SATATEAFER A TR
MENE, WATREHA LT ES L. flin”GMT”, "UTC”, ”-5007, *-5:00”, "EDT”, "US/Eastern”,
"America/New York” @A IR BIH . QR FAFERLFRAMNR ] None, #HERX 2k
A — A E R E A, X RNt 2 i nfo 28] BEFSLMLIE T8 A 4R 5E dt (E3R [1]
ANRFIZFR, FEAEY € zinfo FREMTTALIE LB BT .

BN t zname () LS| K Not ImplementedError,

By e datet ine e ine RGN, K TENIORA AN, dacetine %200 Y
YERNBEASEL, Mitime MRLHKF None fENEASE. XFtzinfo FRIFIEN YIMERIFER d S
BB A None 8{ & datet ime ZEHSLHI,

MfL A None B, W24 i KRBT R o BBl Wy . BN, 321 None i H T4 L KR B[R]
MEAS Hezinfo thildb3. il utcoffset (None) iR[EFRHE UTC B ZZ WIS HH AL, FAIEER
A HABT] F T R BUARHE I 2 1 29 2 15 1

WE N—/~datetime WERFKE| N datet ime JER, dt.tzinfo 5 self 2[Rl—X4% . tzinfo J7ykn]
DM — 5, BRIER PRI EEWA T czinfo k. WATHWHE KRSt zinfo JyERF dr ffiseh
AHUBTE], T AN g B O HoAth sy DX A X 42
A —NHEIMA czinfo ik, BN TRITRSAEESE:
tzinfo.fromutec (df)
WHESHEA datet ime. ast imezone () LR . Sy HJHHK;, dt.tzinfo 2N self,
F H. dr 1 B I R S el R e m UTC WfA], fromutce () B9 H Fr2 R H 350 Fm) [ 5ok,
IRl —ANEE ) datetime SR FIR self FASHIETH] .

KEHtzinfo FH VLN 2 T0 A b gk K BN fromute () SEPL. T W MEHE 1 DA AL 3 ]
FE ZE (A IS X DA B[R] s 472 B A o s R R A s B IR X, % I 3 L R IR AR AL #EE DST % 48k b [] /5 4%
MNEE ARG L. — NN Fromut e () SEHATBETCVEAE T A 5L T IEF AL B0 12 (5
UTC 1) FriERT22H0e T Br &t e H AR, SR O v] Gt T Ea R R m 8. BRA
astimezone () Mlfromutc () PRI REICIEAE AR ISR, AR AG5 R 12 558 T iR
T IS 26 JR A DA R IR 220 24 v B AN /INIHEL A 37

ZIEET ARG DL AURD , BRIN fromute () SCBUIIFT R 07 LA
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def fromutc(self, dt):
# raise ValueError error if dt.tzinfo is not self
dtoff = dt.utcoffset ()
dtdst = dt.dst ()
# raise ValueError 1if dtoff is None or dtdst is None
delta = dtoff - dtdst # this is self's standard offset
if delta:
dt += delta # convert to standard local time
dtdst = dt.dst ()
# raise ValueError 1if dtdst is None
if dtdst:
return dt + dtdst
else:
return dt

JEPAF tzinfo_examples.py XA —tzinfo FEHIHIT:

from datetime import tzinfo, timedelta, datetime

ZERO timedelta (0)
HOUR = timedelta (hours=1)
SECOND = timedelta (seconds=1)

# A class capturing the platform's idea of local time.
# (May result in wrong values on historical times 1in

# timezones where UTC offset and/or the DST rules had
# changed in the past.)

import time as _time

STDOFFSET = timedelta(seconds = —_time.timezone)
if _time.daylight:

DSTOFFSET = timedelta (seconds = —_time.altzone)
else:

DSTOFFSET = STDOFFSET
DSTDIFF = DSTOFFSET - STDOFFSET
class LocalTimezone (tzinfo) :

def fromutc(self, dt):
assert dt.tzinfo is self
stamp = (dt - datetime (1970, 1, 1, tzinfo=self)) // SECOND
args = _time.localtime (stamp) [:6]
dst_diff = DSTDIFF // SECOND
# Detect fold
fold = (args == _time.localtime (stamp - dst_diff))
return datetime (*args, microsecond=dt.microsecond,
tzinfo=self, fold=fold)

def utcoffset (self, dt):
if self._ isdst (dt):
return DSTOFFSET
else:
return STDOFFSET

def dst (self, dt):
if self._ isdst (dt):
return DSTDIFF
else:
return ZERO

def tzname (self, dt):

(FOAkED)
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return _time.tzname[self._ isdst (dt) ]

def _isdst(self, dt):
tt = (dt.year, dt.month, dt.day,
dt.hour, dt.minute, dt.second,
dt .weekday (), 0, 0)
stamp = _time.mktime (tt)
tt = _time.localtime (stamp)
return tt.tm isdst > 0

Local = LocalTimezone ()

# A complete implementation of current DST rules for major US time zones.

def first_sunday_on_or_after (dt):
days_to_go = 6 — dt.weekday ()
if days_to_go:
dt += timedelta (days_to_go)
return dt

US DST Rules

This is a simplified (i.e., wrong for a few cases) set of rules for US
DST start and end times. For a complete and up-to-date set of DST rules
and timezone definitions, visit the Olson Database (or try pytz):
http://www.twinsun.com/tz/tz-1ink.htm
http://sourceforge.net/projects/pytz/ (might not be up-to-date)

In the US, since 2007, DST starts at 2am (standard time) on the second
Sunday in March, which is the first Sunday on or after Mar 8.
DSTSTART_2007 = datetime (1, 3, 8, 2)

# and ends at 2am (DST time) on the first Sunday of Nov.

DSTEND_2007 = datetime (1, 11, 1, 2)

# From 1987 to 2006, DST used to start at Z2am (standard time) on the first
# Sunday in April and to end at 2am (DST time) on the last

# Sunday of October, which is the first Sunday on or after Oct 25.
DSTSTART_1987_2006 = datetime(1l, 4, 1, 2)

DSTEND_1987_2006 = datetime (1, 10, 25, 2)

# From 1967 to 1986, DST used to start at Z2am (standard time) on the last
# Sunday in April (the one on or after April 24) and to end at Z2am (DST time)
# on the last Sunday of October, which is the first Sunday

# on or after Oct 25.

DSTSTART_1967_1986 = datetime (1, 4, 24, 2)

DSTEND_1967_1986 = DSTEND_1987_2006

#
#
#
#
#
#
#
#
#
#

def us_dst_range (year) :

# Find start and end times for US DST. For years before 1967, return
# start = end for no DST.
if 2006 < year:

dststart, dstend = DSTSTART_2007, DSTEND_2007
elif 1986 < year < 2007:

dststart, dstend = DSTSTART_1987_2006, DSTEND_1987_2006
elif 1966 < year < 1987:

dststart, dstend = DSTSTART_1967_1986, DSTEND_1967_1986
else:

return (datetime (year, 1, 1), ) * 2

start = first_sunday_on_or_after (dststart.replace (year=year))
end = first_sunday_on_or_after (dstend.replace (year=year))

(FOAkED)
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return start, end

class USTimeZone (tzinfo) :

def _ init_ (self, hours, reprname, stdname, dstname):
self.stdoffset = timedelta (hours=hours)
self.reprname = reprname
self.stdname = stdname
self.dstname = dstname

def _ repr_ (self):
return self.reprname

def tzname (self, dt):
if self.dst(dt):
return self.dstname
else:
return self.stdname

def utcoffset (self, dt):
return self.stdoffset + self.dst(dt)

def dst (self, dt):

if dt is None or dt.tzinfo is None:
# An exception may be sensible here, in one or both cases.
# It depends on how you want to treat them. The default
# fromutc () implementation (called by the default astimezone ()
# implementation) passes a datetime with dt.tzinfo is self.
return ZERO

assert dt.tzinfo is self

start, end = us_dst_range (dt.year)

# Can't compare naive to aware objects, so strip the timezone from

# dt first.

dt = dt.replace (tzinfo=None)

if start + HOUR <= dt < end - HOUR:
# DST is in effect.
return HOUR

if end - HOUR <= dt < end:
# Fold (an ambiguous hour): use dt.fold to disambiguate.
return ZERO if dt.fold else HOUR

if start <= dt < start + HOUR:
# Gap (a non-existent hour): reverse the fold rule.
return HOUR if dt.fold else ZERO

# DST is off.

return ZERO

def fromutc(self, dt):
assert dt.tzinfo is self
start, end = us_dst_range (dt.year)
start = start.replace(tzinfo=self)
end = end.replace(tzinfo=self)
std_time = dt + self.stdoffset
dst_time = std_time + HOUR
if end <= dst_time < end + HOUR:
# Repeated hour
return std_time.replace(fold=1)
if std_time < start or dst_time >= end:
# Standard time
return std_time
if start <= std_time < end - HOUR:

(FOAkED)
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# Daylight saving time
return dst_time

Eastern = USTimeZone (-5, "Eastern", "EST", "EDT")
Central = USTimeZone (-6, "Central", "csTt", "CDT"
Mountain = USTimeZone (-7, "Mountain", "MST", "MDT"
(781

)
)
Pacific = USTimeZone "Pacific", "PST", "PDT")

THTE R I A TTARE AU I £ 2 in fo F2RAEREAF PR DST $E4fe i b2 th B W]k 5 1 (R0 17
. BT, % ESEEARFRI X (UTC -0500), ‘ERJ EDT M=H % "~ MEIEK 1:59 (EST) 25—
MOTG, FAET— A —REMK 1:59 (EDT) Z J5— &5

UTC 3:MM 4:MM 5:MM 6:MM 7:MM 8:MM
EST 22:MM 23:MM O:MM 1:MM 2:MM 3:MM
EDT 23:MM O:MM 1:MM 2:MM 3:MM 4:MM
start 22:MM 23:MM O:MM 1:MM 3:MM 4:MM

end 23:MM O:MM 1:MM 1:MM 2:MM 3:MM

24 DST FaE T (B7start” £7), ASHuEHeh AL 1:59 BEF 3:00, T2 2:MM (1 i (R EAERS— K2 18 A 75 LI
K HAE DST 45—k astimezone (Eastern) AL S hour == 2 &R, i, 7E 2016 4F
B R, FRATEE:

>>> from datetime import datetime, timezone
>>> from tzinfo_examples import HOUR, Eastern
>>> u0 = datetime (2016, 3, 13, 5, tzinfo=timezone.utc)
>>> for i1 in range(4):
u = u0 + 1*HOUR
t = u.astimezone (Eastern)
print (u.time (), 'UTC ="', t.time(), t.tzname())

05:00:00 UTIC = 00:00:00 EST
06:00:00 UTC = 01:00:00 EST
07:00:00 UTIC = 03:00:00 EDT
08:00:00 UTIC = 04:00:00 EDT

24 DST Z5 i) (Iend” 47), S SERSRE AOTEAE 1) 380 ASHBIRHA) (oA —A/INRHE AR AT BB R B i -
ARG/ o BPRAILSE AR ) 27 24 K A A RN 38 5:MM UTC (] o A i s AR
1:59 (4B FRRBERF] 1:00 FRAERD . B2 1:MM A R] 02 A 15 0 . B} astimezone ()
JE A A WA AH AR UTC /NS B S 51 5 A T3] ) 2 b /DN Bt SR A5 A LS 3h (R AT R o X AN L SE AR
B FIH, B2 5:MM T 6:MM () UTC ISHEIFE RG4Sk AU SE AR TR ) R g e i 1) 1:MM, (B ii—
/I‘E‘ng‘ﬁi%ﬁfold JEMEB R O 15— SRR 1. BN, 7 2016 Ak ZmEah e ml gy, A
53

>>> u0 = datetime (2016, 11, 6, 4, tzinfo=timezone.utc)
>>> for i1 in range(4):
u = u0 + i*HOUR
t = u.astimezone (Eastern)
print (u.time (), 'UTC =', t.time(), t.tzname(), t.fold)

04:00:00 UTC = 00:00:00 EDT
05:00:00 UTIC = 01:00:00 EDT
06:00:00 UTC = 01:00:00 EST
07:00:00 UTC = 02:00:00 EST

o = O O

HHEEAR datet ime SRIGEE fold JEYEEPRAPAR S, EATE LB B4 .

AN SCVFIN () B R AR SR B 75 2 G A fo 1 o JRIERIME, st iR G ptzinfo 1-2;
Yt imezone BEEALAM AR E2ZMEI t zinfo TREIAERTR BST (€ 2(E -5 /M) sifiFon
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EDT ([&5%E25(H -4 /M) 2RI 245 1 SUHY .
S

zoneinfo datetime fiHtH —PEAL imezone 25 (FSRANFTEE S UTC WEERZ) &
Htimezone.utc @ (—4 UTC B XSZH).

zoneinfo jy Python #73k T IANA v R %38 & (tH4FR M Olson BRI ), X E.

TANA IR B 2 % B . GEHFROM tz, tzdata BY, zoneinfo) & K& AURS A H ok n &8k £
AR Y M 5 AR LR TR B S e 2 i I EAT R DA L BA SE AT B X AL UTC
FEE AN AR TR

8.1.9 timezone W&

timezone Jgtzinfo BT, ERMBENELARE—LAE UTC B E B 228 & SR X

X AT P A T AT I LERR R S A B DA S, 3K S8 b A — AR AN R) H 0 2 (8 AN ] Y B 22
BORTEDT S X R B e A T A
class datetime.timezone (offset, name=None)

offset ZHLWLIIE E N—~timedelta X4, FnAHE S UTC B ZE. B0 ™4 iR 6l T
—timedelta (hours=24) fll timedelta (hours=24) ZJa], HNW&5|kVvalueError,

name ZHGERT e WIRAEE WA — TR, EXFPiIfEdatetime. tzname () Jrikiyik
IEI{EO

3.2 B fE.
e 3.7 BOE M UTC I 22 IR R — S B P L

timezone.utcoffset (dt)

S ¢ imezone ST I .
dt BN BRI At imedelta 51, S TFAHMINEE UTC 2 Wi,
12 3.7 JUH MG UTC 2R T — B0 B .

timezone.tzname (dt)

AR 9] 24 £ ime zone SEBIRAN I i 5 1Y [ S 1 -

QR A TER 25 et name, W] t zname (dt) Frak B4 PRRFIRYE of Eset (HF AT AN A .
W offset “ timedelta (0), ML A “UTC”, FHNHFEFE UTC+HH MM, Hp+ 2k offset
MIEN455, HH il MM 4352378 of fset .hours fll of fset .minutes L,

e 3.6 iU M ) offset=timedelta (0) 4 K % FR BLAE R fdl B ) UTC T A 15 2
"UTC+00:00",

timezone.dst (dt)
B2k [H] None.,

timezone.fromutc (dt)
RE] dt + offset, dt ZE I H— AT datet ime 3L, HWp tzinfo (HIX A self,

Ktk

timezone.utc
UTC X, timezone (timedelta (0)).,
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8.1.10 strftime () 1 strptime () BIfTA
date, datetime flltime WRHLFF strftime (format) F¥E, AIARAIEH — BB FEH5H
FiFr s i FR) 28 75 I TR R 450

M, datetime.strptime () ZELMHEFE R H AT 0] ) 545 22 FURH Y. 1) X 2 49 B ok ) —
Avdatetime X4,

TERBULT strftime () 5 strptime () KEZERILE:

strftime strptime
Mk HRA 25 RS R RO AR | R R T 4 e A K dat et ime X4
IERBL | SBI v ESES
T date; datetime; t ime datetime
A strftime (format) strptime (date_string, format)

strftime () 0 strptime () Format Codes

PATRAIRIE R T 1989 B C ARifE pr 2R i ifas U, BN A RIE C KB P F- & _ B3 A
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B 28 ZR) it
%a i TAE H S . (D
Sun, Mon, ..., Sat
(en_US);
So, Mo, ..., Sa (de_DE)
$A AHAL ) I A H Y (1)
AR Sunday, Monday, ...,
Saturday (en_US);
Sonntag, Montag, ...,
Samstag (de_DE)
Sw PATREFRIEC R TAE | 0,1,...,6
H, Hdr0FRREMNH,
6 TR BN,
%d ), PAHEERIEE | 01,02, .., 31 ©)
R H G I — K
%b 2t H I 4R S o (D
Jan, Feb, ..., Dec
(en_US);
Jan, Feb, ..., Dez
(de_DE)
$B AHAI H oy 4244 (1)
January, February, ...,
December (en_US);
Januar, Februar, ...,
Dezember (de_DE)
Sm #EE, PATEEREE | 01,02, .., 12 ©)
AR H G
5y #EJE, PATEEREER | 00,01, ..., 99 9
TN, AN
5y TR E R | 0001, 0002, ..., 2013, | (2)
A - 2014, ..., 9998, 9999
$H PARNE g | 00,01, ..., 23 ©)
AR/ (24 /BB o
%1 PARNS S ik | 01,02, ..., 12 9
AR/ (12 /i)
sp AHIH) AM B PM (1, (3)
AM, PM (en_US);
am, pm (de_DE)
sM #EE, AT | 00,01, .., 59 )
ENIE i
%S #EJE, A% | 00,01, ..., 59 (CIN)]
ANOEL
$f AP AE B — A~ 3E 4K | 000000, 000001, 5)
B, THEFEH 6 (i, 999999
%z UTC 1w # &, # | (=), +0000, -0400, | (6)
L S~ +HHMM[SS[. | +1030, +063415,
fEEEEE]] (AR | 030712.345216
i;ﬂﬁ%ﬁlﬂﬂﬂ%?ﬁ
%7 B XA PR (AR5 | (55), UTC, GMT (6)
198 ] BB D 25 FAFER ) Chapter 8. #iE3#:%)
%3 PARNE IR T %R | 001, 002, ..., 366 )
AP HIT S
%U PARNE R R R | 00,01, ..., 53 (N, )
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NT IR, BAFET C89 FRHEARTT A HAMb— e /R fF . IXLESHHAS YT 18O 8601 H .

| 8% T &
< iE
5G| A 2L 1SO 8601 40y, Fntd & K43 1ISO BT (5v) i | 0001, 0002, ..., 2013, | (8)
AR 2014, ..., 9998, 9999
su | AT R IS0 8601 BRI H S, Hih 1 3R | 1,2,..,7
B—.
sV | ATEE B s 1SO 8601 B40), PAEMI—ff ha s — | 01,02, ..., 53 ®),
Ko 501 e 1 A 4 HE R, Q)

XL AT REARAE A -6 LE S strftime () HERCG M . 1SO 8601 443 F1 ISO 8601 Eiti+5
ARG S LA B S8 M ER . A strptime () BFHE AN SERE S 1 LAY 1SO 8601

18505 K valueError,

Xof 52 B SRR AR I SR E AN -6 A 2253, IR Python B8 I FTfE~F- 51 C Y stritime () B
B, WA FER-G 225 R AR UL . S HRB -6 B SR s B A NS AR, 1520 strftime (3)
R RS EAL P SRR SR E AT TR A 2

3.6 JrRINEE: BN T %G, su fl &V,

EARAT
MRS, d.strftime (fmt) BT time B time.strftime (fmt, d.timetuple()), {H
IR MR ERSCHF timetuple () Fik.

St Tdatetime.strptime () K, BRIMEHN 1900-01-01T00:00:00.000: {R{if RAEME R F458
g S S A A BREA (L R R B

ffiff] datetime.strptime (date_string, format) Z{T:

datetime (* (time.strptime (date_string, format) [0:6]))

PRAERS A P SR AR IR B K 2E AR S, B datetime. strptime P2 LHFHHLSH time.
strptime I E#H.

X eime ¥g, F AL HEMESKAUE AR, Pt ime XEREA XL ARENTHAEA, W
TR 1900, 1A FIH FH N 1.

W T date w5, BE. 4y, EABEIORS ORISR R, B dare XA e . e i1
I, S AR 0.

AR SRR, X0 24 i DX 5 A B BT 0¥ 2 7R 1) Unicode AL AR A% 20 24 ER R A FE Xt
BT HAR PG . fERLT-E PRI AL 2 A MG Bt E R, e HA & I strftime WA EE
8% UnicodeError B HiR | — S FEFH .

YRR

(1) T A AR 224 1 DRI a8, PR e L R i (L 24 PR R T . 2B £ & AR s (3
1" month/day/year” t5day/month/year”) , - FLAr H w] BEAL & (8 F XIS 58 B T 6 /8 A0 BRI SR i A% 20 R
Unicode 47 (Blanfn R 4 ui Xk R ja_Jap, WERIAGISHEATEEN eucdP, STIS B ut£-8 H1i
—A; il locale.getlocale () AIHfE 24l K% B o) .

(2) strptime () JrikBERSMAATEEA [1, 99991 EIEI A HIAEAT, {H < 1000 AY4E (b IR TE A 4 (%L

FIRE

TE 3.2 FOEM: FEZ BIIIAH, strftime () JERIRT >= 1900 H4FE0 .

TE 3.3 M FEMUAR 3.2 H, strftime () ¥R HFRT years >= 1000,
(3) M5 strptime () FE—EMHEAR, WEREM 1 f85 KM/ N, sp 554 28 mik /N B
(4) Htime BHIRFERZ, datetime BEHASHFETD.

4 f£ A datetime.strptime ('"Feb 29', 'Sb $d') BFSEEEHE, N 1900 A2,
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(5) 245 strptime () H¥EEMEHE, £ BN EZ 2N RADFIET. $£ 24 Cir
R A AR (HEAAE datetime X5 sCPl, FILE R ERTH).

(6) XTMRIAMIFER, %z and 2 AL SR HAZE T
Xt AN B A AR 0

$z utcoffset () &Pl +HHMM[SS[.fEE£££] ] BRI FAFE, Hrp HH B4 H UTC 2
/BT ERAS TH) 2 DB E44ER , MM 25 UTC B 22 (1 4403410 2 (VS 24588, ss s
th UTC B 22 [ FP R0 2 78S P45 8, T EE£E££ oh s UTC B 22 I RURb0 4317 6 3 400
TP o I ZE N RERIRPIY £EEEEF AP0 IS, Y I 22 BB Bt EEEEEF I SS
I ERE RS . BN, W utcoffset () 1&[A| timedelta (hours=-3, minutes=-30),
M &z SRR FAFH 1 -0330".

TE 3.7 OB UTC I 22 AR — R

16 3.7 B 252t sz 594 strptime () Jrykiy, UTC ZE{ERTLATER . D2 [ 61§ 5
rFafF. Blfm, '+01:00:00" RERMSE—/DITRYZE(E. B, $24E T2 AT 1 +00:007,

$Z {E strftime () H, HIR tzname () 1R[] None N $7 &9 h— s FR s FEHALRE B
T sz SPREORENE, REUIC— D ERFER

strptime () {EZHFEN 52 fA:
1. REGHLERAY XIS B AT PAE time . tzname HRATA{E
2. YRS H{E UTC A1 GMT

SRR IEAE H A A W] (BN OST, UTC Ml oMT, {HATRERCAH EST. B45| K valueError
PR TLRLEL

TE 3.2 O M3t sz 8445 strptime () HART, Fd—DERAB datet ime XI5, 45
M tzinfo ¥F#i A— 1At imezone SEfi .,

(7) 245 strptime () Jrik— &M, sURM sw (UNTHaEEYILH H TEG (5Y) BT

(®) KMUTF su Ml sw, sV AUHTHE strptime () M FAFER I8 E B LA ISO 447 (%6) BYiHH.
HREHFR 56l $Y 2 AR HAY .

(9) 4F strptime () FE—EMEAN, BISRHEERK 9d, 5m, $H, 31, $M, %S, 3J, $U, $W fl sV
L. B sy AERARI SR
&ix
8.2 zoneinfo --- IANA B X ¥

3.9 Bk e

zoneinfo BIHURYE PEP 615 il IR ML T AR I DX SE IR SRy TANA B DB R . 4% HEBRIA I
#, zoneinfo SAEN] REMTFLL T RGN IXE M AR ARG KBHEA T, %R LR N
PyPI | #24E1) tzdata 55— fd.

W
Bith: datetime $fitt ime flldatetime KL, ZoneInfo 25kt N RTEE G X -~ 2R A .

4 tzdata iy CPython #2%.0IF A 44 AT PyPT S R X e ity 5 —Jr ..
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8.2.1 {#M ZoneInfo

ZoneInfo jgdatetime.tzinfo MG IERKMHIASLH, HEEELIWER. datetime. replace
FiES datetime. astimezone 5 tzinfo L KEE:

>>> from zoneinfo import ZoneInfo
>>> from datetime import datetime, timedelta

>>> dt = datetime (2020, 10, 31, 12, tzinfo=ZonelInfo ("America/Los_Angeles"))
>>> print (dt)
2020-10-31 12:00:00-07:00

>>> dt.tzname ()
'PDT'

PARET7 M F) FBIIRT RIS G T e H BN ElE 5 nT R e g h— 22 TR O T Ab B & I e ffe:

>>> dt_add = dt + timedelta (days=1)

>>> print (dt_add)
2020-11-01 12:00:00-08:00

>>> dt_add.tzname ()
'PST!

X BEI DGA SCHRAE PEP 495 | AT fold. TERTAESB0n [ I 22554 - (1 a0 4 i 2 AR i i
M), 24 £old=0 WP R 2 ATHYIZE, T2 fold=1 WG AR =5 UM 22, il

>>> dt = datetime (2020, 11, 1, 1, tzinfo=ZonelInfo("America/Los_Angeles"))
>>> print (dt)
2020-11-01 01:00:00-07:00

>>> print (dt.replace(fold=1))
2020-11-01 01:00:00-08:00

BIHATHR A 55— I XA, fold RFwiisd B IE B 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 HIEE

zoneinfo FLHUNH BEER LIS DXECHE, T2 7 vT BB DL A R Ge s X E0d 2 55 PyPT _E 1956 — 5 £
tzdata FRELF XA E . HLERSGE, HER—E Windows REWAIELEN, H AW HIH) TANA 0454
PR T T B ARAIE RS DAE B G AR A I, HEFERT tzdata FREAEE . A0SR R G4 A tzdata
YRR, WA ZoneInfo WRAHERES| % ZoneInfoNot FoundError,
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EEERIER
24 ZoneInfo (key) WMMM, WHERSEEATET2PATH Pt H K TR RILE key 1931, RN
I NS5 7E tzdata (AP UCHL . AT R o] 3 i =y Ok i

1. BRAM TZ2PATH Al it Hifth =X 48 2 By W 7E 20 i3 0 FEITHCE .

2. TZPATH W[H 7y E & MATHCE .

3. fEEATET, WREEAH reset_tzpath () BRECRIBIL.

MmiFHECE

ERINRY TZPATH AL G LU R Ecs 12 )38 F A B 078 (Windows BRAN, %R Ge3A i R R “@H” {7
B). TEPOSIX REGir, Tlifsr A& TGRS 2 1% Python [ & F1iE R G iy DX ECa 11 & 008, flfiT vl
DA I 48 5 S PR BRI TZPATH (8 4 ILIK 2l configure AR ——with-tzpath) A4S BRIA
HIR B AR, %I 22— os. pathsep 7R FERFH

EAEE L, BEHSTEsysconfig.get_config_var () HPA TZPATH #FE L.

INRECE

YHIRATZPATH B (FES AR SR SE  reset_tzpath () i}), zoneinfo WIHLRE i IR
H PYTHONTZPATH, WISRAS e & B R AR .

PYTHONTZPATH
X g Phos.pathsep MR, HAP A& 56 X B RIS . B b 40t A%
AR B AR 8. #E PYTHONTZPATH HH$5 % MIAHXT BE AT A 9l i, (B E A L T 24
T8 E A BRARI AT Z S T2 A E X5 CPython ¥§5| % TnvalidTZzPathiarning, i HAtsg
AT B Z WA DR A B 5 | K S

PR EAL RGN R GBI tzdata £, 15X E PYTHONTZPATH="",
BITHREE

TZ BRI TN ] reset_tzpath () RECRACE . WHEIFANBEBCNILEANE, AT ETREME
MR E R KB (SRR LD RGN IX) At R b 1 R A B

8.2.3 ZoneInfo 3

class zoneinfo.ZoneInfo (key)
— PR datetime. tzinfo 72K, BAR—DHTAE key FrifEny IANA B [X. X FH45E
A AT P SRR B P T AR R BB XS 45 (ER 0 —Fhral, WA key (Hiliid ZoneTnfo.
clear cache () 3EIRGAFRR, XPAT WS RS2 N ElH:

a ZonelInfo (
b ZoneInfo (
assert a is b

ey)

key
key)

key WAVOR A HO bR fEAL POSIX ARG IES, Hh Xt L— 25 H . AEREA TAGEE
RIS 5] K valueError,

MR A R EIVCE key SO, MXERRRFG] K ZoneInfoNot FoundError,
zoneInfo KHAWNNMEAMEL:

classmethod ZoneInfo.from_£ile (fobj, /, key=None)
BT R B AR SO B S (B1an—A A BERIRBEATH 0 S8 — A~ io0. BytesT0 Xf
%) Wit ZoneInfo X4, ANET EMIER, MRS LM E XL
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key SR EM R LI __str__ O Ml _repr_ () M.
H AL K BRI R SN I (B W pickling) o
classmethod ZoneInfo.no_cache (key)

— G S SR EAr R GRS B FMESHRARL, ARG AR SR I — S R i
i AR EA TN SR I R OAE T, (HE T AR SR BB B A N ) AR ORI 1 R G

B 35 OO 5 LRt 2 it 9 R O 4

et (] IR T 2T DAS DA N 7 2 s H IR S i iE X, RO TR E RIS
KA E .

WA PAGE AR Y25

classmethod ZonelInfo.clear_cache (¥, only_keys=None)
—WAE zoneInfo K B GAFH I k. WAL ASEL, WS IrE Gt B OO 484>
SRR ) A s A ] — BT S B
WALF— DL IR RILS only_keys B2, WA HENBSBNEF T HER. &
%45 only_keys [EAEGAF P HRA T B 5 20

Bl JORI ] B RO RE 2 LA NS Y 7 AU ) ZoneInfo 1 H I [A) % 52 1 1 3
X P AR B PN B 4 JRpRAS T R I RT RE 7 AR RS R 52 . A R AR E VR 75 K I A (8
ME-

MEHA—AE M
ZonelInfo.key

BCR— AP eianribure, EIRBE AR key M, VAR H— TANA I AR
i (0 America/New_York, Europe/Paris B Asia/Tokyo).

XTFAEE key BSMRET XAFHER X, ZEMAERBCN None.,

A R X LS B R B 4 I A PR — M BB A, (FR X S BT g AR A K
R DX ) 2 BT R — 52 A2 1 ) )L P ¢ 3 . CLDR (Unicode 38 Fi XIS A76 ) 2 2814500 H vl B
AR X LA AR Ry ] P AU IR AR

FHBRT

MFEzoneInfo WG B str WHR B FAFHFRBINS MM ZoneInfo. key Bk (S W ZEMEX
R AR )

>>> zone = ZonelInfo("Pacific/Kwajalein")
>>> str (zone)
'Pacific/Kwajalein'

>>> dt = datetime (2020, 4, 1, 3, 15, tzinfo=zone)
>>> f"/dt.isoformat () [{dt.tzinfo /1"
'2020-04-01T03:15:00+12:00 [Pacific/Kwajalein]'

XFET MR E key WS FEXTSR, str KELRAM repr (). ZoneInfo [ repr 2
HARSEHE LW H BA—E RAEA FRA B RFFRE , HERIEA S ZoneInfo H.
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HEFIIL

ZoneInfo XWRITIIEITHN, MARTFICIA S ELS, I HET X% ZoneInfo X}
% (R4 T key HIUXS) NREHEFE .
ZonelInfo jCFFB/‘Jﬁ‘j‘JB&g%?HZ%WIﬁﬁK
1. ZoneInfo (key): Ml A rEERIERS, SETH#FI—14 ZoneInfo X%, 1MY4KF5Ik
B, SOP Pt RE ol ] A it as, PR & A5 A ] — B X 5| 2 2 [F—X1 5. filan,
IR europe_berlin_pkl B2—PMEEET ZoneInfo ("Europe/Berlin™) ##EHEH1FEIE
FIFAFER, ARAT AT S B A R 89474

>>> a = ZoneInfo ("Europe/Berlin")

>>> b = pickle.loads (europe_berlin_pkl)
>>> a is b

True

2. ZonelInfo.no_cache (key): Mil il L8t AP 2SS, ZoneInfo R MW AHT TS
b, (B4 RFHIERE, SOFFML AR S 58S ARG 2. AR europe_berlin_pkl_nc
B MIF AT ZoneInfo.no_cache ("Europe/Berlin") W& EHFEHRFAFH, IRATA
T IA T AT R

>>> a = ZonelInfo ("Europe/Berlin")

>>> b = pickle.loads (europe_berlin_pkl_nc)
>>> a is b

False

3. ZoneInfo.from_file (fobj, /, key=None): M3 &R, ZoneInfo ¥4 A¥EETTE
B 5 RS . WAL H PR EEAE  SC &R ZoneInfo, MIHEFAMLATM 22818 5 &
SUFSMERE: BCE T I, B SRS NI/ 7 514

T AN 7 5 B R s B I DB AE P AL R SO A R ml i, ST AP ZAL R ST 51 AL EREE
AT AEAEXT AR B 51 W 7 Ko X8 TR AE LA AN [R] s DX B HiR A 9 3085 v 24 il B A7 1
ZoneInfo HFFASLESE R A —2k.

8.24 FH¥

zoneinfo.available_timezones ()
R W TANA B X AR B DX B A A A An 67 3 W R 0 A S i 4R . BRI %
BRI 2 FFT TR
I bR B A AL HE T B DX BRI A 4G “RpIR” B KN T posix/ Ml right/ H3g TR X EL
posixrules X,

B SR BOTRESATIT R SCE, BB N R %A 2SR5 A RO X ST
R EBHUT RO ER AT,

AR XL I AT ORI SN AT e &0 75 X 1) P A0SR, BT AR P . 24 fil )
CLDR (Unicode il Ffj DX IR AT fiff 128) 2 ZERARBUE N M P A 0545 . 73S [ ZoneInfo.
key HIAFEARPERLI .

zoneinfo.reset_tzpath (fo=None)

W B E BRI BRI (TZ2PATH) . UMAWSEOR AR, TZPATH SS9 N ERINE.

W reset_tzpath fAffizoneInfo FAFRRL, HIMAEZFAMGHHIEN FXE ZoneInfo
Fa xR R FHRE U i) TZPATH,
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to ES UM N T R os . PathLike W Hsequence S AN B FAFH, BT AN IS 24 %]
B WA E A 4 AR NG5 K valueError,

825 £2BF%TE

zoneinfo.TZPATH
— N FRE XA R N3P - Sl i 1E ZoneInfo B, ##< 5 TZPATH &4 H
BETEIE, I AR 58— SOk

TZPATH A] DA RS Xt iAe, AN EHIXT IR, ToIeE 2 i fe & .

zoneinfo.TZPATH 4§ M X R A GEME & X reset_tzpath () BRI A, PR b HE2E 08
zoneinfo.TZPATH i A2 M zoneinfo B A TZPATH B2 zoneinfo.TZPATH I{HLA —
KA,

A RIEN R RBIEWELER, WS T 28R .

8.26 FES5ESE

exception zoneinfo.ZoneInfoNotFoundError
H—AzoneInfo MRMME I TERG HHA DN IEE R BT RMING| . EkKeyError f—

T
exception zoneinfo.InvalidTZPathWarning

24 PYTHONTZPATH W& i3 i O, Blan— XTS5 & .

8.3 calendar --- H X EHLEL

PACES:  Lib/calendar.py

XA AR AT DA% A Unix cal HRRER H b7, B2t T He 5 H AR K r 5 s Bl BRIA O
T, XEEH RN — RS —K, BRI ERE—K GX2WMEBE) o mTRAE
Msetfirstweekday () JrkBE—JARH—FABIIK (0) B HELE K. A REICEECEE
RS HONRAEE . HEMXIGES Wdatet ime Ftime i,

TEIX A i S pR BRI BB 3 T — A BRAELL RS H )ik B AR B J7 18] TCRR ™ R I BUAT 2
Ji. XY Dershowitz 1 Reingold f 45 “ A" F a1 AT EA H Jiproleptic Gregorian™ [77 Y 5 X AH
TFo O MK 18 ISO 8601 ARifEMERE: 0 4EFEATCHT 1 4F, -1 4FE48AT0HI 2 4, MKILZEHE.

class calendar.Calendar (firstweekday=0)

@ —A~Calendar 4. firstweekday j&— " HEH, HTHE—JHME K. 0 2BH— (BA
i), 6 2EMIK.

Calendar X GEMLT L] {14 H I EEA s AR Y7 ik XD RA AN ATAL A
REAXACERAE . XTS5 Y T Ik 5E

Calendar SEBIA AT E:

iterweekdays ()
B — N ERAR, ERAR NS — R B R B AR — M S firstweekday
JEPERE 3L

itermonthdates (year, month)
K year - month H (1-12) iR [a]— Ak AA#R o iXAEAER R B H T H (Ef datetime.
date X14), HEIEE TAH KRN T4sse s —Em H .
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itermonthdays (year, month)
N year 4 month J iR | —A>5itermonthdates () UM IENEE, HAESZdatet ime.
date JUHIRRMH . BB E— R HPAEX T4 8 1 B R0 RE X TAEY A H Y,
IR EF 0,
itermonthdays2 (year, month)
K year 4F month k] —/Y5itermonthdates () BRI ENEE, HASFdatetime.
date JEERRE . ERIZHIE—DICE A H HEFARE LS4 e
itermonthdays3 (year, month)
N year 4E month [ iR [H|—A~5itermonthdates () A EN LS, (BEASTdatet ime.
date JuREIY RS A& TERAI—DHE. H. BARTd.

3.7 FrhYige.
itermonthdays4 (year, month)

N year 4E month [ 1R [H|—A~5itermonthdates () KW EN T, (BEASZdatet ime.
date JEEIMMRE. EREEWICEN—ITEE. A BIRERERUEEA R o,
3.7 Bl e

monthdatescalendar (year, month)
R[] year 4 month F W LS HIPN . FIR PR DMEEH E A datet ime. date W54
INAiOE] =S

monthdays2calendar (year, month)
1R[] year 4F- month H W LSRN . IR HE—A 2 LA d H 8O AR E WL ECY
2H I TC I B 3

monthdayscalendar (year, month)

iR I] year 4F month J RIS . 12T g — A ket 4> H B 13k

yeardatescalendar (year, width=3)
AR [T AT DA SRS A 4 B AF H S . R EDR — AR, S A AT . —
TaE T % width A1 GRINK 3). BAAEET 4586 4, GRS 1-7 K. &Kl
Hdatetime.date W4,

yeardays2calendar (year, width=3)
AR )R] DA RASE AR B9 78 4F H B98I (S veardatescalendar () ). JHFIEITTRZ
t 2R H B mos B LB i e . AEX AR H T8 0.

yeardayscalendar (year, width=3)
I 1] AT DA RASE AL i 2 4F H i3 (S yeardatescalendar () 2KB). PR ITR R
FoR H IR . AEX N HPH TR 0.

class calendar.TextCalendar (firstweekday=0)

AT RAGE XA 2 A 4l SCAS H g o
TextCalendar SLfHA VAT HYE:

formatmonth (theyear, themonth, w=0, [=0)
B EFEE H IR Z T E R Fom A i w o HIZI9E e, HIAIRPTE., [f8ETHS
JAZ BBATEE . SR H DR O T il Egs i set firstweekday () JriEte e MRS
—REM—K.

prmonth (theyear, themonth, w=0, [=0)

WM formatmonth () JF¥EHFTEIREIE H i .

formatyear (theyear, w=2, I=1, c=6, m=3)
RS E R ZATEAF R IR m BT . WESE w. TR e RIFROR HIAISE, JEmtT
B, A5 HZ AR R AR TG fs s set firstweekday () 7k E R B
JEIR SR — IR Wb — Ko T AR JRUAFE 5 ) 4 R IR — AR T T 9165

pryear (theyear, w=2, I=1, c=6, m=3)

WH formatyear () JrEIFFT BIR B4R
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class calendar.HTMLCalendar (firstweekday=0)

AT DA XA 24 i HTML H 7

HTMLCalendar SEfBIIA AR Hik:

formatmonth (theyear, themonth, withyear=True)
3R] —A HTML ERAVE 3824 H 0 H JJi o withyear “HEL, WAESSSAEESL, BHNHE
NHr

formatyear (theyear, width=3)
3R [ —A HTML FA8 13 B4R 000 H i o width (BRACH 3) Bl F e e — 175w A s .

formatyearpage (theyear, width=3, css='calendar.css’, encoding=None)
IR A —ANSEHE ) HTML G AVE A $8 € A0 H i . width*(Bkikh 3) A TEH— T2 79 A
i, *oss NEBHEXRMAT . WRAHEMZEEXFR, AT None o encoding
Sy TR g CERIAH RGBSR TS) «

HTMLCalendar LA TFEM:, RAIPAEBEERH & LN H H e,

cssclasses
—ANX R I — B IR CSS class 713, ERINGIZR A
cssclasses = ["mon", "tue", "wed", "thu", "fri", "sat", "sun"]

A AT AR A E A

cssclasses = ["mon text-bold", "tue", "wed", "thu", "fri", "sat", "sun red

. HJ

FEEBMR, SIRNKELIR 7,

cssclass_noday

TAEH) CSS 24 EASHu RN H k4
3.7 HNEE.

cssclasses_weekday head

FATAREATH R A H A PR CSS K513k, BiAME S cssclasses M.
3.7 B HE.

cssclass_month_head

AUyrtsk CSS 2% (B formatmonthname () ). BERHAMEN "month" .
3.7 Hrh I EE.

cssclass_month

FA-HW AR CSS 26 (i formatmonth () ffif). BRIMEA "month" .
3.7 B HE.

cssclass_year

FLAERYAE Y CSS 26 (H formatyear () {#iH). BRIMEN "year" .
3.7 B gE.

cssclass_year_head

FEHR) - F3 CSS 2 (Hformatyear () fifl). ERAMEN "year"” .
3.7 Hih e

TR, RS a4 B0 RS AR MM B (I cssclass_month
cssclass_noday), (AT DA Zeke R KT R B4 TR A RFF, Bl

"text-bold text-red"

TN H % X HTMLCalendar 7R
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class CustomHTMLCal (calendar.HTMLCalendar) :
cssclasses = [style + " text-nowrap" for style in
calendar.HTMLCalendar.cssclasses]
cssclass_month_head = "text-center month-head"
cssclass_month = "text-center month"
cssclass_year = "text-italic lead"

class calendar.LocaleTextCalendar (firstweekday=0, locale=None)

AT Text Calendar W] PATEM I R P AL — MBS A PR, I HaRkE H A FEBLI 4
*/’J?%Ef%ﬁ?%%‘%fﬁ Hro QIR IGE SR S gAY, WAL E H 0 R TAE H AR A EAF R R
unicode 1% [A] ,

class calendar.LocaleHTMLCalendar (firstweekday=0, locale=None)

This subclass of HTMLCalendar can be passed a locale name in the constructor and will return month and
weekday names in the specified locale. If this locale includes an encoding all strings containing month and
weekday names will be returned as unicode.

R XN formatweekday () fil formatmonthname () Jy ¥ I B2 dang 24 | X1 £ 44 &
locale . T4 HIAY DI BB ARG I E, BIHENTA REFEL 4N .

RAMREHN TR LAY SCAS H DR TR 91 R AL

calendar.setfirstweekday (weekday)

WERG—FITE (0 FREM—, 6 BAREMLK) . $#24LT MONDAY. TUESDAY. WEDNESDAY.
THURSDAY. FRIDAY. SATURDAY Al SUNDAY JLANH EAEAE N H . BN, WEEHNE KN
BIWIR:

import calendar
calendar.setfirstweekday (calendar.SUNDAY)

calendar. firstweekday ()

AR [0 24 i e U ) B — R UL

calendar.isleap (year)

W year R FEAENR ] True , HWRE False,

calendar.leapdays (yl, y2)

RIAEERE y1 25 y2 ORAE y2) Z IR FEAFRIAEE, b vl # y2 24E 0
SH DR EORT T J TH 20 ) )3 PR 335

calendar .weekday (year, month, day)

BRERAE (1970 --..), KA (1-12), KH (1--31) Z2EHJL (0 2EH—).

calendar .weekheader (n)

R — g B S 400k n 38E B LA S TR I

calendar .monthrange (year, month)

R HEE FIRE A K2 B LA A H KA.

calendar .monthcalendar (year, month)

RIIFRR—AH W H . AR AN HFIREIIR . BRMAE—I6, &
JEffiffl set firstweekday () AR E .

calendar .prmonth (theyear, themonth, w=0, I=0)

eIt month () REA—AH I H .

calendar .month (theyear, themonth, w=0, [=0)

i TextCcalendar 25ff) formatmonth () PAZATFAFERIEGR B H My H .

calendar.precal (year, w=0, I=0, c=6, m=3)

T calendar () iR BIEEAER H T .
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calendar.calendar (year, w=2, I=1, c=6, m=3)

f#iJfl Text Calendar ) formatyear () REEAER 3 FK) H P AZ AT FAF R IRIE

calendar.timegm (fuple)
— A RARAR G B R, B IR A B AN ime B AP gme ime () PR IR 1]
JFIR 1A R Y Unix (8] B0, fBUE 1970 4RI AR THEL, POSIX %ifih. SEPs L, time.gmtime ()
Mt imegm () @A MAH Y

calendar FEHE S DUF R & M

calendar.day_name

TE 2 HIE 5 T 2R B LR EAL

calendar.day_abbr
TE2 H TR & B T 2om B La 5 1% .
calendar.month_name
AE Y HITH E I 2R — 4P A . XA —HMAS N T AEE RG], A BRI RN

B oo 2 S

13 H month_name[0] EEFMHEH.

calendar.month_abbr

E%ﬁﬁiﬁ%‘%f“T%@TH PRI B EH . XEIE—H WA S8 1 EE e, Al ERRKER 13
H month_abbr[0] B&F4FE.

S
Bithdatetime i H AR E$EAL 5 € 1 me BHABITH BER T R X S .
itk time Ji$)Z M R]AH 3¢ RN

8.4 collections - FIEHIEHT

PRACHS:  Lib/collections/__init__.py

XA T — e LT R A g, P05 TN Python R N AR dict, 1ist, set Fltuple HIED
o

namedtuple () | — AL &%, HPREIEICAM 1K, TRITEBOEA AR .

degque RSN L%, {5 append FiI pop 7 H s 14 BEAPAR B o
ChainMap REFHPZE, T80 2 MU AL .
Counter FULY T, RO T RIS AR R T RO e

Ordereabict | 7R TE, FEICHEAHBAIELTTIT.
defaultdict | FMMTE, BRI PIGEN T R, i

UserDict B TS, ik TR
UserList B THNFENS, i TR

UserString BTV ERXTG, Wi A TR

Deprecated since version 3.3, will be removed in version 3.10: ¥4 23 % X BB E collections. abc i

Beo N TERFRI R EZSE, BATHE Python 3.9 AKX AMBIER R TSR A7AE .
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8.4.1 ChainMap Y&

3.3 B HE.

ChainMap JFF 2 MPUFREMEER] &, XEEENTHEAT PAE R — S BT B Xl He A d— Ay
MR ERMME Hupdate () BHRGZ,

XAEATPAR TR AR e, I BB A -

class collections.ChainMap (*maps)

S

—/~ChainMap f2A>FHLBE HAMBRI A S, B Eplig nl SRR HLIAT . WPREA 17
SEALAT maps, —AZEFIAYHEA maps. ZAE, BAFEER D GEDBUT.

JRZ W PAFAEAE— DI R . XFNFRIRATF, ATDATE L maps JRIEAIFIE R oA HAb)

WRAMCERGS, B2 MEpEkE. ARRE, 5, SOIMER RS — .
—AChainMap WL 5| A IRZBGT. BTEA, WEOR—ANRIZBUN R T, XL B

Fl|chainMap .

SCRFPRA N P ITE  3 AhEA —A> maps JE L (attribute), — M _ETRSCHT7IA (method),
—MFBCENTE WU R (property):

maps
—/NA]DASET L A 2 . XA R R RS — R R BN G — IR R I 4L . B
A ARG, PTABHE . 3R — WL

new_child (m=None)
R[N ChainMap 28, A8 T —ASHILS) (map), 5T B Bl 24 5 55 010 19 4 FRBL) (map) .
AR m B8 E , BRSO SEE], R A BTN m, aREA s, stk
—E L XFERYTE— d.new_child () W% MT ChainMap ({}, *d.maps) . iX

NITER TR T LR 3C, AL SRS E .
15 3.4 U HC S5 T IR m B2,

parents
JE MR 8] — AT ChainMap 3,8 B A W 24\ SE BB G, BR T 28 —A>. XA AT DATESE R
kit 56— AN o T 937 S 2 U E nested scopes R EAE RS HT ] nonlocal S, FII
WA DA LN RS super () « — > d.parents W5 HZEHT ChainMap (*d.maps[1:])

WE, —ChainMap () WEAUNT 2 i A5 FE Rl A R A E Y-

>>> baseline = {'music': 'bach', 'art': 'rembrandt'}
>>> adjustments = {'art': 'van gogh', 'opera': 'carmen'}
>>> list (ChainMap (adjustments, baseline))

['music', 'art', 'opera']

AR 5 A — AN RAIRT — R F i et L update () BRI E IR

>>> combined = baseline.copy ()
>>> combined.update (adjustments)
>>> list (combined)

["'music', 'art', 'opera']

1E 3.9 BOEW: ST | M 1= BB SCRE, MU PEP 584,

MultiContext class £ Enthought CodeTools package 5 3¢ 555 WG 261 .

Django "' JH T B4R 1Y) Context class J& H Lyt 6%, B8 BA B F SCHER RIS Rk, 25l
Fnew_child() F¥EMparents $E)E1E.

Nested Contexts recipe @t 1 g 75 0F 8 — AW s A BT HE AT SR H A e g B 231

—A BT H AR Chainmap.
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ChainMap Il FF0%57%

XL T A B
145l Python P35 lookup %17 5+

import builtins
pylookup = ChainMap (locals (), globals (), vars(builtins))

PR E R e TSR T A &, LT EOAMER BT

import os, argparse
defaults = {'color': 'red', 'user': 'guest'}

parser = argparse.ArgumentParser ()

parser.add_argument ('-u', '—--user')

parser.add_argument ('-c', '—--color")

namespace = parser.parse_args ()

command_line_args = {k: v for k, v in vars (namespace).items() if v is not None}

combined = ChainMap (command_line_args, os.environ, defaults)
print (combined['color'])
print (combined['user'])

M ChainMap FEHRE LR SCHIHIT

c = ChainMap () # Create root context

d = c.new_child() # Create nested child context

e = c.new_child{() # Child of ¢, independent from d

e.maps[0] # Current context dictionary -- like Python's locals()
e.maps[-1] # Root context —-- like Python's globals()

e.parents # Enclosing context chain —-- like Python's nonlocals
dl'x'"'"] =1 # Set value 1in current context

dl'x"] # Get first key in the chain of contexts

del d['x"] # Delete from current context

list (d) # All nested values

k in d # Check all nested values

len(d) # Number of nested values

d.items () # All nested items

dict (d) # Flatten into a regular dictionary

ChainMap JEHHHHEP RIS — WU, 5 lookup SR RBEAGE, SR, WIRFERESHMER, ©AT
PMR A5 il S— A>T IR L E

class DeepChainMap (ChainMap) :
'Variant of ChainMap that allows direct updates to inner scopes'

def _ setitem__ (self, key, value):
for mapping in self.maps:
if key in mapping:

mappinglkey] = value
return
self.maps[0] [key] = value

def _ delitem_ _ (self, key):
for mapping in self.maps:
if key in mapping:
del mappinglkey]
return
raise KeyError (key)

(Faksn
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(22 B30
>>> d = DeepChainMap ({'zebra': 'black'}, {'elephant': 'blue'}, {'lion': 'yellow'})
>>> d['lion'] = 'orange' # update an existing key two levels down
>>> d['snake'] = 'red' # new keys get added to the topmost dict
>>> del d['elephant'] # remove an existing key one level down
>>> d # display result
DeepChainMap ({'zebra': 'black', 'snake': 'red'}, {}, {'lion': 'orange'})

8.4.2 Counter Y&

—ANTT B TR, AR e AT S k. il

>>> # Tally occurrences of words in a list

>>> cnt = Counter ()

>>> for word in ['red', 'blue', 'red', 'green', 'blue', 'blue'l]:

.. cnt [word] += 1

>>> cnt

Counter ({'blue': 3, 'red': 2, 'green': 1})

>>> # Find the ten most common words in Hamlet

>>> import re

>>> words = re.findall(r'\w+', open('hamlet.txt').read().lower())

>>> Counter (words) .most_common (10)

[("the', 1143), ('and', 966), ('to', 762), ('of', 669), ('i', 631),
('you', 554), ('a', 546), ('my', 514), ('hamlet', 471), ('in', 451)]

class collections.Counter ( [iterable-or-mapping])
—/Counterg—Adict T, MTHEOTHRAXNSE. B 1MEA, TTREFIME (key) —
FEAEAH, ENTRTHEBOAE. TTEOT DURAE R, 4036 0 FIfidl. Counter R4 Mg HA

155 1Y bags BY multisets,
BRI RAE T iterable IR KA MG, BUNHE mapping (£13% counter) FJ1A1L :

>>> ¢ = 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} #: N RAUAT I, AREIZ, WRARIEATE Counter H, B LR E-—4> 0 A2
5|k —A~KeyError:

>>> ¢ = Counter(['eggs', 'ham'])

>>> c['bacon'] # count of a missing element is.
—Zero

0

BE—NECN 0 RS MR T LD IcR. ] del RMERE:

>>> c['sausage'] = 0 # counter entry with a zero count
>>> del c['sausage'] # del actually removes the entry
3.1 Hi e

TE 3.7 R A dict BT, Counter K TILHAH AT IIEE. Counter M R IEATH 15
SR RESREFIIUT . 2R SIEHR A ORI FAT A U HEY , SR 5 PHEHAEE AT A
I BRI HET .

Counter X RAEXS P AT 7 B 0T T 7 YA PASNE S5 — L8y ik
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elements ()

R[] — AR, HAP A ORI A BT RE T IR E . JOR S B U B I 3R [
IR —ATCRBITRE N T —, elements () HRBWE.

>>> ¢ = Counter (a=4, b=2, c=0, d=-2)
>>> sorted(c.elements())
[la', lal, lal, lal, lbl, lbl]

most_common ( [n ] )

R AN, HAR A n A WAL R S BUREL, $H AR th @ BIMRHET . W02 n
BMEECN None, most_common () FRRIEH ¥ iy FrA LR THEEM AR TR E K
H BRI -

>>> Counter ('abracadabra') .most_common (3)
[(ta', 5), ('b', 2), ('r', 2)]

subtract ( [iterable-or-mapping ] )

A T ik R Z Bl ok 42T £ (81 counter) HHJTCER . KT dict . update () {HIE2
FiAER e AR AT AT DA O BB 8k

>>> ¢ = Counter (a=4, b=2, c=0, d=-2)

>>> d = Counter (a=1, b=2, c=3, d=4)

>>> c.subtract (d)

>>> ¢

Counter({'a': 3, 'b': 0, 'c': -3, 'd': -6})
3.2 Bl e

T FUTTEARH T Counter X5, B TP I TAED G UL AR

fromkeys (iterable)

XN EBALECounter FELH,

update ( [itemble-or-mapping ] )

b= 5T KT Z8 ok 4323 % (5 counter) HAYICE .. KU T dict. update () HEEM E
MAEE . Hoh, THERF ZW Y2 PNIuRFY], AR (key, value) XHIFSI.,

Counter X4 H FH 25

sum(c.values ()) # total of all counts

c.clear () # reset all counts

list (c) # list unique elements

set (c) # convert to a set

dict (c¢) # convert to a regular dictionary

c.items () # convert to a list of (elem, cnt) pairs
Counter (dict (list_of_pairs)) # convert from a list of (elem, cnt) pairs
c.most_common () [:—n-1:-1] # n least common elements

+c # remove zero and negative counts

BROE T JLAEERRE, AT B Counter 44, DAAP multisets GHACEE AT 0 199E2) . AR, 45
AR, N E IR TR AR SRR IR B TR B DA AR A
AR SR, EUR4 & AL BN B N T B

>>> ¢ = Counter (a=3, b=1)

>>> d = Counter (a=1, b=2)

>>> ¢ + d # add two counters together: cl[x] + d[x]
Counter({'a': 4, 'b': 3})

>>> ¢ - d # subtract (keeping only positive counts)
Counter ({'a': 2})

>>> ¢ & d # Iintersection: min(c[x], d[x])

Counter({'a': 1, 'b': 1})

>>> C

d # union: max(c[x], d[x])

Counter({'a': 3, 'b': 2})
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FRE AN (—TCHRfERF) B S TR B .

>>> ¢ = Counter (a=2, b=-4)
>>> +c

Counter ({'a': 2})

>>> —¢

Counter ({'b': 4})

3.3 BRI RE: BN T IO, ORI, B A R S

1EMR

oG RN T RBIEATR E R TR Bt (H2, NN HER OB AR A Sy

THWNX LB, X T B INE B AR .

Counter JE@—FMBY T, ARFIEAE. (EHTHRIEL (AIREER b =T AFF AL HoAth
{H.

most_common () J5¥EFEAE T BHE P HIRHEF .

S 5B ¢ [(key] += L OEMRBRTRZSFFIAIL, FrAZEL. /INECRI decimals #R ] DA
M, WFRRAH. update () Mlsubtract () BIRW—FE, T AT HHER SRR 0 ALK,

ZHEFVRLT N ALBINEEME MR BT BATTLAZ 0 5i7EL, (H R T ECN I,
B RBURG], EE R BT SR D8N LB AT

elements () FEERIFEEOTEL. 2B 0 FTETE.

"
=

Bag class 7F Smalltalk .
Wikipedia £%4% Multisets.
C++ multisets ZLREFI T .

AP EMZ £ A& M, 2% Knuth, Donald. The Art of Computer Programming Volume I, Section 4.6.3,
Exercise 19 ,

S EREMEAGTREMETNAASAANNZ LA Z FHitertools.

combinations_with_replacement ()

’map(Counter, combinations_with_replacement ('ABC', 2)) # —-—> AA AB AC BB BC CC

8.4.3 deque &

class collections.deque ([iterable[, maxlen] ] )

AR [l B R ] B 5, WA BTG (H i ¥append () , M iterable  (3%ARX15) idatl
. IR iterable WA TEE, TR

Deque FAFI 2 Ak 5% queue PAFIAL Y (%352 “deck”,” double-ended queue” [JfEi&R). Deque %
ﬁ%ﬁf{ﬁ, PAERR RN (append) FIBEH (pop), MPTRSERATLA, FHANTT B AR5 4042 O(1)
B

BSR1ist XGMSERMAERE, (AEAIRLR 2 KM, 1 pop (0) #l insert (0, v) ¥
WO HARAA/NRIGLEL, 51 Om) I 7FRS 3 IF 4.

HIR maxlen WA 5 E B F 2 None , deques A] DAMG K FMEERKJE ., B, deque LR EFNTE E /K
K. —HRRE KB deque Y T, M4BT, [FIFECR UM 75 —imi it . BR5E KB deque
SR (L) Unix filter tail (ITIEE. T A IRRETT DTS 6 I o e e Hoh A R i 5 27
KUIBAF (deque) X5 30 HE DA R 5 vk

append (x)
W x B4 g o
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appendleft (x)
asm x 2 Ak

clear ()

BRI IR, RN 0.

copy ()
B — I,

3.5 B HE.

count (x)

T deque FICRET x B4
3.2 B RE.

extend (iterable)

P75 deque B4, GELLENAN iterable Z2EUHHIICER .

extendleft (iterable)
PR deque /M, JEATESIN iterable ZHPHIICE . R, ZAWINEE, FES5RH iterable Z4)
FH A G 455 st R s

index (x[, start[, stop] ] )

R[] x 7F deque HNEE (FERT| start 2 )5, 5| stop ZHil) . IRESE—AVCHIIR, 405 R4k
@Umu%[ﬁﬁ/’alueﬁjrroro

3.5 B HE.

insert (i, x)

TEPIE P A X o
WEARIHA X FEHBRK deque M K maxlen 1)1, 851K —1>TndexError,
3.5 Frhi e

pop ()
AFH Hak [l —4I0 %, deque i IHR—A> R ICEIIE, 5| K —A> IndexError,

popleft ()
5t Hak ol —4Je%, deque RZeMIAAR—A>. WIREA TR, w5k IndexError,

remove (value)

MR BN A value, IR TG & valueError,

reverse ()

R deque WP HES . &[] None .
3.2 Fr I EE.

rotate (n=/)

WARRE S n 22, AR n UKL, LI ZE0R R

W deque N2, MATEARRE)—HME M T d. appendleft (d.pop () , MZEJEH—
LGN T d.append (d.popleft ()

Deque X4 RS 7 — A R stk

maxlen

Deque i ART, AERBA IRERIEHE None .
3.1 B fE.

M T DA BB AE, deque iR X L. B fF. len(d). reversed(d). copy.copy(d). copy.
deepcopy (d) . AR MZE AT in DA TFR5IAGIE a0l i e MR %E. Rl UiRER
SR Z FEY R O {HAE HE &K 2 O(n). TNk BEdLTT I, ek 235 .

Deque MRAS 3.5 FF4A2FF __add__ (), _mul__ (), fl_imul__ () .
vk
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>>> from collections import deque

>>> d = deque('ghi'") # make a new deque with three items
>>> for elem in d: # iterate over the deque's elements
.. print (elem.upper())

G

H

I

>>> d.append('Jj") # add a new entry to the right side
>>> d.appendleft ('f") # add a new entry to the left side
>>> d # show the representation of the deque
deque(['f', 'g', 'h', 'i', '3'])

>>> d.pop () # return and remove the rightmost item
ljl

>>> d.popleft () # return and remove the leftmost item
Ve

>>> list (d) # list the contents of the deque
['g", 'h', 'i']

>>> d[0] # peek at leftmost item

lgl

>>> d[-1] # peek at rightmost item

lil

>>> list (reversed(d)) # list the contents of a deque in reverse
['i', 'h', 'g'l

>>> 'h' in d # search the deque

True

>>> d.extend('Jk1l") # add multiple elements at once

>>> d

deque(['g', 'h', 'i', '5', 'k', '1'])

>>> d.rotate (1) # right rotation

>>> d

deque(['l', 'g', 'h', 'i', '3', 'k'])

>>> d.rotate(-1) # left rotation

>>> d

deque(['g', 'h', 'i', 'j5', 'k', '1'])

>>> 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%

TR T deque FIZFH A
MK deque 324 7 25/p] Unix tail sdygshfE

def tail (filename, n=10):
'Return the last n lines of a file'
with open(filename) as f:
return deque (f, n)

7 — AR — IR ICR A, i WA A INAI A 212056

def moving_average (iterable, n=3):
# moving_average ([40, 30, 50,