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CHAPTER 2

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

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)
IR [l — A A A . ZEOT DA — NGRS RS ER — AR, R E AR, iR
xEXT __abs__ (), W abs (x) FfikMH x. __abs_ ().

all (iterable)
IR iterable FI A TCENE (BEEENZS), BE] True . 24T

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

any (iterable)

Qs iterable W) AE—JCE NENR ] True., QR ERL NZS, BF] False, T

def any(iterable):
for element in iterable:

(continues on next page)
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(R L —5)

if element:
return True
return False

ascii (object)
GRS repr (), REl—DXRAITHRFAFE, HErepr () RERF f"’f$ HrE ASCII s fi5 1)
FHF, S \x. \u Fl\UREE . AE R R Python 2 [Frepr () R [EI A2 AL

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

>>> bin(3)
'Ob11"

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

WMAAR—E FEFL “0b”, A nlLAGE R AR

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

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

HW format () FPHEZEE..

class bool ([x])
Rl —AT/RME, True B(#H False, x i HARUER AAAM X A2 515—*???% WA x B R EE P
W&, ik[E False; HAMEMIRE True, bool K int T2 (ﬁj’l‘, F £ —int, float, complex).
HMEABRUEKHE. BHA False fll True LS (S04 4 ﬁi)
3.7 A x B R ReE AL E S

breakpoint (*args, **kws)
R B HE T BRARBE ATIRAS e BAACRUL, B sys. breakpointhook () , HI%EH
args fll kws .« BRIATEML T, sys.breakpointhook () EHpdb. set_trace () HHZE.
RAEOLT, BaiEE—ER R, AL ‘\/:—ttE'F/\pdb HAgE AR g/ i A B mT E A
Pikgs. B2, sys.breakpointhook () W DAY E NHAL— R EHWibreakpoint () BalH
M, AR AARER A I s

Bl k—F % EH builtins . breakpoint FPfHS% breakpointhook,
3.7 UGBTI

class bytearray ( [source[, encoding[, errors] ] ] )
AR ] bytes B4l. bytearray AN AEFH, WETERHN 0<=x <256 HURE. EH
AR FPAN KGR B WY D5k, DT 72 52 20 (iR s I by tes BRI 5k, 2 Wlbyres
Fe bytearray 31 .

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

o WRZE—A swring, LML encoding ZHL (errors ZHAIRVIEEN)) 3 bytearray () £fff
Fstr.encode () jjﬁ}l@l‘—? string 575 Ji, bytes.

o MR integer, SWIIRAK/INIZECT OB, A null FAETE.
o WIRE— NG buffer FRIXTS, 12500 KL buffer £ ] R AT UH1L 75504 .

o fNRRE—A iterable WIERNT S, BRIITEMTEREMLIZE 0 <= x < 256 AR, BEEH
VEB I WI IR N2

WARBA S, MEIEIN R 0 %A
W =8 55 £ — bytes, bytearray, memoryview Flbytearray 3t % ,

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

i, Mg sisfbytearray () #lA .
FAXGIA T A F BRI, 2 strings.
=3t 7 5] £ — bytes, bytearray, memoryview, bytes } %. FMbytes %= bytearray ¥:1F .

callable (object)
WR B object 2]V FARIELRE] True, HMEREIFalse, fIHRE] True, JHATRERI, (H
IR False, WEHM object ¥ EANLI . HHEAEATE (P8 IERER [ —AS ) 58
B); ARSEBITBIEA __call () W nEH T .
3.2 OB 3X A e EL—FF 45 7E Python 3.0 855 T, {H7E Python 3.2 & BT M A

chr (i)
iR 1] Unicode F {7 M HEH i B F AR FAr M a. BN, chr(97) REIFAFEE 'a', chr(8364)
BRMFAER e, X SRord () BYMREL.
LB EEEREZ 0 ] 1,114,111 (16 #F ] £/ /& Ox10FFFF) . 05 i @ X N iEH, 2l
Kk ValueError %,

Qclassmethod
O — ATV R T

—EIRIERA TN —DES, MR EOIAEEEA A AR %S AT
PR TFEIZET A

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

@classmethod XFEHITER IR N R decorator — %27 function,

RIIEW AT AT DAESR EREAT (BN . £ () Wal IESEBI EJEAT (ftn c O . £ (). HPrmAELASE
SRS 2N o AR AT B IRAZE BT, MR IRA SRR AR B & il o —
MEHUEA -

K5 C++ 5 Java FIERSHEART . WRARFEIGH , WS Hstaticmethod (),
MTREZH XL ENEL, HSH types
compile (source, filename, mode, flags=0, dont_inherit=False, optimize=-1)

Bt source Frif AL AST X154, RIGXGn PAiexec () dieval () 4T, source ] PASEHHLHY
FAHR . AR, B AST X4 . 2 Wlast BEHLRg SCRY T g anfar (i Fl AST X4,

filename 225 BRI SCAE 4 5 WERACH A TR BEMSCAF BRI, R PAE A— 28R HERAY(E
(WM ' <string>').

mode SEZFgE T i A IR . Q5% source ZIEA]FA, AIPAE 'exec'; WISREH—FK
B, AL 'eval'; WA HATEA], WAE 'single'. (RS —MIELT, WHE
TR PITL R AR None B ST EHIHE K. )

A BESHY flags FI dont_inherit 15 HIHE S 1% source IE I EIWEA future 1547, QR PTEAARSLAE (K
FNZE) WEHPEH compile () BT HA R future HAIRGIFMRID . ARG T flags 4L
{B3%4 dont_inherit (52 3) M| flags K5 RE A LA LR LE To A MM # A R4 A future 1547 £ (H
e WA dont_inherit h—A-HESHE, WHAE flags 2810 — T2 SN A 301 futare 15478595 2
o

Future &4 f] LR AR5 0, 2180 0] DA aof #5267 3Ok 15 0« H AR RRPE ) L e 7 1T PAIE
i future  FEHH) _Feature FKISLHIN compiler_flag BRI

B E flags i 2 ¥ KRS SOV PR VR IS AL A B R )2 await, async for Al async
with, 243 & T W7 ast . PyCF_ALLOW_TOP_LEVEL_AWAIT B}, FiR B4 4E co_code
H1i% % T CO_COROUTINE, FHH[ifit await eval (code_object) X HAHIPIT.




The Python Library Reference, £[F] 3.8.1rc1

optimize LS E HIFAIAZN; BOME -1 Vepe 5 ARSIy —0 U [ A DLtk g . ok
EJ?E OJ (;&ﬁﬁtﬂc; __debug_ HE). 1 (BrEwsiliik, __debug_ NfR) si2 (COMTFAFH:

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

K ValueError S% .
MR LA /4T Python AASAY AST IR, iifZ[iast . parse ().
Bl k—~F % EH compile T SEL source, filename,

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

Wity AR RS K LSS AT 4% B AST A4, Python A% 547 7 Ay Python
AST 25 PR R VR TR T A0

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

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

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

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

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

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

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

HFEA —int, float, complex FiiR T B E AL,
3.6 JRE A FST] DA TR R 2R SO B A T4 4
3.8 B A W _ complex_ () fil__float_ () REXMELHESE _ index_ ().

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

class dict (iterable, **kwarg)
Bl P, dict MR ANFHE, Shhdict fekd X7 —dier TREXE.
HAMASRERA, EHSWNEW1ist, set fltuple 28, PAMcollections fHdk,

dir ( [object] )
WA LS, MR A AR A2 R. GERA LS, EaziliRNZN A U8
e TIE
WARMPE N4 R __dir_ () W, BAZHERERM, B AER R —AJ MR, X
FVFSEIHE X __getattr__ () B{ __getattribute_ () MREHXRAENR HE Xdir () il
EENTJEM.

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

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

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

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

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

>>> import struct

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

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

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

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

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

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

def _ dir_ (self):

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

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

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

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

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

>>> list (enumerate (seasons))

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

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

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

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

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

AR AR R AR AR . TEVR RN el . Bl

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

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

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

FHNIPAS [Rast . 1iteral_eval (), REREA AL EPITIEL S SCH I FRIBAFIFE
Bl R— % % F M exec T Z 4L code_object,

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

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

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

Bl R— %% F 1 exec T SE code_obiject,

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

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

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

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

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

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

Sign = "+" | n_mn

infinity = "Infinity" | "inf"

nan = "nan"

numeric_value = floatnumber | infinity | nan

numeric_string [sign] numeric_value

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

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

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

WEREA LS, WRE 0.0 .
i

>>> float ('+1.23")

1.23

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

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

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

>>> float ('-Infinity'")
—-inf

FF R —int, float, complex IR T IR H A,

3.6 Jii B A GAT DARE N R e AU Se 5 P e A T 4L

3.7 WA x BAE R RV A MBS

3.8 MUHEAE: AR __float_ () AREXIENEE __index_ ().

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

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

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

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

class frozenset ( [iterable] )
R —ASH frozenset R, B A[IESHL iterable PIICER . frozenset @ —MHNERIZK.
HrIZER R, &R frozenset fIE 4 KA — set, frozenset,
EENEN set, 1ist, tuple fldict 2%, PAMcollections Bk TR BIEAL.

getattr (object, name[ default]

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

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

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

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

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

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

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

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

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

>>> hex (255)
'Oxff!

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

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

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

('oxff', 'ff', 'FE'")

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

>>> f! ', f£! ', £ !

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

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

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

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

CPython implementation detail: This is the address of the object in memory.
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input ([prompt])
WRAFAE prompt 525, WPRH G ASRMERT L, REAWRATAT . #K, ZREBEA P —
11, FHEGR TR (R TREMIATRE) HaRkb . 43HE] EOF i, Wik EoFError. 4N

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

"Monty Python's Flying Circus"

WM T readline 8, input () R ERIEMLE 2204 40 A1 77 S0 sk D)6 -
Bl RE— % FH builtins. input N Z% prompt.
ERI R AZ IG5 A — A% 3 builtins . input/result FfAF45E,

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

AR ] — AP AT BT AT S xS R B R, SR AER G I SRR ] 0. WSR3

T _int__ (), int(x) $faRE x.__dint_ (. WR x EXT _index__ (), BERRM x.
_index_ (), MR xEXT __trunc__ (), B¥iRM x.__trunc__ (). XTIEEE, B¥
MEE A

WA x NRET, BUE A base ZEL, x AR TFAFER . bytes, Fonitfilh base (V) B EF T H
Wbytearray Sfil. SICFHIVILAA + 80 - (PRIAGERESH), BiETAEZE. —DiEHhn
FIECF S 0 8 n-1 9%k, Hdra ) z (A 2|z ) FR8 10 £ 35, BRIAK) base 2y 10, FeiFri il
0. 2-36, 2. 8. 16 FEHIBFE AT LAAEMTL F F 0b/0B . 00/00 . 0x/0X FiZiskFm. 4k 0 %%
IR T EORAE I RS, e Mg RS2 2. 8. 10, 16 #EHI—4~. FrPA int (r010",
0) &IE¥n, fH int (*010") Al int ('010', 8) BHTEM.

PR E GES A4 F R — int, float, complex ,

3.4 MU A QIR base Ajgint BB, {H base X454 base.__index_ ik, WISRMZ
SARBGHEHIE . DARIBIRASE ] base.__int_ AR base.__index_ ,

3.6 Jift A LRI DAGE R R e AU S0 ) B A T AL
3.7 MR x B BB N I E SR
3.8 A AR __int_ () REXELHEE __index_ (),

isinstance (object, classinfo)
MRS object 12 Z 4L classinfo W SLHI e @ H (B, [AIEEUE 40 T-2RMGR I True. A1 object
RNRGERBNNS, B B2k E False. W classinfo 2R RN G otdl (B b HAd 2T
BBIHZ S TCH ) , IRA AR object 2 H AP AEAT— R SEBIERIR A True. 412 classinfo BEAN 2
R, WARERTTHB AR THRTTH, WMRFE & TypeError 7.

issubclass (class, classinfo)
W class J2 classinfo ) (E3% . [A32E0UE D) FIRNGERE] True, REWIIEH A B T2, dassinfo
WL ISRV TCAL, FEBIFILT classinfo FEEAS 55 BB A . FEATM MBS, #BR

K TypeError B,

iter (object[, sentinel] )
R[] —Aviterator X5 . M/ RBAFAEL —ANHS, B DESHBRERAEFEAER . REE S
TS, object W HERERMNY (B __iter__ () F¥E) MIESWS, s CETEIHY
(ff _getitem__ () ¥k, HEFSE 0 JF-R) . MR BEALREX PN, 2k TypeError.,
WA B =52 sentinel, HR 24 object W& AT JH IR G X ARG 0L F 48 R EARHAE, IR
LR ER__next__ () HERH N LS HIA M object; Q1AL IR B H) 455K J2 sentinel N fil
K StopIteration, 75 [EVEFH4EH .

BB E R E R,

Writer () M BRI N 2 — 2 M B BREEs . BIan, A BEmIRoE SO s B i v
FERER, HRBR SRR R

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

len (s)
R (TR . LS HLUE)FS] (40 string, bytes, tuple, list 3 range 55) S(4EA (40

dictionary. set BY frozen set £¢).

class list ([itemble])
BRI R AL, 1isc SiBs b —Fhnl AR P g KA, s S FLs (7)) FF o) KA — sy,

tuple, range.,

locals ()
BB AR 0] R 24 B A HUAF 5 R 78 . FEsREAIS BB A 2Rl Zocals () BPRHR
[l H W . HEEERIZER L, locals () Mglobals () j&[a—4 54,

il REE SO T A NE . SO R ERES O 1Y SR AL B AR R (E

map (function, iterable, ...)
MR —ANKF function [T iterable Wig— T4 ) HAG R AR . WAL A T HSMY iterable 2
B, function WIS ZAH WAL S S 45 H T/\}\Fﬁﬁ—fﬁﬁﬂ?ﬁ*# TR, 4 2 AN T]
BTG, B AT R AN AR R A R AR EE R . X T R A C &2 SH0tdm g
W, & MHitertools.starmap ().

max (iterable, *[, key, default])
max (argl, arg2, *args[, key])
RPN G PR K e R, BCE R B A R DAL S S i K .

AR FRME T —MIE SR, BAiR AR iterable, IR ATIEACH G PR ORICE; ARG 7Y
RPN ERAEEZSAE, MR BER K ES .

ﬁﬂﬁ/\TﬁEﬁEﬂﬂﬁéﬁ%%E’b&’% key KZHREHTFRBUNM SR, Wtedhlist . sore () 1.
default 5272 4 A TA R G2 RHR B R AR ATE RGOS, IF HA 4 default , W2 fih

K ValueError,
mARA Z A& KICE, W R KR b Ai‘ﬂiiﬂ X R Al AR E HE P L
H Il sorted(iterable, key=keyfunc, reverse=True) %ﬂ eapg.nlargest (1,

iterable, key=keyfunc) {&E—3.
3.4 ETN A keyword-only 522 default .
3.8 JiRFE 5 key W] PASH None,
memoryview (ob] )
R E LSRN IR MR BXRFHEL, WSHA 50 .

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

min (argl, arg2, *args[, key] )
R EAE AT R i/ MICER, BE R AN J PA_ESES RN
AR ASEE T — MBS, BdiEierable, SRIPATEAXIR PR/ MYTCER; AR T4 K
PAERIRLEZEL, MR e/ N B S

AP R R KB FINE S key LS EHTF RBUN M SR, Witeshlist. sort () 1.
default 52 Je YA AR RN ZERNR . AR AE AR GO =S, HF A Y default , W2 fh

ZiVal ueError,

mEH 2 AN /AT E, WL R BRI B — A W X MR HE T
T. H 4 sorted(iterable, key=keyfunc) [0] Ml heapg.nsmallest (1, iterable,

key=keyfunc) ﬁﬁ?—ﬁ(o
3.4 ETin A keyword-only 552 default .
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3.8 iU 5 58 key W] PASH None,

next (iterator[, default] )
IV iterator /)__next__ () PRI — It R . AERERASFET, WIR B4 ER default,
WA BRAIME N R StopTteration,

class object
BB — BRI HN R . object RITARRIESL . EHA A Python LR M Tk, X
PR ZAL S .

fE: fTobject A __dict_, WITEHRMEREMEIRS object BB,

oct (x)
FF— B R — TR “00” W /NI FAFER . G52 — N A7A0) Python FikX. W2 xR
s& Python [ int XJ4:, IPEFREE X __index__ () FERE—AHEH, —LLfF]1:

>>> oct (8)
'0010"

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

AR BRI hy \RE ) A5, JFRIIEREATE “00” BIZR, AT DAGE IR 5 ik

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

('0o12", '12")

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

>>> f! ', £

('0o12", '12")

HW format () FREEZAEE .

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

FTIF file F1R[BIXF R file object. WNASZICIEAREFTIT, WfhkOSError.

file J&— " path-like object, FTRFFEATIFHISCIFHBRAR (LR BRARECE 21 BT TAE H iR %42 |
WA DA B RE A BRI B SR AT . (R SR AT, ERBEE RN VO X4 % Ml
KM, BrAR closefd HiB N False .)

mode j&— PR EFAFER, AT @I s, BAER "o, XERE T AR
FTAIF . HAehH WG A 'w' (BWCESEEN M) 5 Hie ke =<' 5 B
5 ra' (£ —& Unix R4 L, TLIRMHI0SCIIREHEAT ANE, Pra B A28 I 2 SC
K)o AR, W encoding WA &, WIARYE TG ko E M HIS: fH locale.
getpreferredencoding (False) JARPUARMAINY . (BSEHUAIE AJRLGAT, W H — it it
KIFAREFGE encoding.) T HIHIRAE

i
2

CoL R (BRA)

"L BAL B

' HFETERIE, RS AR KK
"B, SRS IR R RSB N

TN
SO (BGA)
TOTHATEH (RS EA)

BB "o GTTHTF SO, 5 et [{30, Bl we' 5wl FHTIFSCUIEEN
Fo B e+ 5 rb FHTIFSUHAEEAA
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IEAIAE 42 5 R3], Python [X/2r “HERIFISCA /O, DA JEHIBGFT IR SCE (F04% mode B354
Hil) 'b! ) SREINE A bytes W&, F#ATEMED. AXAEXT (RABERT, & &
*mode* ZH AL ) W, XHENFRE st , EEMHATEEN encoding (ANARLHE) 5
F -6 BOA R 7T Rt i .

WAMA SRV — MR U, TR AR AEMRCR, HFehE . ZBiESTEX
A FP S Funiversal newlines, 3X4F Python 3.0 # BN ERINAT N i 5 [Fnewline TE 2 1) SCRY T RS
ZT

ffiE]:  Python AR T2 #AE RS SCRSCURS: B AL RS Hy Python A G521, HIt5F&
ek

buffering j2—A> AT REEL, M T BLE SR G Lk 0 DA g P (SRR vrE — BE IS
), VBTG (AESCARGUR A ), I H > 1 BEEEATE R 18] R/ HRGEm KRN (DA
FATCHELL) o WERBA L buffering ZHr, WIFRIA G vh Sfems i TAE 7 X F:

o SO AR E KN BEA TR o B R R O R R b KRN, S R
B Bk il io. DEFAULT BUFFER_SIZE, {EVFZ RS L, XK HK EEE &K
4096 By 8192 =75,

o “HHA? AN (isatty () I&W] True B3CHF) (EHATSEM . HALSCAR SCPRE ik 5k
WP b S

encoding ;& 1T RS B TS SCUAF I RS I 2 FR o X VA% HAE SCABE AT o BRIA G A 2 48 11
&1 (A& locale.getpreferredencoding () IR[EMA{E), {HB] A FI{F{a] Python 73 fjrext
encoding »  RIZFFMIGIBG) R, SR codecs fibk,

errors & — AR FAFEE SR, T8 2 WA AC PR gm i AN AR IS A 1 - XN BEAE BRI A
A DA & A hrifE s iR AR P (B2 % ), HEMfcodecs. register _error()
AT A B R A R PR A R . At PR g

o WURAFFESISH IR, 'strict' &5k ValueError & . BRIME None HAGHHFE IR

* 'ignore' ZMEESIR. W, ZMmIDE IR RS S EEEE K

e 'replace' &FFERARIC (BN "2 ) EAE EIREPEAH .

* 'surrogateescape' RFRRNALAMAN IEM P FIT/E A Unicode % H X H A ACHS 55, 75 AL
U+DCS80 %] U+DCFF, MY 5 AR ] surrogateescape fHRACTERR R, XLFH
ARIE AR EL R R AH F ) T P o X F AL BR AR AN R T8 A SCA-R A -

o HEHEB AU A 2 HF ' xmlcharrefreplace ' . g A L RFI AR 40 M AH M 1) XML

V2R

FAFGI M &#nnn; .
* 'backslashreplace' ff] Python )/ [a%% 75 0uag A R I Bk .
* 'namereplace' (WHEIEMRMEGHIRE) HA\N{. ..} B SUFPHIEHA LR FAF

newline Y5 flluniversal newlines B AWM A% (‘BALE T 3CARR ) . B WA None, "', "\n',
"N\r' Al "\r\n'., B T/ERE:

o MU BEBGE A, U12R newline Sy None, W fE @ AT, BAFHAIATATARA "\n ",
"\rtoEg \r\nt iR, XSEATHERIEN  \n ' FEIRIIFFIEZ AT, WARER T, NS
TATRE, EATE KRR 20 & AR B . MR B AR A AR, W AT
WETRPERAAL, I HATES RRRIR 45 AR T R 2

o R H B AR, W newline fj None, WIE ANFMEAM] ' \n' FFFERRHL N RGBT
fEfFos. linesep, UMM newline 2 '' B '\n', W AHITEE. WHE newline 2T HAth &
EE, B AR \n' FRPREEEI N 25 8 T FAF

U closefd 72 False 3 HEH T SCHRFFINAS X4, A2 S0 2N, RZE SCUFARST
PR TIRIRAS . WA H U4 W closefd W75k True  (ERIAME), TG A4 %,
AT DATE A 5 33 AT E FH Y opener SRAEF H & XIT R4 . RIGEEHSE (file, flags ) ViH opener

SR IR SR SCRRTT. opener AL ATFFI) SCIFHIATE (M os . oper as opener
Hif 54533 None FURRAHH ) .
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TR SO A 7T 2k R 8Y
TNHBIRBIE os . open () BB dir_fd WIEZ:, MG ER) H R rp RIARXTES AR TIT 301

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

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

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

open () REITR I file object FERVHHT Fr AL . 240 open () PASCAEEA ("w', ', "wt T,
"rt ' ) FTIF SRR, B¥RElio. Text IOBase (JiRlli2i0. Text IOWrapper) —A135, 4
A 2 DA I T IR SCeRy, RIEIMS@ i0. BufferedIOBase W— 35, ARMES
B R BT, BRHRE Lo, BufferedReader; FEH A HFHlFIE I 3k Hil
T, BRI io.Bufferediriter, MF/EHEAT, B¥iRFEio.BufferedRandom, 4
SR gmnt, N<REEGR, Blio.RawIOBase —THKio. FileIO,

T 5 S B SO BERE, Bliirileinput, io (BB Topen()). os. os.path, tempfile
Mshutil,

Bl % —% % F 1 open T SEL £1ile, mode, flags.,
mode 5 flags SR DATEIEUIATA A BLA i dhoslifie i .
3.3 iCTEAE:
o BT opener 2.
o W xR
o WEMEM IOError, MAEROSError W4 .
o MRS CAFE AN THE AR ("= ), BHERMAFileExistsError,

3.4 J A
o SCFPAEEE IRARK .

Deprecated since version 3.4, will be removed in version 3.9: 'U" &z,
3.5 M 5

o WERRGFH B W, BE ST RA A T, HREMESEILREIHH,
AR A InterruptedError 3# (JREFEEN PEP 475),

o BT 'namereplace’' FHRACPEEET .

3.6 Hi B 5
o BASCEL T os. PathLike XTI HE .

e £ Windows I, $JHF—MEHE S0 X¥R Al i0. RawIOBase T2, MARZio.
FileIO,

ord (c)
X 7R BEAS Unicode 7478, 1R ALK E Unicode 1 5 34, FI40 ord ('a') iR [AIHE%L
97, ord('e") (BRIUfF) &Il 8364 o Xsdchr () SR,

pow (base, exp[, mod ])
R [1] base [ exp YH; QIS mod 174, IR base ) exp WREX} mod B4 (L pow (base, exp)
% mod ). MBEIER pow (base, exp) HMTRITIZHES: baser*exp.
SRR A BUERE . X TIRH BB ERCEE R, WPRRE R W H AR IE AT I 2 3L 8 il A 40 )
XFint BAER, S5RAA SEBESHHFNIE GRElEE), BRIEE _ASECHAE: EXF
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LT, A SECR R R 7 SO B V7 B 5. i, 10*x2 3%[H] 100, {H 10**-2 iR
M1 0.01,

X int BAEEL base Rl exp, Q1R 45 H mod , W) mod W5 NFEREALIT H. mod WA NZE . QISR 4 H
mod It H. exp R, W base WIFHIXT T mod ANv]HERR:  AEXFMERL T, K £xi& [H] pow (inv_base,
—exp, mod), HA inv_base kK base WEIER mod B4 .

TNHBPIBIT R 38 BB 97 BtA:

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

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

i%}iﬁ%ﬁ X int B8 =S HOEN pow BUERFH “ANSHCNE, RIR] AT EIEY

3.9 HUESE: R RETSE AR ESL

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

it objects FTENF file $5 78 B SCAGL , DA sep 43 BRIFFER ML end . sep, end, file FI flush ANSAFAE,
AT AR SE e A H

i JE R B ESEER W RS, MG EHIT T scr () —FE, HSWBARI, PA sep HAE
KB L end. sep Fl end RS NFLAFE; EATHATPAK None, X EWRE M ERIAME. WREA
5 H objects, Wprint () ¥HE A end.

file ZEL A& — D HA write (string) FIEMNE; WS HAFAESR A None, WIKFAf
Hsys.stdout. HTEITHHSHSW RN CARFRH, Hitbprint () AT 3k
RSO S . XX sexd 4, Wik file.write(...).

it R AW GATE T P E T file, (BN flush KEEFSHONEAL, SR HIRHT -

3.3 WU AE: SN T flush KEETBHL

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

& [1] property JE 14 .

foet EARBUBVENERIBREL. fet 2 M T BCEIE AR BREL. fdel Je T MR B IEEA R T H. doc
HIEHES RV S PR

— NI AR E M R TE x:

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

def getx(self):
return self._x

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

def delx (self):
del self._x

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

WME c 2 C L], c.x KR getter, c.x = value ¥fUHH setter, del c.x ¥ deleter,

WERZ I, doc KR i% property JEVER) SCRFAFER o 15 W% property 545 DI feer 1 SCRFAFER (11
RIFE) o XA property () A Rdecorator KB E LR RAE B ERT DA 2 Hu 5 B

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

(continues on next page)
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(R L —5)

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

PAL @property FMigh X7 voltage () HEFAL—A-BA M AR 3@ M r getter”, I
- voltage 1) SRS X BN Get the current voltage.”

FHERHXT R EA getter, setter A deleter J7ik, BT A/ERMiR KO EIZFHE B
RIS, FFREAH N (R 177 170 R G5 R T S M PR o X et FH — 0 R e

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

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

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

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

%ﬁ1ﬁ@5%~¢@]?%ﬁ%mo FE R A AN B8 K5 IR AR AL A o) ) 24 B (FEAR 1)
o, )

AR [0 A FAL SR X G AR A S M AR S BT MY JE 1 £get, fset Fll £del.
3.5 il B A PSR MR G SO AT R IR T Y

range (sfop)

range (start, stop[, step] )
BIRYAR AN REL, Hrange SPR BR—AARAVERFFIRR, 2 W AErange xF % 557 X2 — list,
tuple, range WP SCRYTERH

repr (object)
R E— R R AT RN A . X T2 RBORUL, R E e 220k M4 53 0
25N GG RS eval () BHIFA BT B MR MR, 7EHAD ]‘*(RTEE/TJT/I AL
"‘%ﬁEP E’J%f‘f% o HH AL N G R B 44 RS 0 AR G A PR AR A IS B . AT DA I
X __repr_ () JrEEREHIMLRECH T B S B ] N2 .

reversed (seq)
IR Bl —A [l fiterator . seq WhAE—NBA __reversed_ () FEMIN R B & SLFALIT I
W (AN 0 FIRMBECER SN __len__ () HEM _getitem () ).
round(numba{,nd@n{b
IR [E] number &5 N B/ INEUS S ndigits SR BERIE . Q1SR ndigins 94 W ECH None , R [l Bz i A
[ENDEEY V8
XF R round () BINEIREL, [HoBE AR HIELR 10 E’Jﬁ' ndlglts PORIREEG AR5 WAE
BUVEEEAHAE, WIEEEEEL (L, round (0.5) il round ( ) ¥4 0 i round (1.5) K 2),

AEATTRE A PT A A R ndigits (IEEL . BEHRED). WHR ndtglts %}j‘Zé W& B A None TR [H (B35 A
B BB HES number (2B R

X F—fI&H Python X% number, round ¥ZEFE4 number.___round___

M XFSEEAT round () AT AW RER A ABUF: BN, round(2.675, 2) Ff4At 2. 67
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MAZWER) 2. 68, XAF RPN R X508 h T REEPEHINELER_FAASBE PATF A
Hokstth 3R . 1557 tut-fp-issues TR 25 H .

class set ([iterable])
REl = set MG, ATPAEREAT A M iterable MY TTR . set B—PNERE. HEFset
R 5 R — set, frozenset FRELR T 1X A 21K 30K

HrHMEMWMESENEN frozenset, 1ist, tuple flldict 25, PAJMcollections fHk,

setattr (object, name, value)
W S getater () BMX N . HBECH—MWE. —ANEFRA—MERME. FAFRRHE—1
WA BESCE R EE. RS ERSG ZEE, REXNR AFXFEE. G, setattr (x,
'foobar', 123) ZT x.foobar = 123,

class slice (stop)

class slice (start, stop[, step])
Rl —AFIRH range (start, stop, step) FTFEERG|IHEMslice K5 . Hrr start Fil step Z5L
BRINH None. YJR XSG A NSRBI Y SEE (SCOLBOAE) 1) HEdEEN: start, stop Al
step. ENNEA LM EATIGE: AT NumPy DLUIAEE =49 R H . P xigd
DTEM Y R RT EVAR B E L. fllN: a[start:stop:step] B a[start:stop, il. ES
fitertools.islice () T R AR I —FPRACHRA

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

H 4 irerable F IR [0l —A~ B ) E HERF 51 3%
s 2 s, LR B T 2 MR E .

key T8 2 WA AN S B REL, AT M iterable B4~ TR FHEEUT T U B9 B (B0 key=str.
lower). BRIAME N None (EIEHKILE).

reverse N—/N/RME. WERBEHN True, WIEAFIFRITE G He S ) 0T LLRHATHET -
il functools.cmp_to_key () W ¥ZNW cmp BRBEEH N key FREL.

WERsorted () MR e M. AR —MHEF B DA 2 2% HUBE S R 45 1 T 3R B AR X U 55t
MHAREN — XA MT AT EHY (BIANSEHaR . Mg ) -

A KHEF S IR T ZEHE P HRE , 7S 15 sortinghowto .

@staticmethod
R AR ST -
BSHEASBIRRE —NSH BEH— NS TE, 6 EE
class C:
@staticmethod

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

@staticmethod XFETE IR A R ELH ) decorator — 1% 25 5] function,
S ERE T AFEZE BT (Flan c. £ () Wal AFESER EdtAT (e () . £0)).

Python "1 Java 5 C ++ HES AR HiES R classmethod (), HATAIERS
FH 2] 3 PR U AR

BT B ifies—FE, WA MR E—HH staticmethod , FFXJHZERPATIHEAEAE. b
RSN SRS RS | BB FLI A Sk o shEE o SE Bl vk XX se o, 5 6
i

class C:
builtin_open = staticmethod (open)

T ZA RSIHEME R, 20 types .

class str (object=")
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class str (object=b", encoding=utf-8’, errors=strict’)
R[> st r JUASE) object o HRFHHEL., WlZSlstr() .
str @WEF T Hicass . BEZXTFARNFEEER AT LR —sr.

sum (iterable, /, start=0)
M start FFUG E 22 1645 % iterable f TR AR 0] SIT{H . iterable W@ 80T, 1M start {E A 7
VERFAFER
X HE 28 ) ok Uk, FEAEsum () WMELFE AL PHEFA RN EE R WA .
join (sequence) . ZEPAY JRKGEXIE SE KN, S Bimath. fsum() . BPHE—FRY| ] %
X%, HEEMHitertools.chain(),

3.8 MU 8% start 12 0] ] KT BROLAORIEE -

super ( [type[, object—or—type] ] )
RSB SR, BRI A B IE4 type BB K . XX T7 0] e 2R gl B 2 4k
EITERA N .
object-or-type Wi & Jl T8 & method resolution order, R4 M type 2 JG TG -

2, ISR object-or-type f)__mro__ D -> B -> C -> A —> object I H. type BI{EH N
B, NMlsuper () &R C -> A —> object,

object-or-type {f]__mro__ JEYWHI T getattr () Msuper () Pt R I BT R R . %
JEMERENASHY, R LATEAT TR AR 2 G 25 Ha) e 2L T AR R i AL

WAL A8, WRFEMERENZERBEN. WREADASH X%, W
isinstance (obj, type) WAUHEM. WRE -ASEH—12H, ] issubclass (type2,
type) MATCHEM (XEHTRIE).

super A TSI B . FEHA BRI IZREEH T, super W] HIRG| KM AL R A E E
AR, ATTACHE 5 e . IXRh A5 H AR AR TE 5 A super B IEARRAIML

A BLRAESN ST I h SR IMEZ AR . BI04 Python FIrfiify, eSO IF1E 7 Bk

DS AR AR 5 TR AATER . XS SRR BT RE, TEIXI A 2SI

[ 5V o SR BT i R IX A VETE R 00 B AR 254 (B A8 U7 st T

l;f Eﬁ?ﬁﬂ’\] WL PR 2P 3 1 SR R AR S, 3 PR A2 PT BE B S RIS AT I 2 BT AR RN AY ST
K)o

XFFPA LA B, SR B R 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 () MATHTEIEER. —ATTRER N &R 1E s R %3
i 5

W Bsuper () BAE R BN S EEA R E SR — 4 kLAY, B4 super () .
__getitem__ (name)., EMFX S 2@dLMWEHCH __getattribute_ () H¥E, Xk

FRRELART SN A P =25, I B FFMEZ K. XML, super () #Ef§ super () [name]
TRAEAE o5 ) s AT A T R U R AR e
WEFER R, BRTENSHENIEAN, super () AR THETENTRER .. HASEER
IR 2 SEOT AT 5 . BASEOENGE T2 LNER, B g ms ZIE AL
AT DAIE R RS 2R BB 2, IR TR B 35 170 24 i S0
T KA super () RAMEIRITHMESR LB, HS 5 {6 super() 45

tuple ( [iterable] )
BORGFR A REL, Heuple SLhp @ — DA ARRFIIREL, S WAL 555 XA — list, wple,
range "I SCRY LA .

class type (object)
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class type (name, bases, dict)
BAN—ASHL, IR object (ZRAL. RIEMEZE—A> type X%, HH HSobject. _class__ fifiik
[l X S AH ]
et isinstance () WEBREORRIXTRZER, FAESEEFRIHI.
AL, IR E—ASH type X4, XFEANT L2 class iBAIN—FEISIER . name F4F
UL BN name_ J&TE; bases TTAHHH I HAMCH_ bases_ J@1; T dict F
MO R R W 24 25 AT B g il 8] — MR i dice @k, Bilan, TTHEwM
FREA 2 BIEM R € yoe X4

>>> class X:
a =1

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

TES R AA Z,
3.6ﬁﬁﬁﬁﬁéi type T RURAER type.  new_, FEAFREMEH S ARIRBOT 5
AL,

vars ([object])
R, K. LIS HEERA__dict_ JRMRXNRM__dict_ JEt.
B IXAER R A EHE_ dict J@tes B, HEXNRW __dict  JRMERES
WHREIEA (Fan, KM types. MappingProxyType KB IE HEHFHFIH).
RHBHT, vars () BT M Iocals (). WEHRE, locals FHLATFEBGEIER , B AX} locals
B T 2

zip (*iterables)
Bl —ARE TR BN ERX R T E R A
R Al —ATCHBEARR , A REs i DNITHE SR BB SEUT I ST A R i TR Y
Frm A PTG PR — R, AR IR Y4 A — RO RS, &
PR E—AFRITHE R . NFSEES, ERRE—DSERE . YT

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

PR PRAUE AR A G M 2 B AU BOR(E. (A3 AT PAESE zip (* [iter (s) ]*n) DXFEAGHE
B — 2PN EHR R I KB n 0. X EER FIAF A904SR n I, PARESRR M i i el
HAH n R ZEREER . BRPE RO M AR KB n iR .

YR RO BAR T SR RAE R ERS, Wzip () RAUE KB A BT AT, 40
RAREMEMRER, WS itertools. zip_longest (),

zip () 5 * BEAPAE G AR — 013

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

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

>>> zipped = zip(x, V)

>>> list (zipped)

[, 4), (2, 5, (3, 6)]
>>> x2, y2 = zip(*zip(x, Vy))

(continues on next page)
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(R L —5)

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

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

#iE): Himportlib.import_module () A, Xi&—4 H# Python 4ife i AT E 21 %%
[g‘lﬁo

B2 import BRI AR . B AR GRS A builtins BIHIFIRIES builtins.
__import_ ) PAMEEL import {EAIMIE X, (H2 MEBUNEBGXFEA, FNEHSAS T (S0
PEP 302) i H H A5 L BFEAR B AR, AR SERI S, HF2 iR 28 B i 2
PRSI . AR A B E M impore_ () MNi%H importlib. import_module ().

ZHRE T name B, AR Reffi 25 € W) globals F1 locals Hefff e WZE AR R SCH B EEAA F

fromlist %5 1T BZ M name 5 7€ BIREHE T AR TR LR . ARSI 5 A A T HE locals
28, WAL globals ZHORHE import iEAE LR 3L

level 57 /2 X IB AN A . 0 (BRINED) BRE LHATHRXT A o level IR ZRANT
BEHUR M import_ () MHE, HERRIHRIZE GEES I PEP 328).

4 name Z B LAY package .module B, JlERFLRMERHZHME F— T ZHIHA
FR), W0 LA name Gy RE, (B2, M5 TARZEHY fromlist ZH06F, WIARFIR ] LA name iy 44
HBEER .

Bian, 4] import spam AYZEARF -5 LA ARG AF A ] 647 3 i

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

1EA] import spam.ham SR HPAT I :

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

EHERAEX R impore () AR THZBER, X2 import IHAIHEE BIFEE
PRRHIR G o

H—H, A from spam.ham import eggs, sausage as saus HJZEHKEH

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

X, spam.ham Bik& it import () &[], BERARRREEM IR P HEBOFIRIES E
{(ROPRAIER

MRS N AR T AR (TR ), M import1ib. import_module ()

3.3 R HH 58 Negative values for level are no longer supported (which also changes the default value to 0).
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CHAPTER 3

I EH

AORNE BT NE AR, B2

False

bool KAMIR(E. %4 False WERIEEN IS5k SyntaxError.
bool KRAMHEAH. % True WMERIFEMIH 5Kk SyntaxError,

NoneType KRIAYME—{E. None L M TFmG/ A, 24 PIABIASHOR LB L BB . 47 None
IR R ARRMHF 25 K SyntaxError,

NotImplemented
TR YA N R [ A RRR A (B, _eq (). 1t (). _add __ (). _rsub__()
&) FORBAVERAER HADRRISLI A TAHRI H B, nT DA A e e R R iR (i,
_dimul __ (). __ rightnd__ () %) &, BHZHEENE.

fE: 24— dEH (Sogiih) iR ] “NotImplemented“), fRREZRHF 22T ) —Fh 282 (o HiAth
—SERVRIRAE, BURTIESAT) R AR T 220k 1] “Notlmplemented®, A RERSF
FIRGE LA . A ERIR AR “NotImplemented k-5 His T4 4 15 1 5 501 7] 1] Python AUHS Y
“NotImplemented*“{f .

BIFEASHE T W,

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

Ellipsis

GRS SO L7 R IR B P SO AR R SR Y] R TR S O

__debug__

A2t Python #AT A -0 JEIUS S, WILH B AF(E. 7SI assert i),

WiE): AsfANone, False, True fl __ debug__ MM (RMAEN], MBS, #7l
% syntaxBrror ), FABATATAREANRE “EEM R

25
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3.1 HH site IBIRANMBPEE

site R (FERZUE A SA, BRARGI —s ar A7k Tl) FLH RIS N E a4 250 et
A AR shell (IRA T, HF HORMAERR P B

quit (code=None)

exit (code=None)
LFTEI TR, SITEIH—4H 8, Bl “Use quit() or Ctrl-D (i.e. EOF) to exit”, 41 f i xf 4
B, R R RSB | K Sy stemExit,

copyright
credits

FT BN AR50 52 23 3T BN B A3 1) A

license
MFTET TR, &FTHIH—4 78 “Type license() to see the full license text”, 245 I X420, K
DA T B R SE B AT IE SO (BRI R —BF ) o

26 Chapter 3. P&



cHAPTER 4

[FlzE Ry e

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

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

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

4.1 ZiE{EEN

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

—AXGAEBAN ORI PN B, B 43 G I B2 ST __pool () FriAHIR
Ml False sgE X T __len () HiEHIREBIZR. FHEIEA RGN T 20 A BRI B X4

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

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

4.2 F/RIZEH — and, or, not

R TA/RIBH, RS TH T

VA S X S R T IR I AME LT 26 Python 2% 55 (customization).,

27
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8 SR haf

X Oor y if x is false, then y, else x e))

x and vy | if xis false, then x, else y 2)

not x if x is false, then True, else False | (3)
(EVfige:

(1) XRMEHEHAT, WAL SR BIER A S35 A SR
() XRAMEHEHAT, WIS SR BN A S35 A SRR

(3) not WML H LM /RIBEFFL, HI not a == b & N not (a == b) Il a == not
b &5 KiEFEE R,

4.3 LLE

1£ Python HA \FHHCEGZFAT. ENTMILEGAE (B s e ) . Bz T DML HIE
B, x <y <= z%MfHiTx <y andy <= z, WEMNARZLATIET y APORE—K ((BLERFHE
DU x <y FERNBRIEN e B RWORIE) «

PRI T B A
< JURg/NT
<= NTEEET
> JUAR KT
>= KT a%T
== ST
= AET
is REIA
is not | MEMXFZARH

AN FE R RO 280N, AR ZRBRT R A RE TS LR . == BREARA E L, HXF Rt 5 3558
(B, %), BET is . HAth <. <=. >l >= BEFER = X E L. i, 425K
MSEZ —HERE, EN&ME TyvpeError B4,

B ARRFR A S0 L a5 SRm A, BRAEREN T __eq () k.

— RSB AN BE SR () S i oAt S 91 s A 2R A R 2 AT HER , IR E LT B2,
i1t (O, le (,_gt_ O K _ge_ () (MUSRRESEIE R L FR e, @R
A _ 1t ()M _eq__ () BEAIPAT).

is fil is not BEMFIIEHEE L HH BN AN H LR SR A S5 k7.

A PR RAMIA TR ERANIEH in M not in, B I#iterable (5Bl T __contains__ () 7k
ESEISES

4.4 PR — int, float, complex

A RN R B2 80 e, 5 R0 2 4%, IBAh, fi/RMER T8N 28, A EA LR
R W ABGEE S C iy double SRS A XARMIFR T E4T FrAE LA b7 s8R BE A R
FRVEWEsys. float_info W F . HEEELHAMER, 40 A—NFABFR. EN—1E
Bz PAREBUX AR, W z.real fl z.imag. (FRUEREGEHINEBFEIER, NG A
W fractions.Fraction PARPAF FE IS E RRIF S8 decimal . Decimal,)

By iR S IME BN B RS B AT I A RO B . AR B R IE (B35 TN EERL A
PERIAN —HERI L) SRR S/ NI ECRE AT IR T S R O R AR T AR
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gnig'jﬁ'[ BT AR (SR BRIED) , ARAT AR RO R O ARG 2 B A SR A
HHIOEE @8

Python SE & SRR AT M— A "It BAT T A B R B, B e JE Ak
WA RN — D BAEROEA, BB GG, 3 ABOL A RHOE A . IR G IR Z [E Y L
A A AR 2 M35 38 int (), float () Flcomplex () RIHEH 1A SRR E R RMET .

P8y KA (SRBRAN) B FAER (F XsF sk, #5H: operator-summary) :

=8 #ZR g | =28
X +y x Al y By Al
X -y x il y 2
X *y x Al y [F 3
x /y x Fly WURT
x /]y x Al y FIT AL (1)
X %y remainder of x / y 2)
-x x B
+x x A
abs (x) EALESSIEETNIN abs ()
int (x) FF x FeAf R (3)(6) | int ()
float (x) 5 x FEAG R R @)6) | float ()
complex (re, im) | —NA SEHB re FIEETE im WIS E. im BRIAH 0. | (6) complex ()
c.conjugate () B e p3LEg
divmod (x, V) (x // vy, x % V) ) divmod ()
pow (%X, y) x 1Yy KR ®) pow ()
X **y x )y KR (5

(Elf :

() WP BEIRE. SPRER— DA, HEPRIRAR—E 2 int. IBEFRER I IET5 1 5 T
BAL//200,(-1)//2H-1,1//(=2) R =11 (-1)//(=2) KO,

(2) ARHFZEL MAE LA N abs () FelliE R

(3) MIF B BB i NSRBI CIBE T W 1§ Z Fmath. floor () fMmath.
ceil () MREERFIMEEEE L,

(4) float tHEZF4FH "nan” FIFAH n] ERTZ+” 207 #97inf” 73 HIFR AT (NaN) PARIE S TE55 -
(5) Python ff pow (0, 0) F10 ** 0EX N 1, K@HIEHF Ik,
(6) AR T I ELAHENS 0 ] 9 BAE4FALHY) Unicode F4F (H AT N RFAEE LR AU 5 o

1% % |7 http://www.unicode.org/Public/12.1.0/ucd/extracted/DerivedNumericType.txt & & B A Nd £
JEPER A S SRS R

i numbers.Real 88 (int fMifloat) WEIE FAizA:

B8 #ZR

math.trunc (x) | x W~ Integral

round (x[, n]) | x HAZ| n G/, CEEBUES SRS QRS 7, WERACH 0.
math.floor (x) | <=xWixKIntegral

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

HXE LW FEE WS Fmnath fllecmath L,
2RSSR, B3 (1, 2] 5 (1.0, 2.0] EAHEM, JCAHMREIRAERL,

4.4. ¥R — int, float, complex 29


http://www.unicode.org/Public/12.1.0/ucd/extracted/DerivedNumericType.txt

The Python Library Reference, £[F] 3.8.1rc1

4.4.1 BHRBINIRNEHE
%ﬁ%i@%ﬂ%ﬂ‘ BB WRHAOEFRER, R TN T 2 A5G0 — R ME T
A,

bR ALE AR R AR T ATE S, BN A TR, —iss ~ BA S5 iR AR
(+ and —) AR ILIELR -

BERMR A SE T P HE P 1R s 514

=8 ZR [EIf#
x |y | x Ay ALK 4)
x Ny [ xHy#EAGFR | @

x &y | xMyEAMEL 4
x << n | xEBni (1)(©2)
x >> n | x G n i (D@3)
~X x AU

[Efi# -
() MPBAERARER, 2585k valueError,
(2) ik n (PSR i HAG I HB IR DA pow (2, n) .
(3) Hik n AL AR i A HLBR DA pow (2, n) .

@ FHHEEZEL—DEIMEFS Y RBAWARDS R ER G IE R 1 + max(x.
bit_length(), y.bit_length()) Z{PAL) FHATIXLETHE R 2 PASRIGAH 4 T LR A4F 5
DL R RE LS SR

4.4.2 BHXRBBIMINTE

int 8BUSCW T numbers. Integral abstract base class. WAb, Bib$EAt T HALL T

int.bit_length ()
A ] DA BE | F o — AR SR B AL, SRR RO BT Y 2

>>> n = —-37

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

>>> n.bit_length()
6

EERHLYE, SR x JEF, W x.bit_length () @flifF 2** (k-1) <= abs(x) < 2**k f{jiE—
IEHE ko [AREHL, 24 abs (x) /DNEE ARG IEMB S ASTEES, Wk = 1 + int (log(abs(x),
2)) . MR x HE, M x.bit_length () ik[H 0,

S

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 OB

int .to_bytes (length, byteorder, *, signed=False)
3 1] TR — N B T R
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>>> (1024) .to_bytes (2, byteorder='big')

b'\x04\x00"

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

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

>>> x = 1000

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

R length ANFATRFIR « WAHECNREM 432 WOk FR M 5| K overflowError,

byteorder Z: ¥ & T T 3R BB T T« WNIR byteorder fy "big™, W s 57 1 e 2354k
HIgH k. WIS byteorder hy "Little", WIS FATAE T AN ARE . B KR FEVAERS LK
JFAFIY, WHHsys. byteorder fERNFATE.

signed ZH RE &5 FH IRMS R R, Q1R signed SN False I H4 )& 8%k, W&
gl &k overflowError, signed EAE N False.

3.2 GBI

classmethod int.from_bytes (bytes, byteorder, *, signed=False)
AR [ H 26 TR T R B

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

16

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

4096

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

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

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

16711680

bytes ZEW I R—Abytes-like object B 32 FE T AT IE N2 .

byteorder ZH 5 T 2R BB E T IF . WS byteorder 5 "big", Wy o 523 iIE S 8K
HIPFFK . W byteorder fy "1ittle", W A AE T HEHN AR E . Bk FEVARSE E1Y
JFAE AT, M sys. byteorder VERFHTMFE.

signed ZHHGWIIR A5 —AHMY AR BEL
3.2 OB

int.as_integer_ratio()
R ] X R, MR LS T R R EOT BB IR AL BB LR B X SRR B A R 4y
1, LR

3.8 WUHTIA.

4.4.3 FR 2B NAE

float 8BISCI T numbers . Real abstract base class., float {-EAG LN

float.as_integer_ratio()
AR [0 — R RERY, AR A 45 T 0P BT B BN IR o595 K&k overflowError i NaN

M£8| %k VvalueError,

float.is_integer ()

U2 float SEHI Al A IRALBE LR MR ] True, HIRF False:

4.4. B3R — int, float, complex 31
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>>> (-2.0).is_integer()
True

>>> (3.2) .1is_integer()
False

W EYI SR S TSR AT R 2 [ 464 . BR T Python 37 sS8CTE NP AEGE R a8, PRLHGIF A
5 @R BT Z B S S B DR B AR R T SRRSO AT B A VPR B R A
IRV A XAEFA TR A TAEREHER B
float.hex()
PATASHEH FAFER AT 200R [0 — A7 S B R . WA BRI AL, X R R SRS T S
0x FIRBFEN) p INF&a4L.
classmethod float.fromhex (s)
R PAT SR EAFER s SRR BIZE . A s WA A BT SRR R 254

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

N AR R B IE AR

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

A& sign AIPAR + B -, integer Ml fraction &+ /N#EHl B 4 W) F 4754, exponent 2
WA ATIE A T R KNG A 2, FE integer 1Y, fraction Ml A /AT — NN dE L
i, BIBERLLIT C99 bRl 6.4.4.2 NV R T IR R TEYE, g Java 1.5 LB Fr B FH B TEYE . 4 e,
float.hex () BT AHIAE C Bk Java fCHS g oS HE 677 s A0 i (e, mih C i %a #aNF Aok
Java 1Y Double.toHexString A Bl T /N HEFESG B N float . fromhex () T2,

T YER exponent ;& [ HEHIELM AR+ /8 #EHIEL, B4 MBS REBOHAER 2 MR B, TSRy
B 0x3.a7p10 F/RFSE (3 + 10./16 + 7./16**2) * 2.0**10 R 3740.0:

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

Xt 3740.0 B B i e e A 31 5 — A AN R B (L R 7Sk ey 4+ s

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

444 HFXRMSFHITE

TR RE A A RBMEF x My, ERK x == y W& hash(x) == hash(y) (FH SN
__hash__ () H¥EMX. I THETAES M FE LR (@WHFint, float, decimal.Decimal
Mlfractions.Fraction) FSCEIIEARIFRCE, Python XFEUFE KRB FHE B R T T E G FHE X
S — B R, RiZisB Xt int flfractions.Fraction INAEREH], PAK float fldecimal.
Decimal WA FREFIY AT H . WA Bk, RS @ PA—AN 5 ik p 3847 P IRBRZS ). P
HI{EAE Python I A[PAsys. hash_info [f) modulus JEHEHITER BT .

CPython implementation detail: H i it 14 i 50% , 76 Clong K 32 fifgflles b P = 2%%31 — 17
7 Clong 2y 64 fifgplaF L p = 2%*61 - 1.

FEAN LI AT i

e IR x = m / n—PERAEBEHE n ATk P R, WE X hash (x) Hm * invmod (n,
P) ¢ P, Hitinvmod(n, P) &% n P Bz,

e R x = m / n B2 NIENABEEHE 0 AT P R (H o ARE) W) n AEEXT P R, PA LM
MIARIE s FEMIE O R ME 3 hash (x) AHEUE sys.hash_info.inf,

s T x = m / n B2 —PMAERENE X hash (x) 2N -hash (-x) . QREEHEEAAE R -1 WK
HEH -2,
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o 4E {H sys.hash_info.inf,-sys.hash_info.inf fl sys.hash_info.nan #{A{EIE TS5 .
TICTFMEE (I i) afi. (T G = a2 A A R G e )

o XfF—Acomplex{f z, &i@idi1%H hash(z.real) + sys.hash_info.imag * hash(z.
imag) HFSEERAIEEBAIE A (45 Gk, HEATREEL 2**sys . hash_info.width PAEHALT
range (-2** (sys.hash_info.width - 1), 2**(sys.hash_info.width - 1)) Jif2Z

o [AIFEE, GRS -1 MR -2,

T I AR, X AT — SEAE AT B MG A SR Python fURS /R B, P T IR BEL. float

%,

omplex WM F{HE:

imp

def

def

def

ort sys, math

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

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

mn

P = sys.hash_info.modulus
# Remove common factors of P. (Unnecessary 1f m and n already coprime.)

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

if n % P ==
hash_value = sys.hash_info.inf

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

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

hash_value = -hash_value
if hash_value == -1:

hash_value = -2

return hash_value

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

if math.isnan (x):

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

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

return hash_fraction(*x.as_integer_ratio())

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

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

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

return hash_value

4.4.
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4.5 X EREE

Python S RFFEA A AT AR S . 2 A O A A BBl 7 ok S BT TRV P B

MEXIER SR RAE R SCH AR 7 91 B2 S Rk A .

BN G BHRMEA SR, WE L — vk

container.__iter__ ()
Rl —AERAIRT G o X R TSR T ORI AR . R R SRR R kAR AL, )
AT DAFR LA AN 5 0k L T H SRR R AR 2R Bk g . (CCRr 2 Ak RIE X S 1 674 [
BF SR BE O e RN UR B D el Dy AR 2857 o ) 5%t B T Python/C APT Ht Python X 5 B 25 4
) tp_iter Ff.

BRI R H B FLEFFAT N, BANSEREANT 2R EBSC

iterator.__iter__ ()
RPIERE AL . X2 FE ARFARSFEREFEL G for Al in B TR T B2 . 7 AR
T Python/C API 1 Python X4 S BUZE KT to_iter flifi,

iterator.__next__ ()
MEEgR R B3, aRE @AW R, Wexg|kstopTteration . MW EXN M T
Python/C API H1 Python X} 52 ARILEMIIRRY tp_iternext F{.

Python 5 LT JURNE AR G DA SRR — MO P 91 2R 8L, AR A s R e Lk T ik . IR T

LRSI, R AL A B R AR AR A A B 22 .

—HEREFN__next__ () LG T StopTteration, BMM—EMEEHM G K FEFER REH. A

WG IAT AR SE BRI E F T

451 HmaesE

Python [Fjgenerator $fit 1 — ML BLEAR G MY EEFET 30, AR XIR __iter () RGN —
ANMEREE, ERESRE M EREE (AR YU — MG R ), MG __iter ()
M _next_ () Jiik. HREMAIEZFE T AZ [ yield Fak iy S0R .

4.6 3R — 1ist, tuple, range

=R AT )AL - list, tuple 1 range X542, S AbIH = &) 248 FI AT A AR E Y 8
RS IH/NTTHR

4.6.1 ERFIIRE
RE)FHIRA, FH 2RI 0] A A SR T R . collections.abe. Sequence
ABC P it R B2 5 HAE H 7 751262 E IR SE B LU 424

BERARRSCRTHF I T PSR FERME T, s A1 ZRARIFIBUNFS, n, i, j Ak ZBEEON x 24T
A 1 s BT L ) R A B O AR RS 52

1;;5@ not in BAERA 5 R BAEMIRA . + BFE 1~ (ER) B A 5X R EiEs B Y
S

SR, A ARHTAR JOHE DX 4 ik SR MR AL
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ey} ZR [FIf#
x in s W5 s PRYEIZET x RN True, BHNH False (D

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

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

min (s) s [ e/ NI

max (s) N E‘Jﬁ%jﬁlﬁ

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

AR R 2R 7 97t S 4 U o e i, tuple A st 14 P2 d 2k BUBOGS B TE 3R B 7 B o X R AR
THRAAMNSE, WA UK R A R AN, B NP o R . (SEET i SIS

22 ] comparisons 4} . )
[EVfigt :

() 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 (HSB4A1E 0 RAEH (CEN—15 s RSP WHEREF s PRI A 2%

DU EMSWERGI. X— & H 2% Python Zi A H T EEI NI H:

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

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

(r1r = 3

[31]

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]

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

3)
+ 3. HESERE -0 7380 0.

AR £ B O AE, MRTIF 2 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). Q5 i GEAEECH None, WA 0. AR j B4 MEECA None, JUIH
len(s). WHR i KFHETJ, WA R,

i + n*k P
P B ihvl, RI15H 1, i+k, i+2%k, i+3%k, DAL, 53] j iHE Ik (B—%E
NG o Mk RIEERS, @ Flj 2B EARKT len(s) o 24k HHEEE, @ Fj 2PWEAKT
len(s) - 1. WS WA MEECH None, BATRBCN “Z41k” 8 G2WB—um i 4¢ L (E I B T
k AFS) . R, kAW, MR k4 None, U4 1 AbFEL.

4.6. %A — list, 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 —:

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

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

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

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

4.6.2 FEIIFFI%R

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

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

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

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

s[i:j] = ¢t B s i B j Y B T E A5 N2

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

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

MR RR s[1:7:k] BYILE

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

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

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

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

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

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

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

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

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

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

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

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

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

4.6.4 List (5%))

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

A Z A7 R )k -
o X THE SR TR IR (]
s NS, HPmMuAE S5 E: (al, [a, b, c]
o [ FEMSER: [x for x in iterable]
o AR ES: 1ist () 3K 1ist (iterable)

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

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

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

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

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

a]PAF ] functools. cmp_to_key () F 2.x XAEH cmp BREVEEHR key B,
reverse J—MA/RE. QRBEA True, WA ERITCEARF& S0 P LA HATHET .

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

sort () TR RERT . AR HE Al BRAS 2 ECAE OB S SRR <5 1) T8 38 AR AR XTI 38
MRHONRE W) — AR T AT Z EHEE (BInesamr]. s gHT ) .

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

CPython implementation detail: 7£— 3SR PHEF I E], e 28 B 2 yEA TG It 2 3 iR
7E IR . Python 1) C SEILAAEHEA IR A F s o as, U S B4 A HE -SRI

ﬁﬁ%é} I ZiVal uekError,

4.6.5 jT4A

JCHRAN RIS A, Sl H T e B 2 U4 (PNl enumerate () NERET AR —ICH).
TCA A T B MBI A T PRI L (BN ARVEAF iR set Bdict BSEB) .
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class tuple ( [iterable] )

A Z oy Ak oo -
o M —XF RG-SR FR 2T O
o A ANEHWES KIRPEITTH: a, B (a,)
s EHPAESHRNZ I a, b, cor (a, b, c)
o HNEM cuple (): tuple () B tuple (iterable)

Fsi g e —A~ocdl, I iterable FR IR A M FRIES T o iterable FVAZIFS] . 5C
FrE A A e SO AT R O G 2R iterable C 2852 — D ITdl, S AN e ks ook [l . B,
tuple ('abc') &[] ('a', 'b', 'c') ituple( [1, 2, 3] ) &M (1, 2, 3). WRE
BHMBE, WESFEE— 20T O .

TR UL E O H S E S M A BTG S . RS HOEnTkny, A s so g ol 35 2hlt i vk
B R LR SN Bilan, £(a, b, o) ETEREMREHH =238, W £((a, b, <)) WEFE
VA eR AR Pt — A~ = o4l

TSI T BT —AR AR

3 3k 44 AR5 A0 AH B I 2R 07 ) S A SR AR 2 TR, collections. namedtuple () W] HE
& AT R T LN 52 0k A 1) 3

4.6.6 range %8

range RMFIRA TR WET I, WHMTAE for MHERPIRFREERIIREL

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

range M TS ZFI S HL NI (WTARNE M int BUEMSEH T __index_ FFFKIEIIA4) o
WISRAE WS step ZHL, JLRONEN 1o WERAE WS start 280, FEOMED 0, W step TN 5]

K ValueError,

TSR step IEAH, HiE range r NAMIAZR N r[i] = start + step*i HA i >= 0 H r[i]
< stop.

WIS step HME, #E range WA AR A r[1] = start + step*i, {HFRHIZMAECH 1
>= 0 Hr[i] > stop

ISR © (0] AFFEEAYERHI 2R, W% range XF 5075 . range MG S EF RG], HESFHM
B M IERG T E S AR IR RS -

JTCRARME N Fsys.maxsize I range Xt L2 PV, HRLERE G M1en () AT HET]

K OoverflowError,

— & range %5 HIHF:

>>> 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))

[]

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

[]
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range YR EIL T — A FPHIRI A BAE, EDFERMEE R (X2 0T range X5 HAERRAF A
R P8, T B A2 AN B 3 2 0 SO AR

start

start JTEZ A (WRZIE S A PEHENH 0)
stop

stop TBZ{H
step

step E S II{H (WERIZESARFEHEN 1)

range KM FEMList W euple MIBLET — A range MREZEHBEELEM (BN WFE, &
i%ﬁﬁf%%)ﬁ%?@ﬁlﬁ%ﬁ (FEAERAAT T start, stop fll step {H, FHoMRnTRZOTA R AR T
TEEIRIME) -

range G T collections. abe. Sequence ABC, UMLK, TERETIER. WIH S,
HZFFNRS| (S W A7) 27 — list, wple, range):

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

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

>>> 10 in r
True

>>> r.index (10)
5

>>> r[5]

10

>>> r[:5]

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

18

i == 1 = Kal range X 522 G AH G @R HAE M F AR LU . k21, QiSRS range X4 R 7mAH [
FHELFF A ELA A EAT RSN . (R LR Z5 RAHEF P range MRS LA ANF start, stop
MstepJ@P, Flll range (0) == range(2, 1, 3) Iflrange(0, 3, 2) == range(0, 4, 2).)

3.2 i 5%: SCPA Sequence ABC.o SRFUIAFIGUEER G| o M 10t X G ] I 8] Py BEAT RS, A
B —IE A

3.3 f A 5E L=="FI''=" DA range PR P SCAYME PSR HEA T HERE (TS R ARFEXT R AUFRIE) .
33RRFIIA: start, stop Mstep J@ik.
hs%:

* linspace recipe {7 T QR[S B— LR SRAEMRAS (1918 G35 A ZUS I Y range X4 .

4.7 LKRFINHKE — str

7 Python AL PRSCAKU 2 M st o X5, WARKN F 45 % . 472 i Unicode B9 (34 G AN A2
9. PR IIEA Z ARSI

s BEIS AFadAE" R oElFT
« XMElS AREeRE B OFE".
s ZHG|S ZEEF S, ZERE| F
T = H 5 5 1 AT AT ARS B A T—— e B A 9 28 A P AR R S A% AR P T {E
Py B — Rk AR Ty, Z 18] I 256 7 B 8 22> 545 3 7 T S B s U A B A7 ER S TR

&?jﬁ%i}‘é7 ("spam " neggsu) —— "spam eggs"o

4.7. XXRFY|IE — str 39
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THZ Y strings A A KA FAFR PR EZFER, BIRSCRESOFS], ARGER © (raw”) RiZH
HEE IR R SO S AL B

FAFHRAL AT RAE R s ¢ - A4 3 At G G ) 7

AR “F5F R, PR RGBS KN L M. e, X+
— M EES A s, s[0] == s[0:1],

ANEAE AR EAL, Higdstr. join () Bio. StringT0 Bl PAREHE FSRARYE 24~ i B e i
BERE

3.3 fiES#: AT 5 Python 2 A P A%, FHRAVFFAF R F MM u . EXF4 4 FmEm
G RAR, HHAGES r i EIN .

class str (object=")

class str (object=b", encoding=utf-8’, errors=strict’)
W& [H] object 1)F 45 A . AIRAKIRHE object MR W] 23 F 4 H . FEHAMEILT str () BFTHHR
F encoding B, errors BHAHEH, BAELT.

W encoding 8% errors YR H,, str (object) 1k object._ str_ (), iX4& object ] “JEIE
X7 B RIFFAFR RN X TS, XRRFFRAS . W object %7 __str__ ()
i, Wstr () ¥EHER AR repr (object) o

W5 encoding Y errors % /D5 Hid 2 — W object | % & — A bytes-like object (il Wibytes
B bytearray)., TEIIEIN T, U object J2—"bytes (Bibytearray) ¥4, N str (bytes,
encoding, errors) % ffy Thytes.decode (encoding, errors). 4 W%, < 71F#H
Mbytes.decode () ZHIIRIG M XXTE T ZR bytes X 5. S i — it 4] 5 2 k2 — byres,
bytearray, memoryview 5 bufferobjects T ffH XM KX L HEE .

Fr—"Abytes MGEANstr () AL encoding 5 errors ZHMBIEIE T2 — M oL, R [uldE
EXHFAFRER (5362 Python [ —b iy SATHEIH) . Hil4N:

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

FHKstr BEHFHENEZEE, WS NHE AT 2 EA —sr FIF 58097 ik N7 Bk
A AF R, 1S f-strings Fl44 X 545 4255 /Y. IWAMNE R DA ) S AR 4L 2 R 4 /N

4.71 FHEBNREE

FAFRLI T A — A% FPANEAE, BOMEAL T DU F1 i — e Pty .
FREER S PR TR RS AR, — R T R I SRR TT S Bl (Bl st r . format (),
R F A BB R MG 2 LT B M —MgE T Corint £ FEXMRAL, BRILBRZEALE
FRAE, HF HEMELAESEE, (BR8] A RS DL X FER PRGH (printf Ao 5 4 3 446 X 10) o
BRI S A AL T2 FR 5 s T VR AR, SRR SCAHE S TR (Blnd & T re BB IE
DBk ) -
str.capitalize ()
RPEFRFRREIA, e N FRRE, HRA/NE,
3.8 MU AR BN FAFEIAE A T titlecase 17 N J2& uppercase. X EMER GF R FELFR A Y
MFRECH RS, AR S TFARE .
str.casefold()
R JEFRFER BRI NG R RIA . BRI NG B FAFER AT T 288 KNG [ VR .
HBRINGRU T h/NE , (BREMIE—L%, RAESBBRFIFR PR ITE X NGEEIER.
B, fEE/NGFEE B MY T "ss". T ECER/NET, lower () NSNS "B ARAT AR ;
Mcasefold () MERFHFEH A "ssm.
THR /NG SRR 2 I, Unicode ARifERY 3.13 75,
3.3 OB A
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str.center (width[, ﬁllchar] )
Iy widdh (O5PFER SR AR E R P RS fillchar BTSRRI B (BRI
ASCIL ZSHE84F) o WNAR width /NT45T Len (s) D3R [A] J 49 R (1 Il 4% o

str.count (sub[, start[, end] ] )
S JE] T4 ER sub TE [start, end] {5 AR E & H A REL. TS start 55 end 2WRERY) R
str.encode (encoding="utf-8”, errors="strict”)
IR 0] JEFAF R S A TR AT R A . BOAGRAS A tut £-8" . WIDAZE Hh errors SR EAN [R] A A
BALBE % . errors ERIMEN "strict', RRGILFIRAT| K UnicodeError. HABMT FI{E
5 '"ignore', 'replace’, 'xmlcharrefreplace', 'backslashreplace' DA MATA] H AthiE
Hcodecs. register_error () WWIWE, HSMR4E L2 5 £ /N, BEE R R RLTFE,
WS FAFEm D N,

3.1 RS AT R TSR S

str.endswith (suﬁ?x[, start[, end] ] )
RS SR suffix 250G True, FILEN False. suffic talih AR 548
VR TCd . WNSRAG RT3 I starr, B ITHE E LB TFARRGA . ANRAG T IRTH end , BHAE T T8 & (L E
FE I

str.expandtabs (tabsize=8)
R FRFER R, A RS A EASEE, BAARET 2410507 B A28 E 1
T RAFSEE . 4 tabsize NFRFRN—AHIRAL (BRIME 8 B E R Hil ZRAAEF 0, 8, 16 IR ZEHE) .
BIRIFFATER, MuIdI e DI E AT R P EDNFR . WERFRENHIERST (), s
LR PIHA DR, BILFET T HRA. (FRFESE AR H ) g
FAPRATAE (\n) BEEARF (), BEXWEHIHF YR ER S AEAHA A2 A miE
S IR ST, AN EFAFERAT B & T R .

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

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

str.find (sub[, start[, end] ])
R B FEAFER sub 1E s [start :end] Y WNHIHRBIHR/INRE] . RS start 5 end S9N
PIRFRE . R sub RGN E -1,

e £ind () JPHERZ ALV B sub e GERI RN . SRS sub TN T AGep, Il
i in HARA:

>>> 'Py' in 'Python'
True

str.format (*args, **kwargs)
PAT TR . T EOT IR T B T DA & 54T e I (B DAERR 5 { ) SR8
Bl BB AL S — M ESERT RS, S D RETFSE AR, BRI AR
| AR PR A 2 DR X S R AT R R

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

BB P X T A5 F 05k T A KT DMER P AT HR AP R I A A e T g e R

HE: M H n 258 (i " {:n}'.format (1234)) KA ETFE (int, float, complex,
decimal.Decimal JHT2E) IBHE, % EES EmE#E L.C_CTYPE XIEi% %} LC_NUMERIC
X PASRRY Llocaleconv () ) decimal_point il thousands_sep FE, WHRBEA1ZIE ASCI
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FAR KB 1 52351945, 7FH LC_NUMERIC XI§£ 5 LC_CTYPE KIS A—E., X MIHT S L
I HAB LA

3.7 iCESE: M n AU AAECT I, ZBR B LE ILT SRR LC_CTYPE IR &
> LC_NUMERIC [Xig,

str.format_map (mapping)
FLT str.format (**mapping), ANEZALTET mapping £ B #6 M A 2 & il 3 —
Adict. WEHEMHIIER— D532 24 mapping 2y dict B TIEHYEAR :
>>> class Default (dict) :
def _ missing__ (self, key):
return key
>>> ! was born in '.format_map (Default (name="'Guido"))
'Guido was born in country'
3.2 HEHTIMA.
str.index (sub[, start[, end] ] )
EITF find (), BAERAT| TR ST K ValueError,
str.isalnum()
Return True if all characters in the string are alphanumeric and there is at least one character, False
otherwise. A character c is alphanumeric if one of the following returns True: c.isalpha(), c.
isdecimal (), c.isdigit (),or c.isnumeric ().
str.isalpha ()
Return True if all characters in the string are alphabetic and there is at least one character, False otherwise.
Alphabetic characters are those characters defined in the Unicode character database as “Letter”, i.e., those
with general category property being one of "Lm”, ”Lt”, "Lu”, ”LI”, or "Lo”. Note that this is different from
the ”Alphabetic” property defined in the Unicode Standard.
str.isascii ()
Return True if the string is empty or all characters in the string are ASCII, False otherwise. ASCII char-
acters have code points in the range U+0000-U+007F.
3.7 HHTIA.
str.isdecimal ()
Return True if all characters in the string are decimal characters and there is at least one character, False
otherwise. Decimal characters are those that can be used to form numbers in base 10, e.g. U+0660, ARABIC-
INDIC DIGIT ZERO. Formally a decimal character is a character in the Unicode General Category "Nd”.
str.isdigit ()
Return True if all characters in the string are digits and there is at least one character, False otherwise.
Digits include decimal characters and digits that need special handling, such as the compatibility superscript
digits. This covers digits which cannot be used to form numbers in base 10, like the Kharosthi numbers.
Formally, a digit is a character that has the property value Numeric_Type=Digit or Numeric_Type=Decimal.
str.isidentifier ()
Return True if the string is a valid identifier according to the language definition, section identifiers.
WH keyword. iskeyword () Rkl FAFE s & APREARRSF, Bl def fl class.
ZNCIE
>>> from keyword import iskeyword
>>> 'hello'.isidentifier (), iskeyword('hello')
True, False
>>> 'def'.isidentifier (), iskeyword('def")
True, True
42 Chapter 4. [[iE&IRE




The Python Library Reference, #[E] 3.8.1rc1

str.islower ()
Return True if all cased characters* in the string are lowercase and there is at least one cased character,
False otherwise.

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

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

str.isspace ()
Return True if there are only whitespace characters in the string and there is at least one character, False
otherwise.

= O PR T8TE Unicode FEAFEEE (22 W unicodedata) W EFIE RN Zs ("Separator, space”) 5§
FrJ@ AL a2 4 WS, B B S BT

str.istitle ()
Return True if the string is a titlecased string and there is at least one character, for example uppercase

characters may only follow uncased characters and lowercase characters only cased ones. Return False
otherwise.

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

str.Jjoin (iterable)
AR [0 ANy iterable W FAFERPHE TR F47H o AR iterable PAFAEAEAMTARFAF R EH AR by tes
MBI G K TypeError. WMEINERIFRFERRAE A ICER Z E ) 73 B -

str.ljust (width[,ﬁllchar])
R R width W F4FER, R FAFERTEH RN 55 . [ R E 1Y fillchar SEFE23 00 CERINEE
ASCIL ZSHE4F) o AR width /NF4ET Len (s) W ] A5 53 (1 R AR o

str.lower ()
RIEEFAFRIRIAS, HITE X NG IFRE AN
Ji et NS BRIAE 2 I Unicode FRifEfy 3.13 55,

str.lstrip( [chars])
B PRI RIS, BRI R R P chars RO E BB FAFI FA B . QR IS B
N N%w& W chars ZEBRINFE R ZSHERT . B chars ZEOTIRE B RIS TTESHBRSEE
WA A

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

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

static str.maketrans (x[, y[, z] ])
WERSIER N — st r. translate () AR IR

WSR2, MEBAUE— 5 Unicode (7S (BEE) siAF (KIEH 1 0576 )
519 Unicode IS 2. ({ERKIER)) FFHRs None MM, A HbIF & BFE AL -

R K NE I A28 T R — 2 B @ P A7 Lu” (Letter, uppercase), ”LI” (Letter, lowercase) #{”Lt” (Letter, titlecase) 2 — {545 o
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str.

str.

str.

str

str.

str.

str.

str.

str.

WERETANSE, MBS K EASNEARE, I BAES R, x PR
g@jy AR R BT WRASE =S, BOAR— DA, Hi AR gS 4 hme
]2l None,

partition (sep)

T sep WU B AL B PR 40, R WA 3 5edl, HP & a2 miisas . SrrAa L,
AR AT Z G RSy o QRS FRATARARE, WAR A 3 JT rp & A4 B DA 25 4 3
replace (old, new[, count] )

R AR EIAS, oA B B TP A ER old HRRFRCET N new. WIEREY T RIS count,
I H A B count Y L.

rfind (sub[, start[, end] ])
R BT sub FEFAFER N R BB R (Bcfr) RE1, XFE sub ¥4I 5 7E s [start:end] 24
Wi, AIIESH start 5 end 2AERVENYI R FoRE . WERAI BN M) -1,

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

KT rrind (), (BFETFERFR sub KILFIN &5k valueError.

rjust (width[,ﬁllchar])
SISy widih B RFER SRS 5. MR fillchar HUFEZERE CBRIABEA
ASCII ZEH&4F) o QR width /NTA5T Len (s) MWLR [E]JEAAFER B RIAS

rpartition (sep)

TE sep e a— UL ESF A4, 1BBl—A 3 o, HA a0 RarZ miiisa . o
%,%uﬁév\ﬁﬁ'ﬁﬁi}ﬁé@%ﬁ%o WERFRAFASRF], MR A 3 JC &N 25 A7 DA 45
A,

rsplit (sep=None, maxsplit=-1)

WA A A N R LR S 2, B sep VERN PR AT . RS T maxsplit, W2 ik
1 maxsplit A4y, M B 2R QR sep RAGEBCH None, ALA25 FHFAFHRERLBAE N 73
o BT MGHHIEYFS, rsplit () BHABST HEECT T iR split ().

rstrip( [chars] )

R EFFFREIA, BEREP KRBT . chars ZHCHIS BB B FIIN TS .. RS IR B
4 None, W chars ZHERINBEIR BT Lbr L chars ZH0F R € AN RSB HRSEE
T H A

>>> ! spacious '.rstrip()

! spacious'

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

split (sep=None, maxsplit=-1)

IR Al —A> AR ER B R AN R, S sep VB RN EAFER . WUERET I T maxsplit, Wi % i3t
1 maxsplit o745 (B, FFREEZ XA naxsplit+1l NICER ). W maxsplit RAGESCH -1, W
ABREFFREC AT A PTRERIYRSY ) -

WG T sep, WIIEZW 4> AT S HEH G — R Mg o B2 F 558 (gilan 11, ,20.
split (', ") Ff&E [r1r, v, '2']). sep ZEAVREH 2 A FEAFAH M (BN T1<>2<>30 .
split ("<>") RERE [T1r, 20, 3] RS ER D RATR S EAERRRRE ).

i

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

[':Ll, '2', '3']

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

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

['1', '2', 'l, |3|’ 'V]

U2 sep RARE SN None, WIS W5 —Ffffr a3k HELER A% S AN AT, H4G
FAUEIERECR B TR, AR PR S RIS Ss i 1ih. IE, (1 None fripas
FAFER B S SRS R AT IR ] (]
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54n:

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

[lll, 12 3!1
>>> ! 1 2 3 '.split ()
[lll, 121’ '3']

str.splitlines( [keepends] )
AR ] R A R R AT SR, AT LB . SERIIRP A ESATIAR, BAEa T
keepends H N EH.

WOTE AN ST R AT YR o o il Aridiitiguniversal newlines #)—A~HE4E .

R ik

\n 1T
\r EES
\r\n EENTE TR

vk \x0b | FEHER
\f B \x0c | £

\xlc S BB AT

\x1d HorBarT

\xle LSRG PR AT

\x85 17 (C1 = Hi59)
\u2028 175 AT

\u2029 ANy

3.2 R AR \v A\ £ BRI Ef T R %
i

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

['ab c¢', "', 'de fg', 'kl']

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

ANETFsplit (), B TR RFERS sep B, XTHFEAFE M ERHR B —ANSFR, AR
AT A A gE H e AR AN R 4T

>>> "" splitlines()

[]

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

ERMEEE, split ("\n') HYZEHN:

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

['']

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

str.startswith (preﬁx[, start[, end] ] )
WA FAF R ASRE B prefix FHARWLRE] True, HWERME] False. prefix ] AR o 2 MILE R 1
AR TG . ANSRAE NI start, FEMITFEE N B IGRIAE . QISR NI end , KEAEITIRENL
IR .

str.strip( [chars] )
R FAFRIRIA, R AI AR BFRT . chars ZECHIEE BB IRFIFNFAT R 2R
BHEECH None, W chars ZELERINEBREHEAT . b5 b chars ZE0OF RS & RIS SRS T2
2R SBUEN TR A A
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>>> ! spacious '.strip()
'spacious’

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

SMURTHT SRS chars ZHUERF N FAFER P REER . JT K FAF IR PR B 2] — R & T
chars T8 € FATERM TATIFE L . SRR HERAE R AES e A A . (ol

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

str.swapcase ()

R EFAF R RS, b KRG FREC/ING | [ ZIRK . TETER s . swapcase () . swapcase ()
== s FA—ENE[E.

str.title()

R EE PR AR A, RS PR RE,, HaTih/NG,
Fn:

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

LA — PR R SIE T TR E L, RIESL) TR AN B . 2% 2508 B0 R R
AR HEREWERRAG LGP A ES B o Oy BRI, X0 RS EUR A R 454

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

AT RAGE P IE D Sk AR A B RS A 1 AL B

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

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

str.translate (fable)

B R FAFERE A, Hh AN FAF S EMER R TN, % E0ae — A
__getitem_ () REMEGIEEIEMXIS, EH Nmapping sequence, 24P\ Unicode T8 75
(B%0) ARG, AT M OA P AR —Fp#fE: & [9] Unicode P9 sk EAFER , RE2AF WL
A=A ENFF; R None, FFFFFMGERFFFR MR 5|k LookupError i, R
(RS I BNEE=

YRATLAE ] st r. maket rans () BT AR T05 2] FAF B AR A — Mg
FEZ A codecs BEHRPAT 5 Hil 7AW 5 R 5 755K

str.upper ()

R FEFRERAREA, Hoh g KO RNGHFA BRI RE . HERNE s A AR KN
B A B 55 R AT Y Unicode 28 RIS 2 ”Lu” (Letter, uppercase) 1fij i2 Lt” (Letter, titlecase) N
s.upper () .isupper () AR HEN False,

It AR SRR 476 2 I Unicode FRifERy 3.13 57,

str.z£fill (width)

RPN EFAF R RIA, FEACHISE ASCIL ' 0 ' R (i HA BEAR Sy width. TEEETZR (' +'/'=") i
AEPRTT SORAEIE AR5 2 B IR ARTEZ Rl QSR width /NF28TF Len (s) MR A7 4 £R 1
A
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Bt

>>> "42" z£fill(5)
'00042"

>>> "—42" z£i11(5)
'-0042"

4.7.2 printf RiEHFFFBREXL

fiE): AN AR B E R G SRR, WRESEF 2 E AT R (BIANTCE IR R T 4R
) o MESHI AL PRI, str. format () #OBAUAF & AU TR AR X
SO S P g — AR S A AR TR B SRAE DA ST R DL 75

FRFR A —PVEERI P EARAE . 1 & (ORUBD) 12554 . X WAFR R FAFER ) A& XALEL I IEEEAT. X
T format % values (HH format h—AFFFER), FE format ) S SHARARICAT RO B B2
A values 5 H o HACRELITAE CEF P sprintf ().

W2R formar FER—ABAPSHL, W values 7T LAR—AFETCAXTGR S FTE, values W FTE#H & — 4
E IR M AT R P E AT RO R e, B R — DR g (BNt ) .

HAARCAF S PN EOE 2 7R R AN A8, HAAUEAR AL L B Dy -
Lo 45, T RRCH s iR .
2. Wt (WTik), dmEES BT A4 (BIAN (somename) ),
3. BEEhy (RTik), T som i se i i e R p 455 .
4

CB/NFBOE (3. WERAEEN 1 (B5), WISLERSERES M values JEHRY T —IuFR P, %
AR R 0T S 0 Ay /N B S E AN T RS BE 2 SR TR

SRR (AIik), DATE . (ni9) ZIE IR RE G . WRisER < (BS), WSFrES
M values JCALF R —JCHR P, BECHLUNXT GG 2 IR ICER .

6. KEEBMFF (7).
7. BEHRIEA,

VHEASEN— A7 (SO R W, AR RS o2 A& 0 6 5 i WS 6 X
'S PR R SRR I RS A AR AR (L.

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

TELLTE DL I RUH R BRI L * R (R E— RIS HOIK) .

AR -
s | &Y
Y AR B AU (BE SO R 30) .
10" | HHR AR EE AT
o | RIS (USRI A 0 B, WSS ).
U R AP AR R IR (SRS TS ) IR B A
RS O B ) R TRRAPRATITL (SRR SN ) -

AIPAZE AR IIAT (h, 1 8 L), (Hgang, PO Python SRULIEATAEE - FTLA 51d 41T %d.
ey -
S WO LB — AN TEAL, IS ARR LGB PITTAL, TR0 R U TEAL.
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® | &X
¥ &
'd! BT HIREE

i BIFS TIEHEEL

'o! 5 /\EHIEL . (1)
" W FPRA - T T, (6)
'x! HAS A% (N5). (2)
X! HRS AR (K5). (2)
e e (UhS). 3)
'E FadeEE (K5). 3)
'f! e i e v 3)
'F! 75 BT 3)
'g' /j’gﬁﬂ‘%ﬁ WIRFERUNT -4 SRR /NS 50X, & 00aE A e fias | 4

I\ o
G iﬁﬂ‘%iﬁ WEIRFERUNT -4 BRI B GE K S50, & 0 ks | @
I\ o

'c! BATRE (B BRI TR ) o

'r' Frrd (i repr () ¥ AT Python X}4¢). (©)
's! TR (st r () BT Python Xf42 )., 5
'a FrrE (ffifascii () ¥E4ATAa] Python Xf42). (5)
X REERBR, SRR %" T4

=)

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

4.8 —i#HIFFIZEE — bytes, bytearray, memoryview

BfE B DN BB bytes flbytearray. ‘EflHimemoryview AR, %X 5 M A
R K USRI HERA R FAEINE, A DA eI

array BURSCRF R RONAT I EALIREAL, filn 32 (7 HAOR TEEET54 UG mifeL -

4.8.1 bytes ¥t

bytes X G2 i AP AR AT AL 8 T2 8 BRI HMSCRR AL T ASCIL SUARZ Y, [A I bytes
XA T —LE{UAEALFE ASCIL A Bty nT ], BAEVF S AR B S PR H R R BB K T4

class bytes ([source[, encoding[, errors] ] ])
B, FOK bytes FHIHMEE S TR FIEAKBAMIF, FZEIT—14 b Ag:

« BE[S 0 RAHEAFHA" K" 55,
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s WS p" EEAFHRAN OB OFEF
° Eigl%:blll Ei_{ﬁg]%lll’bn"n EﬁﬂX?l%"""

bytes “FIH{E R AV ASCILFAF (TR AR PRI i AT ) o AEpRE L 127 9 b (e i
FHH R P9 TN bytes FTHI{H

BFFFH I E—FE, bytes IR AT A « RIZORSENHE UFFIALEE, 1§55 strings T A
KA bytes FIEIZ A ENT, AR SR LF5

AR bytes FIR{HANF R 2 T ASCILSUAY, {H bytes X RAYAT NS br b BB A A 2R ALy
B, FH PR REMER R NIRBIY 0 <= x < 256 (WIRE R ILIREFF5| % valueError). X
PR HRA BB AR DA R 52, BARVFZ — dEHilisg s URR L 5 36T ASCIL RYTTE, Wl LA I I
ST 1] SCAR I SE AT A T BRAE (RS DO TR — R R R pd At (8 H ek sC
AL PRETERY T A ASCIT i — HE i Bt LA A - B IR ) o

BT I EIE, bytes XFGR AT DAL HoAt LRy Sk i g
o FEEK R AZEIFN bytes X5 bytes (10)
o T R U AT IR XS bytes (range (20))
o JE G MU B I BRI A bytes (ob3)

F S Fbytes NWEIAL.

5 T I WA SR 1D S A s S RN v 11 i A 1 S 1 e 1 6/ D 9 =W 12 VA
Hu, bytes 7 HAT A A% B IBCEC Y BRI 28073 -
classmethod fromhex (siring)
by tes HI7IRR Rl AMERIGEE E TATHR I bytes WG FAFHRAN H Fn 8> FHAT A+
PNHEHIE A A, H i ASCIL 23 FARF S0 20

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

3.7 U5 bytes. fromhex () BAERZMITA ASCIL 25 AAFITA R R ZARAT -
FFAE— SIS R, AT DAKF bytes X5k st b7 g - 7S b il 2

hex ()
R —ANFRFERRTR, XGRS LB AT AT S HE T .

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

ARARA B+ AN HER BT AR 5y B, ARATDASR € BP0 B AT R sep TESAL &5 T i
., BRAIASHAE AT 2] 5 AT bytes_per_sep TR S #HIMIE. IS MATFIATT
BT, SUENLE N ZETHR.

>>> value = b'\xf0\xfl\x£f2'
>>> value.hex ('-")

'fO0-f1-£f2"

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

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

'55554444 4c524c52 4142"

3.5 BUBTIA.
38 JUESE: bytes. hex () BUAESCRFIIER sep Fl bytes_per_sep JEZ ATE 73 il il i th 174
ZIAHEA T FRFT o

H1T bytes XTGee h AR R B P81 (EEIFICA), PR T4 bytes XL b, b[0] K h—HEKL, T
b[0:1] 4%?@)—/[\&&”%7 1 bytes MR (XGXAFAHAMN, RIIMY] P LR — K
N IFAFR).
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bytes Xf G2 i) n i FHERS K (o' ... ), A EEFARE R bytes ([46, 46, 46]) XFEAUME
KEGH . RESETTPABEH 1ist (b) FF bytes XF 5%k —A b B EH B 51 2

ffiE): 41%F Python 2.x I i : 7E Python 2.x RF, AVF 8 T4 (2.x gty madkir N E —
PERIEHREAAYRSE) 5 Unicode “FAFERIEATA R, X028 T S8l T AR RSl Mok, AR
1%, Python sz ] H 5§ 8 f3CAIN Unicode SUASZ JE KA M A —F 5L, 7 Python 3.x H1, X Huffa s

HO WU —8 A —dE I &5 Unicode SUAR[AI KB40 A B AHIIES T, bytes 57 AF XTG4 HLAR &6
R R

4.8.2 bytearray 35

bytearray W& Ebytes MEHIA]AENT VY] .

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

bytearray X %A LRI FHHIEE, EA
o A2 %H: bytearray ()
o Al E K ERMASEIE R B bytearray (10)
o G B U AN bytearray (range (20))
o JE g X TEAA B A bytearray (b'Hi!")
i T bytearray %5 2R ZA51, LRI IE T bytes F= bytearray 345 W A ) bytes Fl bytearray H:f
BAEZ AN, ST X PN
T35S Wbytearray N'ERAL,
55 75 D VNS 14/ QL 1 O A s 2 W VAN 14 . 5 S s 1 4 € A O RSB o= WO £ D VA
M, bytearray ZE 1 H A A RS X BOSCAR 0 BRI
classmethod fromhex (siring)
bytearray FKIFER MBI E FAFEE Y bytearray X4 . FAFER U RN FT
PR TS BERIE A B, ) ASCIL 28 (AT 245 20008

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

D
e T T A 1] ) 2 e e ] 7

3.7 WS bytearray. fromhex () BAERBMITA ASCIL 25 HFFIA IR ZAR4T o
AFFE— B0k B, AT ASE bytearray S Gyt I ) 75 E i 2

hex ()
R —ANFRFER S, 2GS LB AT AT S ST

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

3.5 JUB A
H T bytearray X4 2 BB 75 (FRITFHIEE) , BT —4> bytearray X[ 4 b, b[0] ¥ H—4
R, M b[0:1] ¥ A— KA 1Y bytearray X542, (X5 CARFLFFRANR, RIIMY) R FrreEpg#
R — KR 1 TR ).
bytearray X 42 (1] & /R fifi A} bytes Xf R F M #% X (oytearray(b'...")), KK E il & # %I
bytearray ([46, 46, 46]) XFEMM L. REZATPAMA 1ist (b) 1§ bytearray Xf 4 #44
F— A BB RS R .
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4.8.3 bytes #0 bytearray 124E

bytes Fll bytearray YRR HF0 A FEAIERAE . ENTIA R SR FERABRAERL, BB ST byres-like object
PEATHARAE . BT R G TE, BT ATERA R A iR G A & S8 5. (2, BAEGIRATER
[l {2 W] SRR T B A R Y

ffi(E]: bytes FI bytearray X QI LA TR FAFERAEAHSE, B TR I E AR Z bytes X AEH
HZH—Fe. B, VR AT ik

a = "abc"

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

a = b"abc"

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

HLLY bytes il bytearray B4 EUE (I Az ASCIL A9 —HERIA% A, PRIAE AE PR AT 2 ERCHICH I 17 24 3 7
BT X LERR ] AT SR

fE): s 3k S 5E T ASCI [ #VE R AL R A DAL T ASCII (A% =AEit 1) 1 il S50 T g 2% 3 S 3R

bytes FI bytearray Xf 5 51| ¥ T DA AR 7= kil 2ot .

bytes.count (sub[, start[, endE ])

bytearray.count (sub[, start|, end] ])
R BT sub TE [start, end] {5 NAEE B L LR EL . WS start 5 end SRR Y) 3R

BRI TS ] AR AR bytes-like object B2 0 3 255 JE I N HIEELL

3.3 HEEAE: WEsZ 0 2 255 JEHE N BN TS .

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

bytearray.decode (encoding="utf-8”, errors="strict”)
IR S AE bytes fERD HOR AT . BRINGRAS A "ut£-8" . AT DAL errors i ¥ AN W) A i 1%
WHET % o errors WIERINMESH 'strict', FIRGEIRST| K UnicodeError, AR HIMME N
"ignore', 'replace' PARARMHAIE T codecs. register_error () WA, H5H 44
RALTE 7y 5 N . BAEB W MILSINER, HS ARG S N

WiE): ¥ encoding B Y st r FF BELIEIRIS AT u] bytes-like object , LA FR I Y bytes 5% bytearray
POE

3.1 MU SE: T TR KA SR S

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

bytearray.endswith (sujﬁx[, start[, end] ] )
U RS AR E 1Y suffix SRR ] True, BRI False. suffic A PAN i Z A IEET,
(RIS A L T o ANRAT TR start, KF PR E LB TR AL . WRA W IEI end , KEAEFT 4
SE LB IR HURE
LRI G T DARAE Bbytes-like object .

bytes.find (sub[, start[, endﬂ ])
bytearray.find (sub[, start|, end] ] )
R [T sub AR PR B R/ NVRE], sub 5 TY) s [start:end] ZIN. ATESHL start
5 end SHEMRFERYVI T FoRE . WER sub R EI MR E -1,

FHRRI TIPS ] LARAL B bytes-like object Bi72 0 % 255 i [l A AL
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filE: find () JrEN R IAAEIRTE ERIE sub AT BN . AL sub AR TH, W in
HRAELT:

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

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

bytes.index (sub[, start[, end ])
bytearray.index (sub[, start| , end] ] )
ETF £ind (), BAERAR TIN5 K VvalueError,

TR TS ] LARAT B bytes-like object B 0 3 255 i [l N A B4
3.3 MU A Az 0 & 255 [ R BRI T8

bytes. join (iterable)

bytearray.join (iterable)
5] —AHy iterable () —HEHIRCE ¥ BEHEE N BT bytes BX bytearray Xf 4. I iterable AFAEST:
AR5 K3 2 AR E st r MRMEM K5I K TypeError. $EBEZITVANY bytes B bytearray X4
() NSRRI T ZR Z R 53 B o

static bytes.maketrans (from, to)

static bytearray.maketrans (from, t0)
WES T ER Bl — Al Thytes. translate () WRERATIREE, BRHE from PR TR
R o AR B ERERE from 5 1o R T St 9 H A MK .

3.1 BGHT A

bytes.partition (sep)

bytearray.partition (sep)
TE sep BRI EAR 5078, & El—A 3 e, HPUE SR Z RIS . aRarA S s8Il
bytearray fl A%, PANIFRAFZISHITRS; . QAR FRFTARELE], R MY 3 oL i 5 5 51 DA S
23114 bytes Y bytearray X4 .

BRI 7 BT ] LA AT R bytes-like object

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

bytearray.replace (old, new[, count] )
R EFANEIA, A BB 75 old XS R 0R new. WNSREE H T AIHESEL count, WA
BT count Y I

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

fiE): BT ARY bytearray HUAS S BB E—— B SR RIS, RIEBCAMUT L .

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

bytearray.rfind (sub[, start[, end] ])
R T F ) sub FE)F SN NBARBIN R (BAv) &5l HE sub ¥ & 7E s [start:end] 241, /]
WS start 5 end SRRV R TR WERARIRFI MR [E] -1,

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

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

KU Frrind (), BIEFFH sub KELFINf &5 kK valueError,
BB RN T HI 0] DL AT R bytes-like object B2 0 & 255 5l N HEEL .
3.3 MRS a2 0 & 255 JE R NI EEE R A .
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bytes.rpartition (sep)

bytearray.rpartition (sep)
1E sep e Ja— WAL BRIP40, R El—4> 3 Jedl, HP & 0 BBAr 2 i esor, sty
u H bytearray BIAS, PAKMRRFTZ IS MRS FRAFARSE], WR WA 3 SCH P S P2
bytes B bytearray XJ 4 A KT A EIAS .

TR PR DARAT Z bytes-like object ,

bytes.startswith (preﬁx[, start[, endE ])
bytearray.startswith preﬁx[ start end] ]
R IR AR TE /Y prefix TSGR True, IR False. prefic LAl DAy i Z A4,
IR ZRA ISR TCA . ARAT W] I start, K5 I8 € CLETT IR AL . QRAT W3R end , FFAERTTE
SE LA I U

BRI ET S ] DURAT B bytes-like object o

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

iR 1] Ji bytes 5}, bytearray Xf R WRIAS, FEERH A ITH TE AT ESEL delete 1 H BRI bytes, H.4x bytes Kf
T T8 R R A T, IR FE I R K R 256 1) bytes X4,

YRAJPMEi i bytes . maketrans () Ji¥EFb @3,
MTALT SR FAFH A0, 15 FF table Z40% A None:

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

3.6 MU 5% BUAESCRRRT delete V520 KT ZHL

AT bytes il bytearray X G277 ¥R M ERINA T 2 B0 Bl Afede ASCIL g — b filA% X, (Hadd e AT 41
ZAAIR AT AR E R . TR AN A Y bytearray J7 i RHS R LI TR, S
ABHIRR

bytes.center w1dth[ ﬁllbyte]
bytearray.center wzdth[ ﬁllbyte]

R A JEXT RN AS, e R width ()P F N R, TS %E{’J Sillbyte SEFEW 2S00 (BRIASE A
ASCIL AT ) o X Fhytes X4, MR width /NF5%5F Len (s) WER B JF 75 A EI A

filE): BRI bytearray A JE EHIEAE B SR A — BTN, RIS AT .

bytes.1ljust (widh, fillbyte |)

bytearray.ljust ( wzdth[ ﬁllbyte]
S EEXT R RIA, FER BN width {75 hEEER 55 fERHEE R fillbyte 722360 (BRINGE
ASCII Z3H64F) o X Fbytes MG, QR width /NF4T Len (s) MERIEEFH I EIA .

filE]: 7k bytearray B 3 LR —— B SR A — SRS, BIVERSA A g

bytes.lstrip( [chars] )
bytearray.lstrip( [chars])
REFJFAIEIA, B8 e a T4, chars ZECHRE BRI EESH it H)rs)-—
ﬁ/l‘% PRI B 2 T ASCIL P AF . WIRAE NS B None, W chars ZHCERIAFE R ASCIL
P chars ZHOFIIGERA NS TRAHE SRRl E:

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

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

LR RA (75 AT AR AE R byres-like object .
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fiE): M7 AR bytearray BUAS S JEHUEAE—— B SR E RIS, RIEBCAMUT L .

bytes.rjust (width[,ﬁllbyte])

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

filE]: B7 kR bytearray fRA f JF R —— B R —ANETN, BIVERSA (g

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

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

bytes.rstrip( [chars] )

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

>>> b' spacious '.rstrip()

b' spacious'

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

TR 7 (B 51 T AR A R bytes-like object ,

filE]: B7 kY bytearray A JF LR —— B SR AE—ASETN S, BV A .

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

bytearray.split (sep=None, maxsplit=-1)
P S PN A FEZEB 175, R sep fE R BEAT. QARG H T maxsplit HAEGAE, W
I Z AT maxsplit KArsy (HBL, )RR EZ2H naxsplit+l PMICEK) . WHER maxsplit K452 5N
—1, WERFREIRSRE (AT AT BRITR ) -
WRBHT sep, MIELHEAASASHPHEGE —EmSEA 2B ETFS @b,
,2' . split(b', ") $FRE [b'1', b'', b'2'1), sep BT g N —A L FAFH B4
b'1<>2<>3".split (b'<>") &M [b'1', b'2', b'3']). HHIEENSETIRD ST
FIRFR M [b' '] B [bytearray (b'') 1, HAKREHTHIFH AR, sep ST LLUEAT

& bytes-like object .,

4n:

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

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

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

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

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

WA sep RAGE DN None, WIS —Ffrn 35 S ASCIL 25 AT & B 0 B4~ 73
£, HERHAUEFIIELEOR B A4 B, TEATEE R R D002 7 9 s &
ASCIL =5 HFFIY FP A BEA TR R 8] [0

Fin:
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>>> b'l 2 3'.split ()

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

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

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

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

REFE RS EIA, BERTEE R LR R FA . chars ZBONTE & BRGRTFAESE A 3k H 7
XA FRF W 7 ¥R 2 1T ASCII ﬁ WA ECH None, W chars ZHUERINE IR
ASCII 5 FAfF . chars ZH0FAEHE € RIS EUE 2 MR ASBHRSEEM TG A E:

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

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

LR IRA (75 AT AR AT R byres-like object .

fiE): B ARY bytearray BUAS S 4F BB E— B SR E RIS, RIMEBCAMUT L .

PAF bytes il bytearray X 5 i 5 vk & BUE (6 A2 ASCIL i) —JEdilA% 3, AR 49 ) 12— HE L
o WHEREA/NT PR bytearray J7 iR R FUIBATIRIE, 22 AFHINR .

bytes.capitalize ()

bytearray.capitalize ()
R PR EIAS, R R F AR R o — A ASCIL AT, I HER— AP P AR S 1
HAR/NG . 3 ASCIHFH R PR R RAEA AL

filE): BRI bytearray A JE JEHIEAE BRSBTS, BIERA BT .

bytes.expandtabs (fabsize=8)

bytearray.expandtabs (tabsize=8)
R FAEIA, oA R ASCIL HIRAF 2l — a2 A ASCI 2584, FAARLT 45417
EMAGE T RIF IS . B absize NN —AN RO (BRIME 8 B E Ml R A4ES) 0, 8, 16
W) o BRITITH, SIS RN BB — R &7 IR AT ASCI
HRAF o\t "), WPFELRPHA DR EANZHEAF, BEIAFET MR (IR
AREARLRPIIH ) WM FFAH ASCIRATAF (o' \n") BUEIZEAF (o' \r'), B HIFHFY
Fﬂi&ﬁ%oEﬁﬁ@?ﬁ%ﬁﬁm%&ﬂﬁﬂ%%%mﬂm~,K%ﬁ?ﬁ@ﬁﬁﬂmﬁ%w
]

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

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

filE): B7 kY bytearray A 3 LR — B MR A BTN, B AT R

bytes.isalnum ()

bytearray.isalnum ()
Return True if all bytes in the sequence are alphabetical ASCII characters or ASCII decimal digits and the
sequence is not empty, False otherwise. Alphabetic ASCII characters are those byte values in the se-
quence b'abcdefghijklmnopgrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ'. ASCII decimal
digits are those byte values in the sequence b' 0123456789".

Bilan:
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>>> p'ABCabcl'.isalnum()
True
>>> Pb'ABC abcl'.isalnum/()
False

bytes.isalpha ()

bytearray.isalpha ()
Return True if all bytes in the sequence are alphabetic ASCII characters and the sequence is
not empty, False otherwise. Alphabetic ASCII characters are those byte values in the sequence
b'abcdefghijklmnopgrstuvwxyzABCDEFGHIJKLMNOPQRSTUVIWXYZ'

Fn:

>>> p'ABCabc'.isalpha ()
True
>>> b'ABCabcl'.isalpha()
False

bytes.isascii ()

bytearray.isascii ()
Return True if the sequence is empty or all bytes in the sequence are ASCII, False otherwise. ASCII bytes
are in the range 0-Ox7F.

3.7 BB

bytes.isdigit ()

bytearray.isdigit ()
Return True if all bytes in the sequence are ASCII decimal digits and the sequence is not empty, False
otherwise. ASCII decimal digits are those byte values in the sequence b'0123456789"'.

14n:

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

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

bytes.islower ()

bytearray.islower ()
Return True if there is at least one lowercase ASCII character in the sequence and no uppercase ASCII
characters, False otherwise.

B
>>> b'hello world'.islower ()
True
>>> b'Hello world'.islower ()
False

/NG ASCH FAF 2 T EA & 1E)751 b'abcdefghijklmnopgrstuvwxyz ' PHFAF. K5
ASCI F45t e P H A& 1E)7 %) b ' ABCDEFGHIJKLMNOPQRSTUVIWXYZ ' HIF4F o

bytes.isspace ()

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

bytes.istitle ()

bytearray.istitle ()
Return True if the sequence is ASCII titlecase and the sequence is not empty, False otherwise. See bytes.
title () for more details on the definition of “titlecase”.

i
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>>> b'Hello World'.istitle ()
True
>>> pb'Hello world'.istitle()
False

bytes.isupper ()

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

B

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

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

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

bytes.lower ()
bytearray.lower ()

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

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

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

filE): B7 kY bytearray A JE R — B RR A —ASEON S, BV U .

bytes.splitlines (keepends=False)

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

i

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

[b'ab ¢', b''", b'de fg', b'kl"']

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

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

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

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

bytes.swapcase ()
bytearray.swapcase ()

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

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

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

fE): B AR bytearray BUAS S 3 FHBEAE— BRI E DS, RIMEBCA MU .

bytes.title()
bytearray.title()

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

Bilan:

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

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

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

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

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

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

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

filE]: 7 kR bytearray B f JF R —— B SR A —ASETNS, BV (g

bytes.upper ()
bytearray.upper ()

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

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

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

) M7 AR bytearray BUAS Sf 3k JEHBEAE— B R E RIS, RIMEBCA MU .
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bytes.z£fill (width)

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

Bian:

>>> p"42" . z£1i11 (5)
b'oo042"

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

fiE): B ARY bytearray BUAS S BB E—— B SR RIS, RIME A MUT iz

4.8.4 printf REHFTHRMHENL

i) AL AL R Z AR R, WTRESEF 2 H AR (BIANTCHE RS o e 4RI
H) o AT AN E AT R e B I, R AT .

FHERXME (oytes/bytearray) A —FRRRIY N EBAE: (1 & G B84 XWPFch 7
B # XE BB ESF. ST format % values (H:H format J—PFHENR), I format FH] %
PRI A B EEA values 55 H « HBCRERITAE CHEF P sprintf ().

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

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

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

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

6. KM (i) .
7. BT,

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

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

TEMEIFOL PAR R B B~ ARICAT (R E—NFIIRNSHSIE) .
LSO avk

4.8. —i#§IFYIZE —bytes, bytearray, memoryview 59




The Python Library Reference, £[F] 3.8.1rc1

Y| (RGO BB (R E LR S0) .

10" | OB EIEE AT

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

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

ATA KRR HAF (n, 1 8 1), (HH/8ME, BH0%d Python HBEEA 4% — BibA 31d %M F 5d.
BRI

® | X
fF fiR

dr | AT TR

IR A

'o! A5 )\ (D

'u' AR - FMT 'd . ®)

'x! BRI UNE). (2)

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

'e' Fagios (h5). (3)

'E’ FradaddE (K5). 3)

£ 7 e kR (3)

'F! I kR = 3)

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

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

'c! BT (B BRI R ) .

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

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

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

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

s | ARSI SRR A s AT

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

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

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

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

(5) WRKGEE N N, R N AN FAT

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

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

(8) &I, PEP 237,

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

hz=%:

60 Chapter 4. [Fli@#fE



https://www.python.org/dev/peps/pep-0237

The Python Library Reference, #[E] 3.8.1rc1

PEP 461 - >} bytes #il bytearray 75 h1% 4§10
3.5 U A

4.8.5 WEHE

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

class memoryview (obj)
Q#—FIH obj imemoryview, obj whZll STHF Gt X Ppi. SCHF G X MRS N EL X 4
fEibytes flbytearray.

memoryview BA ALFIIMEE, BRI G obj FrAL PR A A7 ERIC. T4 2 faf B 2R AL
fibytes Mbytearray K, —ATEEIEAFH, [EHAHRBFMarray. array THE
AHRHICR.

len(view) Htolist PWKEME, WHE view.ndim = 0, WEKEHN 1, 1R view.ndim =
1, WIHEHKEFST view HIOTRPECE . T HE SR, /\Jﬁtfh—%’??%@j‘ view R ES) LK E
itemsize [V MR H BB TCE T ST

memoryview SHHEITYI ARG PIHILE , — Y BRI TR

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

98

>>> v[-1]

103

>>> v[1l:4]

<memory at 0x7£3ddc9f4350>
>>> bytes(v[1:4])

b'bce'

WK format F—RHAT st ruct BB LR GLVIRT, 0 th ST BBl B0 i o
AT, FHRPIEA EMBBRIG A T —4E A B AT DA — A8 h — AN o
IR TC TR | 2 4E NAF LR AT DA 1 4 ndim BB TC R IATRE ], ndim B2
JE o YN AL AT ARE ] 25 el E TR 5 )

X B M AR T AR B

>>> import array

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

>>> m[0]

-11111111

>>> m[-1]

44444444

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

[-11111111, -33333333]

WERTEX G5, WAL SCR—HET R IR E . SO R/ NI B A

>>> data = bytearray (b'abcefg')

>>> v = memoryview (data)
>>> v.readonly

False

>>> v[0] = ord(b'z")

>>> data

bytearray (b'zbcefg')

>>> v[l1:4] = b'123"

>>> data
bytearray (b'z123fg"')

(continues on next page)
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(R L —5)

>>> v[2:3] = b'spamn'
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
ValueError: memoryview assignment: lvalue and rvalue have different structures
>>> v[2:6] = b'spam'
>>> data
bytearray (b'zlspam')

M AT S B, 0 80 BTy (W) RBUR S —4E AL IR R R AT A A5 i o WA A o L
>5 hash (m) == hash (m.tobytes())

>>> v = memoryview (b'abcefg')

>>> hash(v) == hash(b'abcefg'")

True

>>> hash(v[2:4]) == hash(b'ce')

True

>>> hash(v[::-2]) == hash(b'abcefg'[::-2])
True

3.3 A —AENTF LRI BIAE AT AR D) o A A5 7B, b 80e 1) — 4k A7 LI B T e A
.

3.4 s NFEREIES B Hcollections. abe. Sequence
3.5 RS AL BUTE AT B BOT e A TR 5
memoryview HAF VN F—Ek:

__eq__ (exporter)
memoryview 5 PEP 3118 Hi) 3 th 88X P WA ], H AR M s ruct BB
TR A RS RS B B 6 BAEERAH TR, W EATTS0R 0 .

X Ttolist () MEIHT X FEWstruct B FAFH FHE, WHR v.tolist() == w.
tolist () W v #l wAH%%:

>>> import array

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

>>> b = array.array('d', [1.0, 2.0, 3.0, 4.0, 5.0])
>>> ¢ = array.array('b', [5, 3, 1]

>>> x = memoryview(a)

>>> y = memoryview (b)

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

True

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

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

>>> z == C

True

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

True

R PTL AR X AR A s t ruce BORBTSCRE, MIMIRT R RS R B2 A (RIGEARS X
FAFERFIZE XN AN )

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

>>> point = BEPoint (100, 200)

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

(continues on next page)
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(R L —5)

False
>>> a == Db
False

R, SEABEL R, T NFREXSRKR, v is will FRERE v == w.
3.3 WUHAE: 2 HlHIRAS U SR N A 2 200 2% H S X5 iR R A A 254

tobytes (order=None)
R X P BV R . XA S TAENAAILE B by tes M .

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

b'abc'

>>> bytes (m)

b'abc'

WAL, SRS T T RS, P CEE 7. tobytes ()
YRITAE R FERFR,, PG st ruct BHUEE IR BIEFEN .

38 WUHTINA: order 7] PAK {'C,'F, A’} o 24 order Jy'C 8F 1}, JRUGEEHEHE S oz C
i Fortran JiJ3 . X} FHELEE, A 2R [ Y3 ARG BRI AS . 457 503, A7 1 Fortran I
Fowiir . ST ARELEME, BdE s epibitdch C X . order=None 5 order="C" ZAH[FY) .

hex ()
Rl —ANFRFERRATS, Ho 2 BIRAIAS /S 3RO 3R o X L BN

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

3.5 BUBTIA.

tolist ()
P2 v XN BB DA— S Te R SR A TE R ]

>>> memoryview (b'abc') .tolist ()

[97, 98, 99]

>>> import array

>>> a = array.array('d', [1.1, 2.2, 3.31)
>>> m = memoryview(a)

>>> m.tolist ()

(1.1, 2.2, 3.3]

33 S tolist () BAES HE st ruct BEBEVA TR I B A7 IR AR A R Z 4 Rn TE
e

toreadonly ()
1R [1] memoryview XJ4 ) N EERAS . JE IR memoryview XA ML

>>> 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 BUFTIA.
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release ()

FERCH WA DS R BT A TR IR Z G DX o 1522 X G AR gl BT R 2 SR IURR IR i A (45
W, bytearray FREBmEE FHRAN); PG, I release() AT AT 8 H UL 25 sk 26 R 1
(FEREATAT 2 A2 0BT -

TEB TR 5, AR R B — B A5 5| K valueError (release () AR E RSP,
BT AR UK 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

() with i), ATDAE I BTN SCE BRI SGA E R AR

>>> 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 BUFTA.

cast (format[, shape ] )

B N AL A B AS U AR . shape BRIAK [byte_length//new_itemsizel, iXi

¥4k A 1D -> C-contiguous Kl C-contiguous -> 1D,

A AR T st ruct WA B—Ie R IFAERK . Ho—Fg b0 71 0 (B, b
BC) . GERI TR NS R K AR -

¢ 1D/long %4t 1D/unsigned bytes:

>>> import array

>>> a = array.array('l', [1,2,31)
>>> X = memoryview (a)
>>> x.format

lll

>>> x.itemsize

8

>>> len (x)

3

>>> x.nbytes

24

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

IBI

>>> y.itemsize

1

>>> len(y)

24

>>> y.nbytes

24

- 1D/unsigned bytes %44t/ 1D/char:

>>> b = bytearray(b'zyz")
>>> x = memoryview (b)

(continues on next page)
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>>> x[0] = b'a'
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
ValueError: memoryview: invalid value for format "B"
>>> y = x.cast('c")
>>> y[0] = b'a'
>>> b
bytearray (b'ayz')

- 1D/bytes ¥4k 3D/ints F4E4% >k 1D/signed char:

>>> import struct

>>> buf = struct.pack("i"*12, *list (range(12)))
>>> x = memoryview (buf)
>>> y = x.cast('i', shape=[2,2,3])

>>> y.tolist ()
ceeo, 1, 21, 3, 4, 511, [[e, 7, 8], [9, 10, 11]]]
>>> y.format

[

i
>>> y.itemsize

>>> len(y)

>>> y.nbytes
48

>>> z = y.cast('b")
>>> z.format
"

>>> z.itemsize
1

>>> len(z)

48

>>> z.nbytes
48

}¢ 1D/unsigned long #£4.°4y 2D/unsigned long:

>>> buf = struct.pack ("L"*6, *list (range(6)))
>>> x = memoryview (buf)

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

>>> len(y)

2

>>> y.nbytes

48

>>> y.tolist ()

(o, 1, 21, I[3, 4, 511

33 IUHA.
3.5 WU MR T BERT, IR R PR
AT PG LR

obj
WNAFILEI B 2 X 4R

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

>>> m.obj is b

True

3.3 BUBTIA.

4.8. —i#§IFYIZE —bytes, bytearray, memoryview
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nbytes
nbytes == product (shape) * itemsize == len(m.tobytes()) . XEWHIEIES:
ORI R T B % T len(m):
>>> import array
>>> a = array.array('i', [1,2,3,4,5])
>>> m = memoryview(a)
>>> len (m)
5
>>> m.nbytes
20
>>> y = m[::2]
>>> len(y)
3
>>> y.nbytes
12
>>> len(y.tobytes())
12
ZYERAL:
>>> import struct
>>> buf = struct.pack("d"*12, *[1.5*x for x in range(12)])
>>> x = memoryview (buf)

>>> y = x.cast('d', shape=[3,4])

>>> y.tolist ()

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

3

>>> y.nbytes

96

3.3 BUBTIA.

readonly
— RN AR RS R

format
—AFRE, AR TR TR (R st ruct B . WAFRIE AT AMEA
EEAR AR R T AR, (FIELETIE (Blintolist () (URT IR R TR ks

33 it E g M X BT B AE & & M stuct BI R GEVE R L. X EWKRE
memoryview (b'abc') [0] == b'abc'[0] == 97,

itemsize
memoryview HFIEEANTCE PAF T RN KN

>>> 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 RN Z G AH B Z DY .

shape
— BT, il ndim RIS AT GERIY N 4B TEAR .

3.3 WEHESE: 4 ndim = 0 FHE 7 SEALTT R F- None.
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strides
— BT, S ndim ARG AT ORI, AT S AR R
)T‘E?D
3.3 WUEAE: 24 ndim = 0 BH{E 2S5 Je 4L A 54 None.,

suboffsets

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

c_contiguous

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

f_contiguous
—AFEBH AT M Fortran contiguous W4 /R1E .

3.3 BB A

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

49 SR — set, frozenset

set X} 52 5 HH B A ME—PE B hashable it G r 0L oy 2 W48 & DLAY s A48 i s il . A3 30 b &
PRE A I DA S E P G, Blanac e, PR, EESNMELEFS. (X THMERNZRES
FHdict, list Htuple ZBNEIS, PAMcollections fHil,)

HHAhZ ULk, £E5WTFF x in set, len(set) fil for x in set. fEA—FILIFHIZ T4,
EEHARNICFICEM B SIEAMT . AV, EEAR IR YA s HA T 20 A .

HEi A PR N BEEGRA, set Flifrozenset, set BREA[ AN — HNEW A add () A1
remove () AR T IERMAS. h T2 ARE, BRAWAE, BB VET M) ol H b4
BINTCHE . frozenset RBUEANAARH: H Nhashable — HNZRAEQ B G A REFF oS s R E mT DAL
FEF I e AR ST &

BT RIPAMEH set 4%, FEZ5AY set (R J2 frozenset) i A] DAIE & /F DAIE S R RO TC 5 R A & TGS
Z RAIE, Fian: {"jack', 'sjoerd'}.

PR R e E A AR A A 7 X

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

1R [H]—ANHT 1 set BY frozenset X5, HITE K AT iterable., HEE TR Hhashable, B3R 4R
EX LRI ES, AN ZEGUIUN frozenset X5, WRKSGE iterable, WIFFR []—A~
A .

set flfrozenset WYSEBIHRHEDAT B4 :

len (s)
RIS s e EEE (RF s EED .
X in s
Rl x 2454 s HR R .
X not in s
R x 2R AE s PR .
isdisjoint (other)
SRESTEH S other A WTTENIRE True., X4 HAVYFINESIIATE N2ZSELGTT, W
BN ES

issubset (other)
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set <= other
oz 2 15 A RN ST REAE other Z 1.

set < other
KM EE S =K other E T4, Bl set <= other and set != other,

issuperset (other)
set >= other

Kl 275 other FHIRENICHEERG L

set > other
KM EE S TR other I EFEAE, Bl set >= other and set != other,

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

R ARG, HAP Sk BIEE G DAL others 37 E M T £ G IR

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

B, AP A A LA others HEITA LA HILARIILR.

difference (*others)
set - other - ...

R ARG, HAP R A THE others H5 3 B HAAE & HAFAERI TR

symmetric_difference (other)
set * other

RS, KRR SR T LGSR T other $RE M HALLS, (EARER N & T M
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', MEEFRELEHEIRG 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 W) SE B 2 [ BT E A1) AL 53 #E 4T HL 8. Bl W 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, HILPAR 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 WLH .,

TRINETATH T set MARHT AR AR frozenset SLHIRHEAE:

update ( *others)
set |= other | ...

HOFTERA, ISR A others FFHFTA LR

intersection_update (*others)
set &= other & ...

WS, HARE L PFERTA others FULFFEM TR .

difference_update (*others)
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set —= other | ...

HORAR S, BERH T WRAAAET others FYICE .

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 ()
MEGHREBRFIFRIEUEE 1 I0E. WREG BN ST K KeyError,

clear ()

MEG TR LR,

EHEE, FBEMFRA update (), intersection_update (), difference update ()
Msymmetric_difference_update () JF¥ENREZAT B BT ZRAERSEL.

WYERE, _ _contains__ (), remove () fildiscard () J7¥k elem BT RER— set. N3 Hxt
—/NEEMHY frozenset HATHER, 2RI elem IEHHH—AMZ BN S

410 BREFEEY —dict

mapping X5 £ Fhashable (EBRSFRNETEX G MR T AR R . HEICE —FbnfEmgi o8 5 4, (%
THMAESNRESFH List, set Htuple FWNEK, PAcollections Bilk.)

FHASE U AT DURATEATE . JEhashable f(E, BIELEHNZR. FHEHA T ARTHE (RN RHET
(B AEXS AR R AT HUBE) AT AR . B2 AT AR B e S 5 L i) —FEOREIU = 4 2R R AH
S5 (Bl 1 F001.0) M AT AR RS A —F A H . ((EREER, BTyl T S8 i)
FURIEMA, PRIHCRF H T M R AN R )

FHT DOE R AOZ S R S EXA RS TS Z AR, flin: {'jack': 4098,
"sjoerd': 4127} B{ {4098: 'Jack', 4127: 'sjoerd'}, WAR[PAMEITdict MiERE A EE .
class dict (**kwarg)

class dict (mapping, **kwarg)

class dict (iterable, **kwarg)

AR E]—ASEr A, R AT L B S RO R] RE D A i T SRR AR AR L

WERBA G MO ESR, a7l PRG-I ESHOF A B TR, K0
A EA SBR[ S T RS, (L E SRR — A iterable XF 5. %A IEACH
GBI S U — WL S P SO R B AR AR 5. B — TR B S — X G A B
FHE AN, S ARG O O A . IR R A L, B R S — MR
o EAE By O B

WEREEH T RTS8, MR T SH ALY R BT MBSO 7. QR AR
BOAATE, R HRETSEMER Ok A MBS HHE.

ﬁzjﬂ@iﬂ?, [%Ti?ﬁﬂﬁ@ﬂ@?ﬁi@%ﬂ:{"one": 1, "two": 2, "three": 3}:

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

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

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

>>> g == p == ¢c == d == e

True
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1G5 — A IR AL 5 i = 200 =X L RE A 207 Python ARIRAFVE R . Ho 7 =) ] fiff

AT AR B

RS T SRR B (IR 5 A S S A Y 24 ) -

list (d)
1R ] g rp o A BT A B R

len (d)
R d IR

d[keyl]
B[] d HDA key SEEIII . QNSRBI HORAFAE key W 2x5| K KeyError.
WRFHA TREX T HE _missing_ () I H key RFEAE, W dikey] #AEEHZ%
Ty VBT AR key VESR S 4. dlkey] BEERFRIFIEE| K __missing__ (key) TH PR [E]
5| RTINS 8 7w . BA A ES O E S R FEA __missing_ (). ARAE X
_ missing__ (), W&5|kKeyError, __missing__ () WA H¥E: EANEERE
SLA AR

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

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

>>> c['red']
1

B TR R Teollections.Counter SEPLHIER A G, B A % — A A F M
_ missing__ F¥ERHcollections.defaultdict AN

d[key] = value
¥ dlkey] KA value,

del d[key]
B dlkey] M d HREER. WIERBLST TR ALETE key W25 K KeyError,
key in d

W d FAFAERE key MR [E] True, FHIRMH] False.
key not in d
ZEMTF not key in d.
iter(d)
R P AF I B TR LR . X2 iter (d.keys () BPFES

clear ()

Mol B AP i T R

copy ()
R[] JE B P8 DL

classmethod fromkeys(ﬁaubk[,wdue])

oK A iterable W BEQIE—DHT M, FRHRIEECN value.

fromkeys () 22— MR FHA LT L. value BRINH None . P EH R 51— kY
S, PHGLE value JECR— ST AZ N GBI AN 23 51 00 8 2 A B U . BERIBURRIROMEL, 5L
A o e

get(kechkjbuh])
MR key AEAE T b R[] key HUME, 53R 0] default . Q1R default A4 HMBRIN K None,
WM IR 2G| K KeyError,

items ()

AR [ I (g, B X USRI — S . S IUALE T RS0,
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keys ()
a0 ] e S BB A R — BT . S AL AT 2 S04

pop ( key[ default]
R key AEAET 7 A PR HAS BRI IR [0 HARL, 75 WIAR 9] default. 412 default R %5 H H. key A
FAET M, W&s| kKeyError,

popitem ()
MFIPR BRI R Bl A (5, ) XF. SEXTLH% LIFO () mb) 7 B

o o () AT PR, S & S Y . AR
i popitem () ¥5| K KeyError,

3.7 WE A BAE LW R AT LIFO ¥ . TEZRIRRA S, popitem () 2RIl —MEREM
SEMENS

reversed (d)

AR [l — A PR B S ) IR XU 2R . X2 reversed (d.keys () IHRFET 3.

setdefault key[ default]

MR T MAFTERE key | BIE. WRANEE, AR defaul 115 key , IR IB] defaulr .
default BRi\"N None

update ( [other]
K B other RSB B Hr7 8, B AE. &I None.
update () ¥52 50— NF MG, B30 — R EAEX (UK ) e s HAb AT %A
MEFRR) WA BN S, ARG T XRBETSE W2 DU T8 2 i /A X 5 7
d.update (red=1, blue=2),

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

WS dict.values () MEZ BIAA M LR B 2IR ] False, iXfE dict.values () 5
HH B H i R R

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

P L R ALY BT RAARFERY (%, &) XA 2% (RBEIT) . A7 o<,

<=, ’>=",">)) &5 K TypeError,

U2 PR AR A AR Y o S TROKT R 14 BRI AN S S A o I USSR B R
.

>>> d = {"one": 1, "two": 2, "three": 3, "four": 4}
>>> d

{'one': 1, 'two': 2, 'three': 3, 'four': 4}

>>> list (d)

['one', 'two', 'three', 'four']
>>> list (d.values())

(1, 2, 3, 4]

>>> d["one"] = 42

>>> d

{'one': 42, 'two': 2, 'three': 3, 'four': 4}
>>> del d["two"]

>>> d["two"] = None
>>> d
{'one': 42, 'three': 3, 'four': 4, 'two': None}

3.7 JUEE A MR SR IR AR . AT R H 3.6 iiOTIAH) CPython SZIH4H
N U FE]%[SXEEILEI‘J .
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>>> 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)

hz%:
types.MappingProxyType Al HRANE—dict 1 HEME.

4101 FHRMEIR

Hdict.keys (), dict.values () fMldict.items () FriRBIHINT R 2 LB AT £, 02t
H— S, X ERE YIRS AR S

B AT DARIGE AR DA A 5 OO B, I SRR -

1en(d1ctv1ew)

AT LIPSk @

iter (dictview)

WRE R EE (DA (%, ) AonERMITHRTR) MRS

HERE S P53 A BT Y llﬁl‘%‘uwt_ﬁm XFEFE A zip () RATE (B, #) X pairs =
zip(d.values (), d.keys()). B—MRIEMFEFER X Epairs = [(v, k) for (k,

v) in d.items () ].

TEGS I B 5 7 L v g 2% 5 R R E A Tk R T BB 5 | A Runt imeError 8035 TL¥ESE LRI H
%H.
3.7 WU S S S HR AR AR AT

X in dictview

AR xR R S P AR R (R (TR S — RS OLE x B —A (%8, &) Judl) NLR[E

True,

reversed (dictview)

AR [ — AR B L (AR A . LIRS 4 55 48 AR BB IO A TR A
3.8 Jift B A UL B T

BRI TS, BAHLHAREE Wl . WRGEAZGAR, B (2, &) MEAE
52 H AT A1), %B/A/«EM@& BT EEG. (ERENAGHARUTES, BHHLHEREZEE
EEM.) NFTRUTEANME, Mg collections. abe. Set ﬁ%x%é%%fﬁ%ﬁﬂﬂﬁ
B ==, <5 ).

— A AL AR AR R il

>>> 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

(continues on next page)
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>>> # 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 ETFXEEERE

Python [ with i) Sl bR SCE PR I e LRIaA Ty B R SOX—ME. RS SBT3
LIk, VPR B E CSORE SGaTIN B 3C, FERR g TR A 1R 30, IR T e
R TG
contextmanager.__enter__ ()
FEAGBEATIN EF SCH R ] G B R BR B a7 B R SCRYHAS 5. 5 iR MIME 2 45 7 2]
i R SO PRSI with AN as AT AR IRAT .

—/NR[EH B B SCE BRERIB)T a2 file object . SRR __enter () IR EH S, PASL
Yropen () H AR with B4R LR SckER.

— AR E] BT G _F R SR BRI B Fid decimal . localcontext () PRI S . BLApGE
PRES2REE B decimal | R SCEEN IR decimal | R SO — A RIARH R FHZEIAR . X e st with
BB R ) 24 HT decimal bR SCHEA T ER, TR0 with iBA]PASMA A o

contextmanager.__exit__ (exc_type, exc_val, exc_tb)
BB AT BN SCH R AN IR B R R R B B 2B AT AR S5 S 10 I 4 W DR . 0 RAE ST
with IRRRIERIAIAE AL T 7E, NSRS EERERRE. [EARIWIEE . EHAMEL T
=4SSR None,

H L7 R o] — A EERF T 2 with TR BRI 5 I ARSI T SR BAE with iR JaryiEm] . 50
SRR IR S R AT S A S e 1 - AR BT R SAATIIR) 2 A A S e S U wi e h iR AT TR A A
Hh A AT A S

e A S8 A KR Y 24 1 B T T 5 | A By, 7 Y 2 3 [ — MR PAE B 5 v B
o It BN BB s | ki 28 X AeVF S BARE  (EAG I exic () YRR
SEE R .

Python & X 7 —88 bR SC P85k S F A 5y iU R AR R 48 . SO HE s ok 5 iy bl sk 2 PR, DA B B 5 (i
HEEAE IS S A+ E R AR B SC BT SEE R SCE EL M PAAL, AN RIZEAUN S ui R RAL BE . TS
W contextlib AR KRG

Python [#jgenerator flcontextlib.contextmanager MEMigefi it T L PLX Lo i O (EHE . iR
ffi | contextlib.contextmanager SEifige e Bifi— A AR R E, R R B — LI T B R
__enter_ () and __exit__ () HFIEM LT CUEREAY, A TS i AR 28001 A il 2% eh B0 7= 26 1 1%
5.

THYERE, Python/C API w1 Python X ¢ (SR IUEE A4 - B T XTI LT ¥k & T IR A2 . AR BEE SGX LTI
W3 ESEBL R E A I R 1) Python I ok b fit. SCESATI ERSCHITaA R, B3

4.11. ETFXEERRT 73




The Python Library Reference, £[F] 3.8.1rc1

FUARATTE ] AZ AT

412 HiPELE

AR SR —BE AP AT G o K BERT RIS R — PR A

4.12.1 &R

PR ME AR IR BN SR IEVT ) m.name, X B, m S MR name 5 ) 52 SCE m AR HY—4
PR BRI ABIR(E . (R import AR UL R XTI R (1 —Fh At import foo
ANESRIFAE D4R foo IR, TR ERAFAE—ART 44 foo BIBEHET GRAME) 2 3Ls)

BAMEHIE —RREIEdict . RREESRIRIATS R T I B U T R S PR el AR Y
Frose, [ARIGEEIEN __dict JRE (JRAIPAG m.__dict__['a'] = 1, Xaffm.aEXHN 1L,
HERARE m. __dict = {}). AEWEHEEBK  dict .

WE TR PR S B XA <module 'sys' (built-in)>, WA —DXEME, WE5
i, <module 'os' from '/usr/local/lib/pythonX.Y/os.pyc'>,

4.12.2 253504l

F T X B2 AU 22 7] objects I class.

4.12.3 HE

PRBICHT G il ) pRBIOE SR . X R BSOS i ME—#RAE 2 R B func (argument-1ist),

SEPR EAAFEWROR R R A 5 BB P E € LR A CREFREROERAE (R R L), (H5E
P AORE, R SR AR ] .

£ {5 B 1527 function,

4124 Fik

Ty JE R R R 0 s AAAE I RpIE: INE ¥ (BIINF1)3RIY append () Jrik) HIZEss

BT WEITERSCRFEN SRR,

WRARE R — AL BRI IR i (B e 44 25 [ N eR ) . ARSAR B —ANRRIRXT G 900 77 ik (5)

PR 8] 77 k) W5 BB, Bk self ZEURMBISEHIHR. 408 ER AR HikE

Pim.__self  EEZITIEMIXE, Mim.__func_ @LIZ T ER R A m(arg-1, arg-2,
.., arg-n) ZEZMTHEM n.__func__ (m.__self__, arg-1, arg-2, ..., arg-n).

SRBOSGEM, HETENR WS FRPULE R, B2, T IrkEiEsihs ERAFT T2 Ak
XA (meth.__func_), PHILAARFBEIE TR EEYE. Sl B ki ety & 2 2|
KattributeError, [BREITIREYE, VRUAHE TR B0 G b B A HIbf 7 :

>>> 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'

(continues on next page)
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>>> c.method._ func__ .whoami = 'my name is method'
>>> c.method.whoami
'my name is method'

W2 AE RIS types.

4125 {REBIHR

AN A BRI RFR “Phgmie” B9 TTIAT Python RS, Blan—A~e@ k. EAIARTRET 4,
R AT S0 A R AT s 5 . AR XTS5l N B compile () BRBGRE], 7T 5E 15 M R EL
XW) __code_ JRMEM PRI, FiS [ code ik,

A PAE AT S (AR AT ) Gdhexec () Bleval () WHEBRBORIATECRIE.
25 B 155 5 types.

4.12.6 B

KA R FRS PN G ARAL . WRRBIAE T N EREE yoe () RIRI. KA A FIRMEAE. ik
JEREH t ypes & T Fra iniE N =B 44 5K

RHIPUX R Bk FR: <class 'int'>,

4.12.7 =SW&

B2 AR B AU HbaR [P (B A BR BT IR 8] o B A ST AR IR A . 2S5 R —FiE None (X214~
WE A . type (None) () &AW [H—"HH.

YN GIN 5 5N None .

4.12.8 HRAHR

XS ES AT YR (3 W slicings). BN ZEATLERREAE . AATR G RAE —MEEI1ipsis (X2
ANEZFR). type (Ellipsis) () @4 EIlipsis B,

TR G N Ellipsis 8f .. ..

412.9 FRITHHER
IR RNy B —TCiz B T E AT SCRE A 2R BN 2R [W1{EL . 35 2 4] comparisons | fi# B %
{58, RELIXHRRAF —FME Not Implemented. type (NotImplemented) () &4 BIXAHH.
Z S SN Not Implemented,

4.12.10 f/R{E

H/RERMADE MR False fl True, BAIPARIREHE FREM ORI HAL(E 1 AT 24 1 FLEE
) o TERCFIRIY LR 30R (Bl ERARBERFHSH) , BN BT o 1, A
ﬁ@%ﬁlboil () AT RAHAL A AR, R E TR — N2 (22 w2 4344
& 4y o

XSG I G153 5k False #ll True,
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41211 PIERIIER
A KRBTGS types. HA A THWOIGE . IR AKX R4

4.13 FH%REH

T E LN R IR RIEALTSIN T — LAk R g, e RA% AR . Hh—8IFALYdir ()
BB KT A
object.__dict__

— M ECHA R R, TR (FT5) Bk,
instance.__class__

KB RINZE
class.__bases___

HI 2N G B 2R BT ) T4
definition.__name___

SN | OBV NNIE (12, 0 Ra SV & e S U R
definition.__qualname___

xL O REL s WREREUAE R L B qualified name.
3.3 HUHTIA.
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
T mro_ 2z,
class.__subclasses__ ()
AR A B 720555 | ARSI . I HERF R ] —A B ATS AR A7 1Y) i A 2K 5 |
ARz R B

>>> int._ subclasses__ ()
[<class 'bool'>]

)
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[ElZ2Ey IS

£ Python Wi, BTy 5 H Wb Wi — IR H BaseException BIZRMER. FEi A 4R I — e R M
except THIN try IHAIH, % TAE BT MIRAE B %M T L (EALLRE € FriRd i 5 5
K)o ST RACOVEB DA KR FE IR RAERN, BEEIRAHERNZAK.

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

PRSI PAS | & N B o X AT g I S i A B R R A IR A 1, MR FEfRRESR S | & T
) S IR DU — s (ERIE YRR, AR ALHI R 1k P AR5 | A 4 s 1%

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

MTE except B finally THJH5I Kk (BEHFIK) FHE, __context_ & H SN TRk i
Ja— AN WSS SR R, W B 2 SR i R4 R B8 I i B S A i e 1) S o

YR E—DHRE (MR raise REHTI A LHIFEAIER T4 ) B, BRWRE LR
] DA A raise ) from AN A E Y R A

raise new_exc from original_exc

FRAE from Z J5 ALK — D T sl None, BRIEF G| K F% FikE N __cause__.
KHE _ _cause_ oA HW _ suppress_context_ @M E N True, XEiJf raise
new_exc from None AJ DA &K IH =8 B 4 b 3 ok Bon HH W (Bl W KfreyError &4
HAttributeError), [AEHEIHFHAE __context__ HREEA] APRASPASEAE VR i #6417 948

B 7 5w A S RS, BRAR i 2 BOR X R EN R E. __cause_ PR A H
ERENREFEER M REE R, _ context_ BN EIERHENFE _ _cause_ hNone F H
__suppress_context___ 7@1@%@5#54/%0

ANETEMFE LT . REA S B AR IERFEZ 2R, DAERWARE—17 82 2R iig K i

Ja— 5

5.1 FH3k

TSR TN AR R L
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exception BaseException
PR WE R F R BARRGN T H € RERMR XS ILE ] Except ion). WIRTE
BRA LB BT st r (), MKREIEFIKSEER, S YA SEI R B2 7775 .

args
B RSOt . N E RS BIWOoSError) HZ R E RN SEOFR T T
PRI TCRRIRRY S S, T HAN 7 2 — D AR A R B P A e
with_traceback (1)
Jﬂ:g&% th A S T L5 S IR MHZ R X 4. B DAGN T B U S AL AR
A

try:

except SomeException:
tb = sys.exc_info () [2]
raise OtherException(...).with_traceback (tb)

exception Exception

P WER AR RSB 12K R HAIRAE A I3E. Br M B SCR R iR R F 6.

exception ArithmeticError

BE RN T IR A X AR AR KRG KN E R OverflowError,

ZeroDivisionError, FloatingPointError,

exception BufferError
M5 Gk A K BB TR A TIN5 1
exception LookupError

HHE KT AR 2 5 WS SR P 0 ) B 03 | TN 3 B0 Tocler ror, KeyError, i%
W PAEIT codecs. Tookup () REZET| K.

5.2 Aix%®

AT B T A | KR .
exception AssertionError

2 assert IHARIMIRIT] % .

exception AttributeError
BEHET I (2L attribute-references) SR I HE 1 K (B —DXGARAAR S FE MG | EL
JEPEIRAE I WK 5| % TypeError., )

exception EOFError

Y input () BRBCR BT RIS 2 SCERS5 R %4 (BEOF) iP5 % . (54h, io.I0Base.
read () flio. IOBase.readline () J¥EAF1EE] EOF N o] — 25 F4FE )

exception FloatingPointError

H BT AR B -

exception GeneratorExit
Y —Asgenerator BYcoroutine ¥% 3 A B 955 &5 2 W generator.close() fll coroutine.
close (). BHIEMIKHBaseException M AN EException, F MR EFRIKEFAR—
MR

exception ImportError
Y import HEA) 2N B B TR 5 & HFH2Y4 from ... import Hrf)from list” £
ETER B A PRI 5 1 %

name 5 path J&E Al @A A0 OO T S RORBOE . BUE IR BN A FoR il A
AL ER A7 B -5 M S5 s AT SO R B A

33 S BSNT name 5 path J@H.
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exception ModuleNotFoundError
ImportError W13, M—PRBIIAPCE M KFl import 51K, YfEsys.modules HHE]
None BB H5 K

3.6 UBTINA.

exception IndexError
7 AIBOEE YIRS L . (DR KRG 2 PRI 2 ALV RTE e RIS E R T I N 2 AL
W TypeError £H51K.)

exception KeyError
BRI AL A PR BT E RS (52 3) BEIPRT ]

exception KeyboardInterrupt
MR PR GBHN Control-C B Delete) PR A . TEPATHIN, S kG Wi f=
T RAHMKH BaseExcept ion PR AR SN Except ion PARS R AME TR, XAETT AKE
HuiB RS .

exception MemoryError
B—MRAEFEIS AAAERE LS T G B — L85 ) AT IR RS | Ko IR R — DA
B TR (NFR) SRAEFER T AR, R TRZHNAFE B (C Y malloc () iR
), RS SR REAE MRS 0L T o8 WAL (B E SRS DAG | K — i, X FERREST
DA I (5 6L, AR S Ui R AR e

exception NameError
YIRS R PRI NG A i SO TAERES PR RIKIER— ARG S,
HA S R H 5

exception NotImplementedError
B HURE A Runt imeError. FEM A E B H, 507 ¥R B 2 e L BOR FriR A4 KR H H%
Tk, BORTEHESRETIT A M5 R BARSCEL M RRAS I 5 | A e

fE): AR R F R N AT IR AN B SR — T O T W Y L e B AT/ Ok
PREFARE N, B TR A None.,

#E): NotImplementedError il NotImplemented AH] 3, B EATG M4 FRHH .
W& Not Tmplemented T A FATHRHE AT B .

exception OSError([mg])

exception OSError(ennasﬂ€wvﬂ;ﬁkmanw[,whwnvﬂsﬁkmameZ]]])
PO FAE— A AR GE R RGR 0] R SR KRB RN R 5 1 A, ERAR IR EE VO BRI Bl an SCiFR
H2” 8 WA F (AUFIRES BRSO A A MERR) .

a3t 2 1) 55 — R U mT S N Bk A BB I . R AR 2 X L JE P BRIN y vone. Sl T REIA]
T, WREAT =ZASH, Wargs BIERHCE S h I M 8 S EE Y 2 o4l

TR S B iR B AR 2 OSError IRASF2E, QIR 3COS exceptions " rEIARN) . FARRFZEHk
T errnofd. WATHAHE EEEGE T IS KM EOSError B &R, I HAEFIRA A 28
errno
K HT CAH errno MEIFHIRIG.
winerror
1E Windows |, SRS H R4 RS Windows 45 iR 15 . TMerrno JBYERF IR IR A f iR IS 7E
POSIX “}-& Nyl E K.
1E Windows T, U1 winerror #5282 80e— M4, Werrno BIESRYE Windows 415754
KHE, M errno LW AN . FEHAMT-5 &, winerror ZEU W 4Ws, Ht Hwinerror J&
HRFAAEAE o

52. Ai¥RE 79



The Python Library Reference, £[F] 3.8.1rc1

strerror

BAE RS IAR BEA I 5 1R 5 . EFE POSIX -G H i C %L perror () HAxfk, 1&

Windows F1 -2 ) FormatMessage () .

filename
filename2

T 5 X R G ERARA F (Blfllopen () Bios.unlink () KSEH, £ilename BAL4EREN
XS o X TR SR G BEARR R (Bl illos . rename (), filename2 $fiEf& 45k
B A 4 .

3.3 Hﬁjiiﬁé EnvironmentError, IOError, WindowsError, socket.error, select.error

5 mmap.error B G HB|0SError, MG LR B Hb—A4T2,

3.4 WS £ilename JEIEIIAERS AL KA R IR SO, A2 285 i BT SCI R Gt
AT Z SRR AR AN T filename2 fh)35 85 ZHOR BV .

exception OverflowError
MEARBEMEIRRBCEIOREFT . X REBOR YA BE R A (TA5] K MemoryError
WALTFEEAR) o (LR T IREE , At 2 e RO B BRI 1% 50 T 51 % OverflowError
PUATE C it /DX Ui AL BRI AR AL, R 2807 s HA A 2R Ar .

exception RecursionError
I 5 % R 4E HRuntimeError, ‘B £ 16 i B s A W A BB i 4 K% R (S Wsys.
getrecursionlimit ()) B#%5] % .

3.5 U FEM 2 5 Hg| K Runt imeError,

exception ReferenceError
WA R Hweakref. proxy () BRI BIER 555 R DT %5 | A CAAE R B0IR Bk
WBPERTG % . A RETINNEZERES[veak ref Fik,

exception RuntimeError
R E) — A8 TAL A A B A R N5 . RIKR(E R — MR A T A A
R FATH

exception StopIteration

HINE R next () Mliterator f]__next__ () FTIEFTG1K, MARFIRZIENAFARE AT —I.
ZRFEXNR A —NENE value, BIEMEZRFEIEASHEG, BOME I None,

Y—~generator B coroutine FRELRIBIIG, F55| & —HiffstopIteration LB, PRBUGREIMER
P AVER T AR value B2

TSRS A il AU B B B R B b5 | & T StopTteration, BRWEHHNRunt imeError (3
ffstopTteration fRENFEH FHIIER).

3.3 RS SN T value JE MK HA A e R BOH IR BI{EAY DI E .

3.5 iR AR 5] AT from _ future_  import generator_stop 55 RuntimeError 4%
¥, %I PEP 479,

3.7 R AE: BRI BT A AURS IS ) PEP 479: TR lids h 51 K StopTteration B R i 4

“NRuntimeError,

exception StopAsyncIteration

WA —~asynchronous iterator FF42H) __anext__ () FIERG| K AMEIRERERE.
3.5 HUHTIA.

exception SyntaxError
LRI BEE A RS | K. X T AR AETE import 154], XfHNE M exec () Bleval ()
FIVE R, s R BUR A A S AR A (G HAR ) (.
ZRR LB EEH BN filename, lineno, offset Ml text 5 (LS FIAH M AT 14015 E
SRR st r () AR EHE E SRR .

exception IndentationError

SRR A BER R AR EHRA IS . KigsyntaxError —AT1 3K,
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exception TabError

A S X R R EARAT A — B 95 1 % . X IndentationError —471K.

exception SystemError
ARRER LN TR R, B LA R R o A ™ B B T A RS | A SRR e — N
B T AR 5458 (R MRZ RIS ) -

ARV 224 K7 15 AR 55 45 /R B FH Python SRR I VEE SR4ESH N D1 . B 5 Python fERELS R4
5 (sys.version; BEWMAHER B Python 2 iFFFARHHHEFT BN B k), HARMERIEE (K
IRIAME) DA AT Rl A i A iR AR JRAD

exception SystemExit
WA Hsys.exit () RETG| k. B K HABaseException M ANEException PARA S
WP Exception MR ESMEIR . X AVFIL R IEfHL ) AT SEMRES RS . R eEkR
BEALFE, W) Python fEREAR SRR s AT EEATHR B (5 B . WS ER 2T kS50 5 1% %
Ysys.exit () PME. WFRER—NEE, WEIRHRGIRHIRE (SE34A C Y exit ()
PREL) s ANSRZAE N None, MR ARSI N WS MR (FIanFaF8s), WSFTEIXT
SRR RS 3 — .
Xfsys.exit () WS EA—A 58 AERE ST IS UG R Y (try WA finally F
A, I EAEARE IR AR AT DA T— BB AT R 06 B 8 A5 0 0 XURS: o 200 SR 448 00 ity S b 75 2 37 BT IR
(BIAHE f os . fork () Z )G TR ) WA flos. _exit ().

code
LS SRR IS BT IR E R (BRUIAH None.)

exception TypeError
M AR A R BN T 2RI Y RS RIIF T Ko RIRHUEE — D77, At R
ANPERCAY TR .
e S AT DA R P RS 51 K, AR W] S R0k S R R AT B BRAE RN SRR Y 2 32 5
Fio IR ISR G20 24 SCHE 4 5 B 4 B0 R 4R BE AR BV A SE B, BT BT AR OE XY R Y
“ANot ImplementedError,
NSRRI RBEE U (BIITEZOK int WAWE AT 1ist) W2 TypeError, A ASHINE
R (BN N ORI B 2 SMEUED MR 24 38 valueError,

exception UnboundLocalError
MAE R RO IR O RS R B A BTSN, (AR IR R SR AR AT E I R 5 K. B R
HENameError f— 412,

exception UnicodeError

%4 5 Unicode # 5 14 Pl AR TG A RIS 1 A . ISR 2 Va lueError M—A> 12K,

UnicodeError B —SoiliR 5 g al iR i 45 iR ) @M. B3 err.object [err.start:err.
end] %5 H FEG RS A8 R I R 2 ToRUIA -

encoding

G AR BRI G T 24 FK -
reason

TR R 2 R 2 B DRI AT
object

G PRt g 1o P e B AR AL PO RS R
start

object HILHEHEM IR EH R .

end

object MILHEIRHIARMERT] (FAE).

exception UnicodeEncodeError

e A T &4 5 Unicode MRS IRIIFHEG I K . ILRH R UnicodeError l—4T2K.

exception UnicodeDecodeError

YAEMR R T & A5 Unicode MR IYERIRINIFEG K. ILRH & UnicodeError l—A12K.
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exception UnicodeTranslateError

TEREE i A p K4 5 Unicode A BRI % BRH R UnicodeError B— 13K,

exception ValueError
2 4 A Bl R R B B IE R 2R AUEE R S A S8, I B B0 BE T SE RS B Y R o BB
Il IndexError FEBIPEHE] % .

exception ZeroDivisionError
YR B IARIB A IS A SO BEE K . KERER — D47, TRV A2
A,

TR B A S Z BIIACASHIARES s M Python 3.3 JHR, EAI#REOSError 514

exception EnvironmentError

exception IOError

exception WindowsError

FEXE Windows HH ] f .

52.1 OS ®&

T REE hosError KT, EATRHRYE RS RG] K.
exception BlockingIOError

B MRIELPSEANBCE N ZERIERXR (BlanERT) PriZERREE K. MW T errno
EAGATN, EALREADY, EWOULDBLOCK il EINPROGRESS.,

T OoSError BAWIETE, BlockingIOError G —/NAMNgE M

characters_written
— R, RRTEWHERIC B AR TR SR A 1o BTGk VO K 1R
PERTH o

exception ChildProcessError
MR BB RGN R85 | K. XY T errno ECHILD,
exception ConnectionError
5 A K R R R
H T 2% ABrokenPipeError, ConnectionAbortedError, ConnectionRefusedError

M ConnectionResetError,

exception BrokenPipeError
ConnectionError W3, JiAEE AN —mC ¥ XHANEE, SE2HEBACLXHEARNE
BB s | &% . XTW T errno EPIPE # ESHUTDOWN,

exception ConnectionAbortedError

ConnectionError W¥38, M0 i 4 (E R85 & . X} T errno ECONNABORTED,

exception ConnectionRefusedError

ConnectionError W12, MR i fE e ¥455| & « X)W F errno ECONNREFUSED,

exception ConnectionResetError

ConnectionError BT38, MBERyXtuGEE Mg &% . XWT errno ECONNRESET,

exception FileExistsError

2 E O — A CAFTER S H SR BPRAES | % o XY T errno EEXIST,

exception FileNotFoundError

YT SR A SCPF B FSRATEAERS 5 % . X errno ENOENT,

exception InterruptedError

RGP W MG RITERREE5 | & o XTW T errno EINTR,

3.5 M A U ARG HBCEAE S TN, Python BUAESHIARSIM , FrARIX (5 RO PIAR 7
IR THERT (RBZ W PEP 475) i A 25| K InterruptedError,
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exception IsADirectoryError

MIERX—AH FIAT IR (Bl os . remove () Fi#51% . M T errno EISDIR,

exception NotADirectoryError

MR A E H SRR R AT B R BAE Bl Wos. 1istdir () WAL K. XNV T errno

ENOTDIR,

exception PermissionError

UTERAT R BAERURA N DU 1 AT R A R 95 | e —— BNk D SO R SR o X B

T errno EACCES #l EPERM,

exception ProcessLookupError

MU R AAFAERS KT S . X T errno ESRCH,
exception TimeoutError

YD RGRECR A RGBS LN RS & . X T errno ETIMEDOUT,
3.3 OB BT PA BT osError 12K,
L%
PEP 3151 - 5 OS fl 10 512K 451

5.3

I

- =
=]

AP S THS TS I SO TR -
exception Warning
IR
exception UserWarning
P A iy A i B
exception DeprecationWarning

BRI 2t ) 2 B HAD Python FFA235 11, T PASGAT Ry -5 E 5 R AR S i B2k
exception PendingDeprecationWarning
XFFE PR T, 5 AR RS AR A O i B
XARARAAEAT, PUEAERE AR BRI T 5 B S RO MEA T AN DL, B 24 T 2R 1 7
WM DeprecationWarning,
exception SyntaxWarning
SR TR A R
exception RuntimeWarning
SRR TN AT AR R S R R
exception FutureWarning
ﬁn%ggﬁ H S SR 1% A Python JT 4 5 B 1 HO S 2T PR, WAL 55 2 58 I Rp I AH o S 45
M.
exception ImportWarning
SHERLREA ] BRI B A S A S

exception UnicodeWarning

5 Unicode FH ¢ 2451 125 .

exception BytesWarning

Hbytes flbytearray fHRIVESFIRLE.,

exception ResourceWarning

Skl SN EPNE Sl S SIS 3 N INE Ik SepuR) 3t
3.2 OB

[($)]
w
gt
of
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5.4 FREBRXGH

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

(continues on next page)
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(R L —5)

+-— UserWarning

+—-— FutureWarning
+-— ImportWarning
+-— UnicodeWarning
+—— BytesWarning
+-— ResourceWarning

54. REBREH
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CHAPTER O

X ARIEAR S

AF ARG AL T2 B AT A A AL SOA AL B 55

TE = AR 5 2 T i) codecs MR 5 SCARAbH i BEAH ¢ . BEAMILTE 2 7] Python PB4 HR 2K
B SR SR 7 9] R A — st

6.1 string — B RHFHFRIR/E

PARES:  Lib/string.py

ws%:
LAFINEE —sir

FHBa T &

6.1.1 FHBEE

LA o SO B
string.ascii_letters

FXfrikascii_lowercase fllascii_uppercase HaMIBHE. ZEAMKET 5= X,

string.ascii_lowercase
/NEFHE abedefghijklmnoparstuvwxyz ' REAKEIT I X, AokAEwAE.

string.ascii_uppercase
KE5+H}F ' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' o ZEAMKITIE S X, Ak AkAs,

string.digits

TR 10123456789,
string.hexdigits

FAFER '0123456789abcde fABCDEF ' .

string.octdigits
FAFE 101234567,
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string.punctuation
HITE C DRI E B AR R A5 1) ASCIL AT T LS P AT HR: L " #8%6" () %+, —. /15 <=>7
QINI {1}~

string.printable
A R AT IS S- ) ASCIL FAFH I F 478« iXJ&digits, ascii_letters, punctuation
Mlwhitespace B)EHI.

string.whitespace
RN 25 A7 518 ASCIL FAF AL L) AT ER . o 0 dE 2 SR, AT, [l HRACHIZN i) ]
wAF

6.1.2 BENLFHFREXL

B ER R AL T H PEP 3101 FrfiR i) format () J7EdbAT 2 2478 8 A E A% =01k 11 B
Jjo string B Format ter BAVMRMER 5 W E format () J7 A0 A 0 SEBE AN @ 2 iR B
OIS T R .
class string.Formatter
Formatter RO FIIAG HE:
format (format_string, /, *args, **kwargs)
HEW) APL k. BEZ MR EFREIMEE AU ERM X BFESH. sHE2—1MH
Hvrformat () WEIERE,
3.7 BE S TR SHONAE R IR AL E A3
vformat (format_string, args, kwargs)
R PAT LB Rg AR E . B AT N — DR g, F T HREE A HE LF1E
RS, MARMH *args fil **kwargs IBVERFF ARG Z A M SEOF HFT R
flo viormat () SERAFHE PR FAAEHR B B TAE. BV T SUidm
JUMERTE
WAh, Formatter ibgE X T —Y SRR T m ik

parse (format_string)
¥Rk [ format_string F- 3% [B]—AN Hy W] A0 X 5 4 K e (literal_text, field_name, format_spec,
conversion), BEoxtiiviormat () RRIFFAFHR IR A F A 7B .
TR EAER & b R — B SO bR e B R T SR (WS
BB BO & KA X RGO ), W literal_text ¢ j&— KBTI FEAFE . WA
By, N field_name, format_spec F| conversion [F{E¥fH None.

get_field (field_name, args, kwargs)
25 7€ field_name fEKparse () (W 30 R IEHE, R HFAR B AR5 o 1R [Bl—4>o0d
(obj, used_key). BRIANRANIEZAE PEP 3101 AT & XA FRFER, #l4170[name]” 55 label title”,
args M kwargs 54 vormat () W—FE. IRBME used_key Sget_value () W] key TS HA
FHIF) 25 3o

get_value (key, args, kwargs)
PR E R T Bl . key ZHCRE N BB T . R EREL, BN args TIESHINRT];
WS RFRER, TR kwargs T L BT SH4 .

args RS LB viormat () WALESHEIR, 1M kwargs T2 s h i X5 728U
?ﬂ‘ o

T REEATFERATR, (N2 FBAIRIE — N X LR 8 R4 2ol 5 3w 1
TZRG[RAEAREAT A

R 28 61 ok 1, Bt %2 35 200.name’ B 5 B Hlget_value () W AT key Z {H 0.
fEget_value () BHFHNEN getattr () REUREGHSE K name JEM:.

WERET SR FEIN T DAHAENTL, WKF5| % IndexError B{KeyError,
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check_unused_args (used_args, args, kwargs)
TEAL B SRR AR S HEA TG o e ok R S 80 @A U A v SRS T BT A 2 400
MG (BECRRNESE, FAERRRAIRSE), ARYILS viormat () args Fl kwargs (5]
o RAE SN A T DARIRE SETE S 5k o AESRAGI R IK ) check_unused _args ()
5| A

format_f£field (value, format_spec)
format_field () i BHIT NN E R REE format () o FEMHZITERA T TIRRE E
HE.

convert_field (value, conversion)

A ERFEIER (kHparse () FIEFREAICH) K4 (Hgec_field() Frikm
B) 1H. BRARRASIHFS (str), v’ (repr) Fll'a’ (ascii) SF56# 27,

6.1.3 EXFHFHITE
str.format () J¥EMFormatter KILEMA MR FAF R EE (BN Frormatter KL, HT
KA PAE LEATH C RS EEE) . HRiEES AR E AL, (HAFFE X ),

AP E A MERE S () TR BT BC . NEERE S Z NN BB TS, AN
e RO B o USRS B T SO S AR S AT, WA E AR R S ({and ).

Bt 7 BUTEIR TR

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>

FAARKIEX M ARIBEARME, B F BT 3K T A —A> field_name ¥g 5@ BEXHE AT A0 I BUR R 4
TR I A B B S5 R X 5. field_name 2 J54 %1 conversion F-B, B — MBS T in—A
format_spec, FDA—NES v ATk, X EFEIH TR A AR ERIAKE K

B S A% XA HEIRIE S —TF,

field_name 7= By DA—MNEUF B BT arg_name 1T, W J8T, WELsIH—MiBESE, WSk %
e, WEARE— g REESEC MRS FEAFER P 5T arg_names 24 0, 1, 2, ... )35, EATA]
DA (AR ), 0520, 1,2, . By A @A . BT arg_name NEH TS5,
WICEAEAR A S e e R B (BIAnEAFE 110" 8L ' :-1"). arg_name Z J50] PR AR EL
IR SEERIEA. " name' W WRBX M getattr () BEFEMLAEME, M ' [index] ' B
KRB __getitem () PATERTIERK.

3.0 CESS: MESHUGHA N Tstr. format () FIPAEME, L '{} {}'.format (a, b) HFMHT
'{0} {1}'.format (a, b),

3.4 JUESS: (LESHRIIFN T Format ter AN
— B A B R R 0

"First, thou shalt count to " # References first positional argument
"Bring me a "

e

Implicitly references the first positional.
—argument

"From to " Same as "From {0} to {1}"
"My quest is References keyword argument 'name'
"Weight in tons "

"Units destroyed: "

'weight' attribute of first positional arg
First element of keyword argument 'players'.

HH FH W W
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] conversion "7 BAiA% A AL Z B AT AR B e . 1R, AR ZUALMER) TAEMEASH) __format__ ()
JTEARGE M. H2, FERLEN O S ol il K AR A — PR, B AR B s e 3. i
WAFEFM __format__ () ZHPHEFI TR, ALASEE R R 2 .

SRR ST = st S M st (), et i repr () T ' et MEEMascii ().
— A

"Harold's a clever " # Calls str() on the argument first
"Bring out the holy " # Calls repr() on the argument first
"More " # Calls ascii() on the argument first

format_spec B AL S E N AT S BLRAUMESilIA , PIANFBERE . X5%. 5. /NI ESFHTEE .
FEZEZATLAE CH O KSR ARTE S 80 format_spec 37K

RN BB S R AAR SR ARTE =, BRI —35 .

format_spec "7 BGL A DAAEH NER AL SR E R B e 7 B X EIRE R B T BT REAIE T A AR AL
PaAkg ML, (HR2AHAVFEGRIZAHE . format_spec NESIIEHLT B AEMEEE format_spec 74§
R HI e R VBl HLE R R (A A%

WS R X — BRG],

BRAMERIRES

KM AEAR AT B o B e T BONR B, T SORAMELR AT (2 B (B A% X 5 45 5 95
i% Al f-strings)e EATHAT AR ELIEAE A B format () R BERAIARRAL B 2ERHR AT DA E AT 58 X
A AR A TR

KRN EIBIE g ARG LI T I, A e A1 A BB 2 P S8

— M AR () R SXMER A st (O MFEMEER. SRR EE S B UeX 4
Ao

Ao s KDL AF I — O

format_spec [[filllalign] [sign] [#][0] [width] [grouping option] [.precision] [tyr

fill = <any character>

align := "<" | ">" | nwm_mn | nAmn

s ign := n + n | nm_mn | n n

width = digit+

grouping_option = R

precision = digit+

type :: "b" | "C" | "d" | "e" ‘ "E" | n f" ‘ "F" | "g" | "G" | "n" | "O" |

WRFEE T B align {8, W] DAFEZAE RN —A fill 745, ERlDOAR 74T, QS48 e ) 2k
NS TE A F R PSR AEM st r. format () JrikEiHE TByEM TR S FmE ¢ or
%}Z) VER fill F4F o AHSR, i iR EE e 7 Bl AEFE S 2 T AR . XANBRHIA S F 0 format () B

AT TR 1 £ LA
I

Lt | i B A N ZEN 5 (X R RO GBI «

> | s BAE AT S A5 (X R BT HIEOAE) .

T=t | SRHRHEOMEAERT S (W) 2 AR 2. XTFPA “+000000120” JE
ijt‘(ﬂg?&o B FF R IR R R 20°0" BHAE T B L2 Wi, B
NUNIER

R R RS EINIEL
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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—:

‘I | BX

| BRI AR T IR RO G

-t | B S U T (R EAT) .

space | Fyn AR AL M2, e S BRI -

s RITATDALE BB BUN TR . B AUB TR AR R A B E S BTN R PR
SZHOR Decimal 28T 8. X TREBCEAL, Y H kM. \FEHI 7S HER S s, RIS Ry
EIAIAHRRG " 0p ', " 00" B " Ox " HIZH. XFTiF 8. BRI Decimal A, BfUBA XML R
B E/NIUEATS BV INE i w AR A/ NI DU T, BERER SR T o & B
BoifFs. WO, MT rgr MGt Hefl, REMEASMGRFHALE.

v RTINS E T B AT . RO, KA SR A PR, TR 't BRI,
3.0 BRESS: RINT 1, YR (U555 PEP 378).

" RIR R R AR R B HEOR R dr TR TR AT T REER R o,
to', "x " AL XY, RENEE A NEHEA T RIZ . R T AR 2B R B IR S R R

3.6 U AE: AT ' kT (5325 PEP 515),
width J&—~E /N7 BESL R bR WRORARE , W B SRR B A E

5 SRR 6 7RI, E width FEERTI—ANEE (0 7) FBRHE IR R 2 B 5.
XAHY T E fill 45520 10" H alignment 25584k 1=,

precision ;2— A IEHIECT, FRMTLA £ and ' F ARSI RAUE A/ NIURUS Bon 2 DU,
SERTLA g 86 AR R A NIOR R L s 2 DA R AR R, %

BRI R F BN A5 Ul 2 B 2 0k A FBRNAEN T R T REEE AR Aavr i A
precision
BJ5, type Wi E TR B AN S 3
I FAFER RN AL -
EB | BEX
's' | AR XA ERIEOARAL, DA .
None | #1 's' —#E,
AR R KA

E& | BX

'br | kRIS, A 2 A EBUNECE .

o' | A FETT BN AR RS A BV 1Y) unicode “EA

"dr | kR A 10 R ET

to' | NEERIRE . Hh DA 8 SHELBUN B .

'x' | NaERIAg . A 16 S EBIN R, /NS TFREOR 9 RLERETH.

"X | PNk, frh DA 16 SR EEINELY, MRS REFOR 9 AR

'n' | B, X5 AT ML, ORRIZAATETE A Y R DO R AGE 24 1
e

None | 1 'd" #[d.

TE R FR B2 b, BRGA AT DA R 51 B3 R 2R R BRAR AL (B T 'n' Hl None), X FEAY
i, SR B £1oat () SRR TR AT,

T IR INEUE T 2R 262804
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]

X

V| RECE R . DM R e SRR R PR R AT EEST BN . BRARS N 6.
"B EECER. 5 e ML, ARZAETEHEHRE FRE (BT

"I ERFIR . R R R ERIARS RN 6.

"B ERER. 5 £ ML, (HSFF nan $5o4 NAN IR inf #508 INF,

"g' | WHREES. TR ENRE D >= 1, XSHEES AR o MAREE, FRrasR
PAE S SRk GRS TR =k, BRI T AR K.

HERPRLN AR R 2R A Ter AEIE p-1 S8 MLt 245 R A F5 4L
fexp. AR m <= exp < p, HPmPL-4 FIRPFESUEMPA -6 F/RDecimal
B, ZEFHHEE £ S p-1-exp 7R8NS, 25500
FFRER e AKSE p-1 #4780k FEWFEOLT, #SWE S F R 5
LEXWRREE, WAR/NUSZIEEA R TSRSk, BRIESEHT

o | I HF

] # ] iiljﬁ:o
BT, IETZER nan 22 BIgiAg 4Ll inf, —inf, 0, -0 Al nan, FTIAGELN
55 o

REEE O N EE [ THEE 1. BRAKEE N 6.
G| MRS, ROT g, ARZATET MBEARR R U "ET . 8555 NaN

AR HREHR .
EX N R [ NP NE P e g RS i YN e
A

s A FECGEIRPA 100 H B E R () K R NE

Nonel RKMIF g, AEZAAET HETE SZmER, MRS 2D ER—6, BUA
%Eg%ﬁ@ﬁ%ﬁﬁ%ﬂ@%rﬁ~*ﬁ AR5 A% B Wi A B st ()
it PR — 2K

BB

A G str. format () HIEHIARBIA K SIH & #10m HEL.

RIBFEHERZEE N TS5 IHRW % #2020, HE3n T {3 1« SREUE %, filgn,, '%03.2£" ATRA
WG "{:03.2F}",

BAAR SO SR HHE BRI, F5AE LA 2R B I
BT SHC

>>> ! , , '.format('a', 'b', 'c")

'a, b, ¢’

>>> ! , , '.format ('a', 'b', 'c") # 3.1+ only
b

>>> ! , , '.format ('a', 'b', 'c')
b

>>> ! , , '.format (*'abc') # unpacking argument sequence

>>> ! '.format ('abra', 'cad'") # arguments' indices can be repeated
'abracadabra'

HATEVIISEC

>>> 'Coordinates: , '.format (latitude="37.24N"', longitude='-
—115.81W")

'Coordinates: 37.24N, -115.81W'

>>> coord = {'latitude': '37.24N', 'longitude': '-115.81W'}

>>> 'Coordinates: , '.format (**coord)

'Coordinates: 37.24N, -115.81W'

Vi SH Je b
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>>> ¢ = 3-5j
>>> ('The complex number {0} is formed from the real part {0.real} '
'and the imaginary part {0.imag}."') .format (c)

'The complex number (3-57j) is formed from the real part 3.0 and the imaginary part.
—=5.0."
>>> class Point:
def _ _init__ (self, x, y):
self.x, self.y = x, vy
def _ str_ (self):
return 'Point ({self.x}, {self.y})'.format (self=self)

>>> str (Point (4, 2))
'Point (4, 2)'

PSS A GbRIE

>>> coord = (3, 5)
>>> '"X: {0[0]}; Y: {0[1]}".format (coord)
'X: 3; Y: 5!

A 85 Fl o1

>>> "repr () shows quotes: {/r}; str() doesn't: {!s}".format ('testl', 'test2')
"repr () shows quotes: 'testl'; str() doesn't: test2"

XFFFSCAR A B A R TEE

>>> '/:<30}" . format ('left aligned")
'left aligned !

>>> ' [:>30}".format ('right aligned')
! right aligned'

>>> '/:730}" format ('centered')

' centered !

>>> '/ :A4730)"  format ('centered') # use '*' as a fill char
'***********centered***********'

Befl s+£, - Ml s £ ARIGEIFFE

>>> "/:4f); {:+f}" format (3.14, -3.14) # show it always
'+3.140000; -3.140000"

>>> "/ f}; {: £} . format(3.14, -3.14) # show a space for positive numbers

' 3.140000; -3.140000"

>>> "[:-f); {:-f}" . format(3.14, -3.14) # show only the minus —-—- same as '{:f};
—{:f}'

'3.140000; -3.140000"

B ox Fl 50 DA BT [l 57 il 4

>>> # format also supports binary numbers

>>> "int: {0:d}; hex: {0:x}; oct: {0:0}; bin: {0:b}".format (42)
'int: 42; hex: 2a; oct: 52; Dbin: 101010°'

>>> # with 0x, 0o, or 0Ob as prefix:

>>> "int: {0:d}; hex: {0:#x}; oct: {0:#0}; bin: {0:#b}".format (42)
'int: 42; hex: 0x2a; oct: 0052; Dbin: 0b101010"

A 545 T 73 A

>>> '/, )" format (1234567890)
'1,234,567,890"

EVSIER v i€
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>>> points = 19
>>> total = 22
>>> 'Correct answers: '.format (points/total)

'Correct answers: 86.36%"'

(1R s L & e Ak

>>> import datetime

>>> d = datetime.datetime (2010, 7, 4, 12, 15, 58)
>>> '{:%Y-%m— $H:SM:%S} "' .format (d)

'2010-07-04 12:15:58"

IRES AR IR R Bil:

>>> for align, text in zip('<">', ['left', 'center', 'right']):
'{0: 16}'.format (text, fill=align, align=align)

'left<<<<<<<<!

'AnArfcentert ANt

'>>>>>>>>>>>right’

>>>

>>> octets = [192, 168, 0, 1]

>>> ! '.format (*octets)

'COA80001"

>>> int (_, 16)

3232235521

>>>

>>> width = 5
>>> for num in range(5,12):
for base in 'dXob':

print ('{0: }'.format (num, base=base, width=width), end=' ")
print ()
5 5 5 101
6 6 6 110
7 7 7 111
8 8 10 1000
9 9 11 1001
10 A 12 1010
11 B 13 1011

6.1.4 {RRFITER

BRCFAFERAR AL T i PEP 292 Bl 4 58 i (A 7 A PR 07 . BT AR g — A 2 B SO
Prfl (i18n), [ROATERCSA SR, S AR BR A TEA AN D RE 15 SCAS e R HE 6 ] Python F)HCAth Py 2 574 AR
AT HE NI VR T R A AT ASE I 1180 YRR — AR Bl 2% fuflilén 4.

BT SRR § RO, B DA R
© SSONFRXATS s ERPEHON RN S,

e Sidentifier NE# ML, BEVLE —4% N "identifier" AUBLGTHE. EELAKB T,
"identifier" fR#INEE ASCH FHETY (HHEFRIZ) MM FRE, ARAFKNG, AR
RIZR sk ASCIL RT3k . HE $ T2 G — N AERR IR AR I AT R & 45

* ${identifier} M T $identifier. M (TG EIREARMME AN S A7 —H 7 HI bR
WA R EMH, Fla "${noun}ification",

E??@% E‘Jﬁﬁﬂfﬁﬁtﬂ f)m $ 3{%@?&5‘]7}L\ValueErroro
string B TSI SN E Template 2. Template 5 FAITA:
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class string.Template (femplate)
BHE R NB R T
substitute (mapping={}, /, **kwds)
AT, R Bl H AT . mapping AT ISEXTAR , HA A SR DL OB i o
(ifFo BB TR AR — A SRS RL, oA i S S 7 RO 5 24T o 24 [R]I45 Y mapping
l kwds 3+ BAFAEEIZIS, WIDA kwds "B 5 A5 A5G -

safe_substitute (mapping={}, /, **kwds)
Fl Fsubstitute (), NIEZAL 2 WRA N ALFF R ALE mapping F1 kwds 14 F], K2
gl kkeyError S, T BAG & OLAF A B Bt @R E S R F ST 5 —4
Ysubstitute () 1257 @AM AEHARAE OLH H BLAY S RF & SR [0 s 1A 2 5

ZiValueErroro
W RN A, BN EAAA T RE & A HAb S, (BB S22k [0 v H ) A AF R 1T
NG| KA WA—ITHRL, safe substitute () WATREIRATA B4, W
R B 2 A AR AR, AN & 2 R IRAT . RO RSRS8O 2 A1 Python
PRIFFRY (5 AR S5 4

Template [HSEBIESRBE—A A4 Bl E 1k -

template
ORNE NI IE R template ZHIYAE ARG . —BORUL, IRARNVIZIBIE, (HIFARGIEK

BT

PATR S — A n e il PSR 4 7 081 -

>>> from string import Template

>>> s = Template ('Swho likes S$what')

>>> s.substitute (who="'tim', what='kung pao')
'tim likes kung pao'

>>> d = dict (who="tim')

>>> Template ('Give $who $100') .substitute (d)
Traceback (most recent call last):

ValueError: Invalid placeholder in string: line 1, col 11
>>> Template ('Swho likes Swhat') .substitute (d)
Traceback (most recent call last):

KeyError: 'what'
>>> Template ('Swho likes Swhat') .safe_substitute (d)
'tim likes S$what'

PEBY L ARATLAIRAE Template T2k A 2 O RATIRTE . 2 HafF, SO TTEN A7 R i A
IEMFEA AL H Y, ARAT A E X L2 -

o delimiter — 3% /2 IR FR AT BRI BT AR IE. BIMER s. EHERSE Fak
HIENFIRS, A H SRR ZERDS I E AR re . escape () « MEFRBARANRRTERIEZE
2R B AT (BIINTE T2 28 44 25 1) HP s R TR B 20 B A )

o idpattern — X 52 FH R IR AW L FE 5 10 7 ALAF B0 0 I N Rk 5. BOAE M IE RSB (2
a:[_a-z][_a-z0-91*), WRALH T IMIBEVEI H. braceidpattern “fj None W) AR 2 HAE T4y
eGS0 AT

filE: T ERIANY flags y re . IGNORECASE, i3 [a-z] AIPAVLACHELEE ASCIL F4F. HILHAT
TEX A TR R a.

3.7 B braceidpattern IR E SRS S PIRRMISNHUERT X7 A

* braceidpattern — JUJEVEIAUT idpattern {H2 IR A IR LSS A9 5 ALAF AR . BRIAMH None IR
% BB 2] idpattern (MIAEAEFE S ATAI SN AT R A BE) . ARES L, SXRF LRt 4
TG AN A5 1 o5 74 7 SO R K

3.7 BB
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o flags — FFAE G 13 T 3R B 4 P 25 0 1E U 26 3k 50 v 1 1E ) 58 S AR . BRAAMER re.
IGNORECASE, {§{ER re.VERBOSE @& #in Aiths, HItH & X1 idpattern w575 B 140
IEMZEERAE

3.2 BTN

PER o — Rt ARnT DA L R A pattern RPN E MR, URARIFEML, R {EL
H— A BAT WA iy A4 AR A IE W SRk s O R o X B AR BT BT 2 28 AR, AR TER L i
FFR AL :

* escaped — XAV ECHE LAY, FEBRABCHRD $5.
* named — AN VCFCAFIETE S 00 5 AT 0K BB 6 Sl R4 P 2 B A -
* braced — XA HILECHA AR S0 AT AR BN U W SR A 0 B AT BB G

o invalid — XA PCFALATIAL P A AP AR B RRAT) , FF HE R4 PR IE Wik
KFE.

6.1.5 FHBhEF Y

string.capwords (s, sep=None)
fiflstr.splic () BSEIFS REN, HHstr.capitalize () ¥R HRERA,
Mstr.join () ¥ REH PR BEFTHEEE. AR TR A SH sep HAA W N None, N
%ﬁgg?ﬁ%ﬁ%ﬁ%ﬁﬁ*ﬁ%i‘%ﬁ#ﬂ%%%ﬂﬂﬁﬁ% SEHTARPAEER, BN sep KGAIFT
HHf42 B i) o

6.2 re — IENMFENXIRE

PACHS: Lib/re.py

RXAMBLERFEE 75 Perl i 5 2R IR 2k AV B A -

B AN 8 R F AR BE ] DA Unicode FFH (str) , WAJPLE 8 fiFTrE: (bytes). {HE, Unicode
FAHRE 8 IR Wit Eul, AR — T B L VLEL Unicode FAFER, 2 IR
Beldh, YT E AR, B AR g 2R A b 5 BT RO R R A R ) B — B

IR A AL AT O\ ) SRETRFFIRIE X B0E AUV SRR P AT I AN G | BB TR IR 35 3L
X 2x5 Python 744 7 IRIME HHORAR ) 745 1 AR ) F A A= AE b 58 BN, SEVTRE— RO
TE, P TR G IR NN\ ORI AR, PO IENZA 00N \ N\, AR A SR AR 1
Python P73 FIHAE H LR \\ o 1T HAB R, A6 Python F) 55 8~ 1 {8 9 SO AL A
RAALM ISP, BAERf &7 AiDeprecationarning HRAERRKM N SyntaxError. 1
7R RIS 15 M Rk s A RN S AT IR & 2

RPN X T IE LR 2URE U A Python B UG AAFER FRYE: FEAWA "o BISRMFEAF R e,
FURHTAS MYAE IR R BE . L e \n" FOREE "\ A1 'n' TIDFAFERAS, 1 "\n" MERH
W NIATFE TR . AEaCAE Python TS H i ##R £ (5 X b RUAA FAF R R ER TR

2 I A3 IE ) ik s A EER SR A R B BT 73, AE 20 3% 1B Ak XL X SRR — MR, ATRE
JedmiE— N IENXTS, 2k T340

hz%:

i =R regex , 4L T SARMERE re BURARZRY APTEE 1, [ AR AL T BN D REAIH 42T Y Unicode
.
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6.2.1 FEMRXAFE

—AIEMFIAA (B RE) #5E T 45 Z PR FAFER 5 IR NI R ALEARIG R A R 2 7 R
BERYIENIZA AR (S —MENFA R G IR R — AR, X PR LS SR ) o

IR AT DADEEE . Wk A 70 B #RZ I NIRRT, B4 AB B2 I MR, %, WRTHH p L
fi A 3 B — 545 g ITEC B, H84 pg W] PAVLEC AB. IR A 5l B WS IRME Se g didt, A Fl B f74E
IR MEMAATIH . BTA, B2k MRE 5 i) X LA i fa BT E 2k M. T/
W2 IEMZAAXHIE LI, 2% the Friedl book [Frie09] , i HoAth g i3 a4 i) 155 -

PATR R IE Mk AR A el 20 . S PRA (5 EAIER , 2% regex-howto.

TR AT DAL Sl SO PR AT . IR Tl AT, e A, rar B3R 0, H R A AR
IENZRGEA . BATRICHCE & . RATABHEEFAF, BTA last PERCFAFH ' last . (FEX—TH
fbilsy, FATFMH this special style XA URRIEMEREN, @HANLS, LA FAFH
] 'in single quotes' , BAZ|EHI.)

FUFLE, an 1 B, BTRRTA . AT AT AR B REE S S, WA A 55 i
) IE DN Fak = AR

HEEBWRF (%, +, 2, {m, n}, 55) RNEEEBRE . XFRRER T AE008E 58 2 BT, FIH M S8 i 8 1
ez Xk, Y H—MNZEERIRE, WTAMEAFES . i, £k (2:a{6}) * IEFL 64> 'a”
FAEEAEEIREL.

W
G AEBRIABER, TR THTROERE TR, WA THREDOTALL , ERHIUR L RHAT RO FE R
T

>

AL IR IR, I HAEMULTTLINE BisCR ICRL it T 5 B E N5

$ VCELFAF R B BUE AT A Bl — N7 4F, FEMULTILINE X VEEL AT AR Bl — 7 4F. foo ILHL
"foo' Ml 'foobar' , HIFN| foos HILHE! 'foo', WHMMZ, IF 'fool\nfoo2\n' XK
foo.$ , WHILAL 'foo2' , (BY¥EMULTILINE iz, AJPADCECR] 'fool' 5 HF 'foo\n' &K $
SRBIAZE . —ANEWATHT, —DEFER G

X B R Y IE U SCPTAE 0 BME R E AL, REZ KL AT . ab* RILEE 'a', 'ab', M 'a' " &
mREEEN b

X ETE AYE NPT 1 BT REIRER . ab+ UL "o JEHEREE 1 ASPALBEEEAD ', BEALIT
Bt ra's

X B BT Y IE U CPERE 0 1) 1 IRESL . ab? KL 'a' B3 'ab'.

*2,42,22 x4t R BRI ARy ENTETAT TR PTREZ A ILEL . A IRIF AT
AT WERIENE < o> HEERE] '<a> b <c>', BRFRLEENFRE, MAUE '<a>',
AEBARTZJGASIN 2 RFRAEDA 3F 48 5 XS dfn: s 7 sAHEFT UG RE Y PR 38
PERC, (EAIEMS <. %2> FFL UL " <a>"

{m} XFHZ AR IEN R EVCEE m NER . DT m B SEOCE R . i, a{e) FFILE 6 4

ra', HEARER 5 A

{m,n} XFIENGEFT m ] n WIEES, £ m Ml n ZAIPURRZ . o, a{3,5} KL 3 | S 4~ 'a'. &
W& m BoRAEE RN 0, 28 n $5E FFR-NITCHRIR. il a{4, yo KFIEHL 'aaaab' 53 1000 1~
‘a' B 'b', (HRBEVLHED 'aaab' . S ANEEAME, 15 W ICIEHEAIE AT I 1% Z g WA~ 21 7L

{m,n}? Hi— MBI ST, HICEOR B/ DS i, XFF 'aaaaaa’, a{3,5} L
fii54 ra', Mia{3,5}2 HILHI 34~ ra’.

\ B CEFRTAF (SRVFRPUED "+, o, B A ), B Fon — MR TS R TS 2 e T
.
WRAREA B FIE TR (r'raw' ) RFBMX, B2C Python Wl H UBHTIE A LF51;
SRS SUFES) AR Python BT E$ R A, BRI 45 A fe t IIAE 455 . SR Python AJ PAGH
BEXANFES, AL RAHTFEN R EE IR X TR, ProAm BEHEEE , sl a Sty ) 3
ka, WEAH R IG AT

*

<+

(V]
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[1 HTER—ATFIREE. £ EAT:
o FAFAIDARARA M, HAn [amk] PUAC 'a', 'm', BCH 'k

o M DAFRFRER, WA - WA FEAIERR. I [a-z] FFITEALM /NG ASCH
fF, [0-51[0-9] RFUCECA 00 B 59 PN EY:, [0-9A-Fa—£] RFUCHATA 7St £ o
R - AT T (et [a\-2z]) A BN EEEMEELRRE (W (-a) 5% (a-1), Bl
HFERE BT -

o BRRFAEEEGY, RETHRIRS L. B [ (+*%) 1 REAVUEGX LA SCETRF ' (', '+,

'*',OI")'O

o FAFERM \w HF \S (W T E ) EEANI AR, B0 PAVCHE A F45F HASCIT 5§
FLOCALE B,

o ANESATLE N B TR ] DAl BORCRBEFTILAC. ARG TR " TR RERSG
W FAPRFSBICES, B (5] FFILECHTA TR, BRT 'S, (] FFILEPTA AT, BT
AN MERAERGE L, BRI 3L

o EEAWNEITH —NFA 1, AWM, B2MEEZHN ERRHTL, B2t e
ELEEM. e, (O NI A [T O (4] #nl PAPCELHES .

* Unicode Technical Standard #18 H i B R A FE A BAE SR T BEFE ARSI . 2R 2 2048 15
%, BTOAN THEBXANERAS, —AFutureWarning FatEH 2 XIWIHLEY raise, HFE
PAURJURME DL, SEAH ' [ R, SEEUE FOFERFH -, tes, " ~~" f ' AT
WA FERFEATH R AL L

3.7 R WER— PR B I TE ER RSB WIE, —DNFuturelarning & raise

| AIB, AFlB A PDURAEEIENZA, QN ENZEER, VLA A 83 B AL AN E N AR AT A
V). Bl DAMEAE (LFA)) WNE . TR AT, 1 BRI I AR AL
AEATUCHL . M—ARERSE VR, XA iz . BREEE, —H A LRSI, B
PEFFUCHD, RPEEREF=A— AU UCEE. s ie, ' 1 RO SAE . QIR ECE ' | A,
AN, FEEESEFAER, ).

(...) (AHE), KEESHEEENERS, IHFRREAEGRIHAMEERE. ICREERE, AEaMNE
A PARAREL, HATLAEZ JG M \number % X FEH AT RIRVCHS, 2 JG 3T R4 n . BEPLHL 747
rerEE ) AN (B, BEI NS ETAEARE: 10, D).

() RN IRICE (— "2 BREE T O RS ). 2 RN OOE TR
2B . XY REE A QERWAA; (2P<name>...) @ME—MBIs. AF2HETI
FEIY o

(?ailmsux) ('a','i','L','m",'s', '"u', 'x' FEH—AHEA) XPHGICH—ANEFRFF; XL
TP IE N F A2 E DL P ARid re . A (AUEEE ASCIL “24F), re. I (BMK/NG), re. L (S W),
re. M (ZATHER), re. s (4 dot FERLAF4F), re .U (Unicode PLIL), and re. x (JUEKAER). (X4E
FRigFE 23 2 iR AR X S bric L S e IE R R, XN HEMBR AR, i T
fEre.compile () W& flag B8, PRCWIRTERB AR R

(2:) IENEFESHYAEHPIRA . PCECHESE S W AT IE M Zks, (H BT DERCH) 45 R AetE
AT USSR B 2 2 SRR R | A

(?ailmsux—imsx:-) (‘a','i', 'L, 'm', 's", 'u', 'x' PO KHELA, ZFTEN ' 15
WEREE "1, 'm', 's', 'x H—EIZAY) RN EA R H R R B R
bricre. A (LICHL ASCI), re. I (BWK/ING), re. L GEFIKED), re. M (£47), re. s GRICE AT A
F4F), re .U (Unicode PLHL), and re. X OTKBI). GricliddErism =)

'a', 'L" and "u' fENNEARICEMEHDFR), FrAENTARES &k, sEIREE - o 4t
AT BE N BRALT, Bt s TS N PCEZRE . 7F Unicode BEP, (2a:...) 4]
ek HUCEE ASCIL, (2u:...) PJ#eh Unicode PLRL (ERIN). 7E byte £ (2L .. L) YIHCHIES
WS, (2a:...) Y HICES ASCIL (BRiA). XAl =0 B s A N ILED, 55 4 PEfic A

XA Z M
3.6 HUHTIIA.
3.7 WESE: £55 rar, 'L Mt FAERT DAAE— A
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(?P<name>-) (MZL4E) EMUENLALE, HL2UCE SR F a3 HAE SN2 & L) name HeFRELY) .
A 44 W E AT R Python AR iRAF, I HENH A4 HEEH — N ENFRRRE L, HigE L —K.
— A RAERE TS, X H G YA .
A E R AFE = LR e g . WRAEUZ (2P<quote>['"]) . %2 (?P=quote) (i
Vi, VCRCBAE | S a0 | SHEE A F4FER) -

5| F¢H& "quote” B E XX 5| AAE
FEENE 5 W

» (?P=quote) (UI/R)
e \1

AL BRPCRCXT 52 m

* m.group ('quote"')
e m.end ('quote"') (%)

151853 re.sub () B repl 25+ + \g<quote>

e \g<1>
. \j_

(?P=name) [ [a]5|H— "y H e EILECHTEAR Y name (64 21 P PCRCE] ) H3 AR 7 6R
(4-) R BN AP

<) PEEE N, HEFAEERLEWANE. XA lookahead assertion, A, Isaac (2
=Asimov) L 'Isaac ' BATEGHE "Asimov' WHHE.,

(2') PCEE - REFEHEN . XY negative lookahead assertion (FiMEUR) » HCANPE, Isaac (2!
Asimov) HAJGH &2 'Asimov' WIEA VLA 'Isaac ' .

(?<=-) PLECAAFER YL FIA &, EMRImHICE - N AR 4807 & . X 0:dfn:positive lookbehind
assertion (IE[]JGHLWTE ). (2<=abc)def £FF 'abedef ' HHRE|—NIEHL, FAHEMAIEEE 3
MR A RS E A LA A LA R E K, BB abe 8 a | b 2T
1, B2 a* fla{3, 4} AAJPA. ¥ DA positive lookbehind assertions FFIGHIFER,, 4l (2<=abc) def
RN a FFIRE R, MM\ dEREW . R REEMER M search () BREL, MAZmatch ()
PR :

(?

>>> import re

>>> m = re.search (' (?<=abc)def', 'abcdef')
>>> m.group (0)

'def'

BN T — MBI R 3

>>> m = re.search(r' (?<=-)\w+', 'spam-egg')
>>> m.group (0)
leggV

3.5 MU A AE K ALE T SCRE

(?<!-) VCELMHINEZHIAR ... BRE. XA negative lookbehind assertion (JGWrEBAR) . 24
PUEm JEWE , 8 A CUL LA 2 K1) . H negative lookbehind assertion FF 45 1A T RAM
FAFR I RIF IR O B TR

(? (id/name) yes—pattern|no—pattern) Ul £ %45 F W) id B name 17 15, P & 2= i VL
yes-pattern , H 2 VCE no-pattern, no-pattern A%, WAIDAREZNE . Han, (<) 2
A\w+@\w+ (?:\ . \w+) +) (2 (1)>1]$) 22— email F:3,VCHE, FFVUAC '<userfhost.com>"' HY
'user@host.com' , {HALPLR '<user@host.com' , ALV '"userRhost .com>",

T\ R AL F L AU . SRR 2 ASCIL $L(isi % ASCILF6F, HEATE
MBE R ICRESE AN B, \S DUREFAT 5.
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\number PLFiHFREMHEG. BMESRE—THE, AEM 1 HiEHS. L (.+) \1PEH 'the
the' @(# '55 55", (HALPLEL 'thethe' (HEEAGHHEIITEHE) . XAFHK)F Y] LG H T ITE
HITA 99 NH G . WIR number W55 — 80052 O, B0 number 12 =4 )\, ERHASYWEFEZ
— A, /PRI ECTE. 76 1A FRHEEA N, AR SRR R AT

\A HCEL AR TG

\b LAtz F4Fs, H I B IR s 45 R A B . — AN BRI E SO — N R A R4 . v, I8
35 \b 7 X Nt B\ FAEZI, B0 \u MR ISR, AL © \bfoo\b" T
fic 'foo', 'foo.", ' (foo) "', 'bar foo baz' fHAJLE 'foobar' ¥ 'foo3',

ERIAE LT, Unicode AT /2 7E Unicode A H I, (@ PAFASCIT FRicsk ek,
R LOCALE FRic Wik BTG, A2 d Y mhiE S KR E R EN, \b #TREERTLF, NMES
Python “F4F 52 SUARFA

\B VL% FAFER , (H RAETET T Lok Z4s 2. B2 r'py\B' ILHL 'python', 'py3', 'py2",
fERPLAE 'y, "py. ", B "py! . \B & \b HEE, FrbA Unicode #3112 B Unicode
B, BFsS I RIZA ), B DA ASCIT R oRikAs . MR T LocALE kR, WITR )2 5
FEEREIE S e
\d
%fT- Unicode (str) $£:X:  PCEFEC{TA] Unicode +#EH1%L (#t/27E Unicode =47 H 5% [Nd] B F4F)
XEFET [0-9]1 , FRZHAMPE 74T WERIRE TAsCIT bR, #iHIEHS [0-9]
T 8 fif (bytes) #£X:  VCEiATAf+3EHI%L, w2 [0-91.
\D VCEAEATIE - HIB T 74 . Wi \d BUE. R E TASCIT Andk, WS T (~0-9]
\s
%tF Unicode (str) F£5X:  PCECLAEA Unicode 25 FIFAF (46 [ \t\n\r\f\v] , A REHMFEHF,
FE AN [l o HEBOR N 20 58 A BAT S0 ) o ISR ASCT T W% E , BEHPLED [ \t\n\r\f\v]
T 8 i (bytes) FEA: VL ASCH FFRYZS 74T, w2 [ \t\n\r\f\v] .
\S VUEATLMTIESS 74T #h@ \s BUE. WEREE TASCIT bR, B4 F [~ \t\n\r\£f\v] .
\w

X T Unicode (str) FEX:  PCJC Unicode Jalif Y74, A8 1 n] DARY G A 46 K500 74,
FRCF AN . WEPRBEE TASCIT bpak, BURILAC [a-zA-20-9_] .

Xt 8 1o (bytes) #£:X: VLR ASCIL 47 P B F R F R T RIZ, W@ [a-zA-20-9_] . {15
BWE T LOCALE FRit, HEVCHEL Y BIE S IR BRI A A TR

\W VT AT o] A 2 B A FEF. X5 \w IEM . B TAsCcIT kR, XMEHT
[*a-zA-20-9_1. WISRAHH T LOCALE JifkR, W2 VCREEAE 24 5f K35 & A 2 R0 SJOR
BRI F55.

\z HPUHFRFE R

i 4y Python FUARIESRS ARt 1IE Wik X g S 3. -

\a \b \f \n
\N \r \t \u
\U \v \x AR

(R \b SN TFRIAERA R, B RETFRHEANFRIER, LW (\b] .)

"\u', "\U" fl "\N" F LJFF HAE Unicode B H IR H]. FE bytes i B 1S SEEHR . KRAH
ASCII “FEHEHE SUFPHIR BAEAR R, S u4EE RoRAbPE

INBERE AL SR — A RRIEA . R E AT 0, SR = A BERIEAE, B2 E e/t
B FAbRTE DL, SIERAGIN . X PRrESOR, N\BERE SURZ A =AM

3.3 HEEAE: HEhN T \u' FO\UT B SUFA.
3.6 MU AE: [ "\ ORI~ ASCIL P AF LG AR I U WA IR -
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3.8 WA ST ' \N{name} ' ¥ SUFH. SEETAFRFMES—F, EY T a4 Unicode F14F (B

U " \N{EM DASH}'),

6.2.2 AR

WEHE LT IUAS AL, HE, F—D0Ioh. AR E0E i e e k0 ¥ it ioAs (47—
FRE) . dREBEEMNA, DRt EM IR g, 2 aEF TiE.

3.6 JRUESE: InE B IAE 2 RegexFlag KWL, XANH@enum. IntFlag T,

re.compile (pattern, flags=0)

re
re

FFIE M FRRA PR GE— E0 ak Xxf 20 (IEWXS), WA T ICED, S ix X4y
Yimatch (), search () PAMEAMIFA.

XA RIR AT R T DA I 858 AT SRR EUE . EFT AR A MES AR, ATRAE S AL OR #:
ke (1 #RAERT) .

52l

prog = re.compile (pattern)
result = prog.match(string)

FHT

result = re.match(pattern, string)

WR TR LR AIE MBI, i re. compile () MGRAFEX AN IENXFR A AL, W]
PALERE P S R

L @it re. compile () GiIaIRE, ARG R BSEAF, BT A B IE W kX6l
MICTH 7 g 1A 1) AL

A
.ASCII

ik \w, \W, \b, \B, \d, \D, \'s f1 \s HJLHL ASCII, i A 42 Unicode, iX H X} Unicode HUERL, &
1% byte FELZME . 4T RIHEZE R NBARE (2a) .

WE, A TRFFEHRE, re.URCIKAFESE BA MBI L re. UNICODE FRATER (2u) ) ,
{H 23X $67E Python 3 2 TUAHY, B NERIAFAFERE 442 Unicode T (I H. Unicode VLA 721 byte
HED

re .DEBUG
SR GRiIFERT debug (5 5., A NEARIC.

re.I

re . IGNORECASE
PEATZAMS KNG UCRL s bl [A-2] WA VEEY/NSF4F. Unicode PURiR (bban U PURD 4) FAEA
A, BRAERE T re. ASCIT brid K25 HE ASCI PCEL . M HiE 5 KIS HUEXAMRI], BRaEsE
T re.LOCALE FRic. XS T HEHRIE (21)
R, HBA T IGNORECASE bRi, % Unicode #£3X [a-z] 3 [A-2] MILTART, TR ILAL 52
A~ ASCIL ZEA5 R 4 NEAMAAE ASCIT 24T T (U+0130, $1 T KRB Taii A~ s e L), v (U+0131, $if
T/NEEA B, T (U+OLT7E, I T/NE K s) and 'K (U+212A, FF/RSCAFS). MR HASCT T #Rid,
R B2 frA” 27

re.L

re .LOCALE
F 24 HE T DO A \w, \W, \b, \B FI K/NEHURICHL . X MRic HBEXT byte FEUA . XMl
AHEFEBE R, RS S RIEHLRRA T EE, Bk H R B4 257, 1w X 8 (a5
Unicode VLRt 7E Python 3 LB H , Al AMEBEATRNES o« XK NE-ARIE (21)
3.6 S re. LOCALE HAEHT byte #£X, MHAREM re. ASCIT —EH.
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re
re.

re.

re.

re.
re

re.

re

re

re.

3.7 MU SE: B [ re. LOCALE FRicl i izt I W G AN A S 2 I OBUA = XIS 1 IR
R AT AUNTHID NP AL R A

.M
MULTILINE
WEPE, T~ ICRFAFR I, A7 (AT R R RS ) A
FF s ILRCFAFER R, ME—ATME R (BATAFRTEAR S ) . BRAEOL T, ~ PElEAFeh =k,
'S LA R . X NEERIC (2m) .
S
DOTALL
ik RRR R ISR, AR TR WA X ANRID, . BRUCED R T AT AR A
EREFAF. MM AEBMC (2s) .
X
.VERBOSE
XAFRIC VRS S B H ] e AP I N ZRh s i BRI R . S EAT 5 2 2N
BRARTE— D P PG 2 Pl th SORMTAE X, BUEAE <2, (20 or (?P<> P Z N, B—MTH
H # NEFRFEME U, BLEZ G ITH EAE TR .
RO R T A TE Dk S A DT e — A - R A -
a = re.compile(r"""\d + # the integral part
\. # the decimal point
\d * # some fractional digits""", re.X)
b = re.compile (r"\d+\.\d*")
X NERPRE (%) .
search (pattern, string, flags=0)

FUSEEA 45 B EFCAE N s — A0, FFaR Il — MY A DB rt 2, WERECA LD, ik
[ —4~ None ; JERXFIHLB|— DT BEPLHZAH .

.match (pattern, string, flags=0)

U2 string JFARET O B ZAFAFICELE] 1 IR Wk, il [ — AR A e B2 at 2 o AR
AILEE, BR[E None ; R ERFRKEZILAZ AR

HEREREMULTTILINE 247850, re.match () R VCE PRI IA AL B, 1A VEECAEAT T 1R .«
WIRARIEE N string WAL E, #ifHsearch () KR (WATSF search() vs. maich() )

. fullmatch (pattern, string, flags=0)

UNSREEA string VERCE] 1N Zh 20k, Wiak ol —HIRZRY I dexd % o A Mghik [E]—4~ None 5 3%
ERXIRER L ILHL R AR o

3.4 BT

split (pattern, string, maxsplit=0, flags=0)
M pattern 73T string o QIRAE pattern "PHIREITES , I FTA A B SCF MW S1ES R R, W
R maxsplit 45, FxZ W4T maxsplit Yoy W, TR BFAF 2B 0 25 R e s — P ITER

>>> re.split (r'\W+', 'Words, words, words.')
['"Words', 'words', 'words', '']

>>> re.split(r' (\W+)', 'Words, words, words.')
['"Words', ', ', 'words', ', ', 'words', '.', '']

>>> re.split (r'\W+', 'Words, words, words.', 1)
['"Words', 'words, words.']

>>> re.split('[a-f]+"', '0a3B9', flags=re.IGNORECASE)
[ro', '3', '9']

ﬁﬂiﬁ;@ﬁ%ﬁﬁﬁtéﬂé‘, It USRI R, IBAERE S AN ZR R T4
EdE—H

>>> re.split(r' (\W+)', '...words, words...")
[*v, '...", 'words', ', ', 'words', '...', '']
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DRERYTE 7 B 2R 2 Hh BRSSP R (07
FECAY R TEEERE 2 IF A5 eR  EEA IR R BLAE R

>>> re.split(r'\b', 'Words, words, words.')
(', 'Wwords', ', ', 'words', ', ', 'words', '.']

>>> re.split(r'\wWw*', '...words...")

["’ l', Vw', ’OV, ’rV, ld’, IS’, l', ’lJ

>>> re.split(r' (\W*)', '...words...")

['l’ l-.-l, II, 'l, lwll ll, lol’ l', lr', ll, 'dl, 'l, ISI, '---'[ ll, ll, VIJ

3.1 RS BT AR S AL
3.7 JROE SR BN T S AR A

re.findall (pattern, string, flags=0)
X string I 5] —AANEILY pattern (VCHCAN R, string WNAEB A BEA T4, DCRCHHR S i 0573 ] .
R BB 2, BN HE5R: e —DedHs R (WX B EE—
HEWE) . SRS EES R,

3.7 WU A AR D EC B W] PAERT— NS IE R S B T

re.finditer (pattern, string, flags=0)
pattern TE string RETA R AEEE UL, 3R N — AN Rierator [RAFT IR Bext % o string A2 504
I, TCECH ) HES . S TCRC AL S AL R .

3.7 WU A AR EECBAAE W] PATERT— S IERZ S B T

re.sub (pattern, repl, string, count=0, flags=0)
AR [ repl AL string e A H & LAY partern TRAFHYFAFER . WERAE A K,
WA S A 3R 1] string.o repl AT AR AT ERBCRR KL QoA A0 AR, UH T AR ] SORMEL R SO 41 #5
DRI WYL, \n SBEBCN—DATRE, \r SBEHCN— DI, K. RA
ASCIL “FAFE U SR BEAEARSR B, 2B R R AL H . HA RIS SO S BIAN \ & S PRFR I
Ffo a5 AR \6 S HFEEE 6 4L VCRC 2 i F 74 s ok B . Bl

>>> re.sub(r'def\s+([a-zA-Z_] [a-2zA-Z_0-9]1*)\s*\ (\s*\):',
r'static PyObject*\npy_\1(void)\n{"',

C. 'def myfunc():")

'static PyObject*\npy_myfunc (void) \n{'

WS repl 22— A%, IBERWRAAEEI ) pattern WITFOLR o XA RBOLURER — A~ I et 2
SR, R Bl ERR R AT .

>>> def dashrepl (matchobij) :

if matchobj.group(0) == '-': return ' '
. else: return '-'
>>> re.sub('-{1,2}', dashrepl, 'pro-———--gram-files')

'pro——gram files'
>>> re.sub(r'\sAND\s', ' & ', 'Baked Beans And Spam', flags=re.IGNORECASE)
'Baked Beans & Spam'

FET AR — PR — M 2T 2

TSR count 2 BRI B R IREL count WLATRARSUREL . MR AWK S4K, B8 &N 0, B
AW ILEEE SR e, VR RAEA IS T O BCE RS, BrbA sub ('x*', '—', ‘'abxd')
RE '-a-b--d-' .

TEFAFHR BN repl ZHUEL, W1 EFridR pd%s U A 51, \g<name> & 6344 414 name, (¥£
(?P<name>--) FE¥EPFE ) \g<number> &ffIFH; \g<2> 2 \2, HEH#HRT LIk,
0 \g<2>0, \20 FLpifRE N 20, AR 2 JFHRAEE—F4F '0' . M5 H \g<0> 18
pattern VER—HEANHEFTE H

3.1 WSS N T RIEAR LS AL

3.5 WO S AVCECRI AL S B 2 AT ER

H
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3.6 JUCEEE: partern FREIARFIEE L (1 '\ Fl—> ASCILFAFAIR) B R AR .
3.7 JCEEE: repl FPIARKEE L (1 '\ Fl—4> ASCILFAFALA) Bl iR,
3.7 iR A AP A DT RCAH AR I S B e

re. subn (pattern, repl, string, count=0, flags=0)

Fihgsub () FR, HRERRE—ATTH (F4F 8, BHRLE.
3.1 A SN TR EARIE S A
3.5 R ANPCEL AL R 2 AR

re.escape (pattern)

5 X pattern FREIRTAF o WNSRARAEAE B AT e A 3 1R W SRB AT AR 0 SCAR AT R #EFTIL L, &
WA Hr . tn

>>> print (re.escape ('http://www.python.org'))

http://www\.python\.org

>>> legal_chars = string.ascii_lowercase + string.digits + "!#$S%S&"'*+—."_ " |~:"
>>> print ('[ ]+" % re.escape(legal_chars))
[abcdefghijklmnopgrstuvwxyz0123456789 1 \#\S3\& '\ *\+\ =\ . \"_"\|\~: ]+

>>> operators = ['+', '=', "'"x', /v, vak1]

>>> print ('|'.Jjoin (map(re.escape, sorted(operators, reverse=True))))
JIN= TN NFNF [\ *

EARECRBER T sub () Mlsubn () WEHRTFAFS, WA R 28 L. Filan:

>>> digits_re = r'\d+'

>>> sample = '/usr/sbin/sendmail - 0 errors, 12 warnings'

>>> print (re.sub(digits_re, digits_re.replace('\\', r'\\'"), sample))
/usr/sbin/sendmail - \d+ errors, \d+ warnings

3.3 BT v R L.

3.7 jsE A JUAHEIE Rk U B Rk S TR A e Lo BHg, rvr, me, rer,mrn,

v/v,v:v’ Lt T=t s @ ﬂ:ﬂ nsn ;{%Z:ﬁ%%ﬂizﬁz:io

re.purge ()

TR IE 2R GAT

exception re.error (msg, pattern=None, pos=None)
raise —MMISh. LB E] R FATH AR A ROE AR (Hein, B85 —AAIL
BCidES ) s HABAE RAE g i s DT FC ™ A o AR AP A R ITRL, RSN R

o B BRSEBIA DA R o -

msg
A A . .
pattern
IEN R A
pos
YR R pattern (17 B 25| (W PAJE None ).
lineno
XTI pos (A PASE None) FFT5-.
colno

XN pos (W] PAJ& None) 315
3.5 WS A I T e
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6.2.3 EMFiERX R (EENIER)
G R TE N Tk 0 5 S0 — R O YA -

Pattern.search (string[,pos[, endpos] ])

FIREEEAS string FHEE—DVCECAIOLE, R [0 —HIRIAYG B xf %o ASRBCA VLRD, k1Al None
F EREMEREICALEA R

ATYERI S A8 pos B T FAFR PGB RN ERS] BRI 0, EAZEEN TFFEY
F 0 FERUEAR IC AT AR ELE ISk, AR A IS TN 28— AN E4F , (BARSTLRLRS [ FLE T4
FEDAR

LS HL endpos BRE T FAFR RIS BIEREFAPKES] endpos , A LA M pos F
endpos - 1 WFAFLMEILHAL. QIR endpos /NT pos, TIAXAILE A F4b, W2k e 2—4
IIFIGHIENRT 4, rx.search(string, 0, 50) ZMT rx.search(string[:50], 0).

>>> pattern = re.compile ("d")

>>> pattern.search ("dog") # Match at index 0

<re.Match object; span=(0, 1), match='d'>

>>> pattern.search("dog", 1) # No match; search doesn't include the "d"

Pattern.match (sz‘ring[ pos[ endpos]])
U2 string 1Y) Fr4é 4 E REAS FR XA IE ML AL BANILEE, il [l — ARG I B at 2. ARA
PLfE, mlik[e] None ; HEEESFRKEZILHZAFL.

AE S pos Fl endpos Hsearch () £ M.

>>> pattern = re.compile("o")
>>> pattern.match ("dog") # No match as "o" is not at the start of "dog".
>>> pattern.match ("dog", 1) # Match as "o" is the 2nd character of "dog".

<re.Match object; span=(1, 2), match='o'>

ARARAR SE SLVCHRAE string IR, [fif search () KB (B BFsearch() vs. match()) .

Pattern.fullmatch (string[, pos[, endpos] ] )
UNSREEEA string PERCIX A IEMZEAF, il [l — M AHI Y B rd 2 o LR None 5 JERLIRE
KDL AR -

RESHY pos Fl endpos Y search () £ A .

>>> pattern = re.compile("o[gh]")

>>> pattern.fullmatch ("dog") # No match as "o" is not at the start of "dog
>>> pattern.fullmatch("ogre") # No match as not the full string matches.
>>> pattern.fullmatch ("doggie", 1, 3) # Matches within given limits.
<re.Match object; span=(1, 3), match='og'>

3.4 BUBTIA.

Pattern.split (string, maxsplit=0)
G Tsplit () WEL T wEERIFER.
Pattern.findall (string[, pos[, endpos] ] )

FMIERi findall () , AT oFEERE, (H R AT .S 5L pos I endpos , FRTIBRILH,
W search (),

Pattern.finditer (string[, pos[, endpos] ] )
FMLIREL finiter () , A TomiFEtEal, EAT AR AT E S 4L pos Fl endpos , PRI R,
W search ().

Pattern.sub (repl, string, count=0)

ST sub () WAL, BT AR

Pattern.subn (repl, string, count=0)

T subn () BB BN T g IR,
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Pattern.flags

IE N PCEEARIE o X A2 W] AME L compile () IS AT (2-) WEARIE, BPEARIC LI UNICODE

LIS

Pattern.groups

RA SRR -
Pattern.groupindex

Bl (2P<id>) E XA S HAMBTFHENTFH. WA 54, BT an.
Pattern.pattern

i A R JE AR T AT H

3.7 WHESE: Psfiicopy . copy () Mlcopy . deepcopy () BRERISCRF . S o A IENMIZA AR oA 2
JEFPERY .

6.2.4 MLECRIER

VEECAT SR B — MR True. WEREAVCE)Ematch () Msearch () ik None FfPAYRTAT PAfA]
A £ iR R B2 TS DU AL

match = re.search(pattern, string)
if match:
process (match)

VERECXT G SCRFAT Jy v A 4tk -
Match.expand (template)

Xt template HEAT SURMALER SCE I Hak ), 5itBsub () Jrikmh—E. e SCANTR) \n YA A Y
TAE, BE5IH (L) Mg A E (\g<1>, \g<name>) HHAMIV AL A AZ

3.5 MUEE A ANVLHC AL &R I 25 24

Match.group([g@upL.“])
R AEE SRR T WERAE SR R DT, WRAE SIS, 4R
A — Il (BASERIE A0, WRASEG 41 EAR 0 CBEATTRCELR M) . Wk
— NN SEAE N 0, FHBLAIR [ {ER e BN DL A7 5 AR E R — B [1.991, S5R0EH
WS AR AR — SR IR, s KT AR E WA, — P IndexError il
BHRAE raise. AR—DAHAEEREN—ARD, FRITREZ R, BRI R/ — L.

>>> m = re.match (r" (\w+) (\w+)", "Isaac Newton, physicist™")
>>> m.group (0) # The entire match

'Isaac Newton'

>>> m.group (1) # The first parenthesized subgroup.
'Isaac’

>>> m.group (2) # The second parenthesized subgroup.
'Newton'

>>> m.group (1, 2) # Multiple arguments give us a tuple.
("Isaac', 'Newton')

WMRENFAXMH T (2P<name>-+) i, groupN SETRB W e A A A4 T WR—
FRRSBAEFE AP R E SCHHAEY, — A IndexError §f raise,

— AR 2R B

>>> m = re.match (r" (?P<first_name>\w+) (?P<last_name>\w+)", "Malcolm Reynolds")
>>> m.group ('first_name')

'Malcolm'

>>> m.group ('last_name")

'Reynolds'

iy A A R A R G ET
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>>> m.group (1)
'Malcolm'
>>> m.group (2)
'Reynolds’

R —AAPCE SN 2K, it R [l fe e — PR

>>> m = re.match(r" (..)+", "alb2c3") # Matches 3 times.
>>> m.group (1) # Returns only the last match.
|C3l

Match.__getitem__ (g)
XAEMT m.group (g) « XAVFE RG] H—ILR

>>> m = re.match(r" (\w+) (\w+)", "Isaac Newton, physicist")
>>> m[0] # The entire match

'Isaac Newton'

>>> m[1l] # The first parenthesized subgroup.

'Isaac’

>>> m[2] # The second parenthesized subgroup.
'Newton'

3.6 BUBTINA.

Match.groups (default=None)
R4t , WEARE WA, TR 1 BHEEZ A E . default ZHHTAS
HUTHEAIE L, ERIAH None,

fBiln

>>> m = re.match (r" (\d+)\. (\d+)", "24.1632")
>>> m.groups ()

('24', '1632")

WERFA NI, 2RI HMSS SRILE Y b X EHAEIA SR M —4> None
, BRAEE T default Z4Y.

>>> m = re.match (r" (\d+)\.? (\d+)?2", "24™")

>>> m.groups () # Second group defaults to None.

('24', None)

>>> m.groups('0") # Now, the second group defaults to '0'.
('24V, YOV)

Match.groupdict (default=None)
R —AF, S TIAR 8 T4 key fi@d4 . default ZHN T ASHILEA A BUA
& None., filtN

>>> m = re.match(r" (?P<first_name>\w+) (?P<last_name>\w+)", "Malcolm Reynolds")
>>> m.groupdict ()
{'first_name': 'Malcolm', 'last_name': 'Reynolds'}

Match.start ([group])

Match.end ( [group] )
&[] group VLECEN ) ER I UEFISE AR T . group BRINH O (FERUZEEANTECH THE) o 2R group
FEAE, AEORPZAEDCHE, RARIE] -1 o XFF—PICEA SR m, M—DRSEEEH e, He (FENT
m.group (g)) F=AE R VLHD &

’m.string[m.start(g):m.end(g)}

W& m.start (group) LT m.end (group) , WIR group PCll— oS FAFERIYTE . HLan, 78
m = re.search('b(c?)', 'cba') ZJ5, m.start (0) H I,m.end(0) N 2, m.start (1)
Mim.end (1) HE 2, m.start (2) raise —{~IndexError ffl4h.
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XA T2 M email Hodik RS54 remove_this

>>> email = "tony@tiremove_thisger.net"
>>> m = re.search("remove_this", email)
>>> email[:m.start ()] + email[m.end() :]

'tony@tiger.net'

Match.span([g@np])
ST —ANVEHE m, R —AJC4H (m.start (group), m.end(group)) . YEEUE group 1%
BTEXAVERL S, SRIE (-1, -1) o group BRINHK O, whi2BeATTHL.

Match.pos
pos WH, &feishsearch () Bmatch () W a BN 7 o XA IE NG| AE7E 7475 8
KR RT .

Match.endpos
endpos [N, &1Lkt search () Bmatch () J7¥E a BN % o XA IE W5 845 IR 45 H
BER IR RG | .

Match.lastindex
TR G — D VLE B R GME , 503 None WUERBA VLR ARG . LA, XFTF4FH rab ',
Fik (a)b, ((a) (b)), F ((ab)) F13F] lastindex == 1, i (a) (b) 215F] lastindex

Match.lastgroup
Ra— N ICRR a4 A4 T, B None WIEREA 4 PLICHIE .

Match.re

A [l A KA SEBIY E  2E %, XA IR WX R mat ch () Bisearch () Jrikim A M.

Match.string
ik Blmatch () Bsearch () WF4FH.

3.7 JRESE: TSN T X copy . copy () Mlcopy . deepcopy () IR, VEECXSRBEVER IR FHER .
6.2.5 1FNFTRiE HBIF

BEWF

TEXANBIT B, FRATIEEH AR 4l Bh pR 25T T f-Hb i DEFRE X 42

def displaymatch (match):
if match is None:
return None
return '<Match: , groups=¢r>" % (match.group(), match.groups())

BBARES — N RET, — DR TR FA R, BN FAEROR— KR, "a” 52 A, K"K,
”q” Q, ”j” J, ”t” y‘j 10’ ”277 §IJ”9” %%/j—:\‘ 2 §|J 9D

HERMENTIFRRGAR, FATTAEIEPAT 2 9R

>>> valid = re.compile(r""[a2-9tjgk] s

>>> displaymatch (valid.match ("aktbg")) # Valid.
"<Match: 'aktbqg', groups=()>"

>>> displaymatch (valid.match ("aktbe")) # Invalid.
>>> displaymatch (valid.match("akt")) # Invalid.
>>> displaymatch(valid.match ("727ak")) # Valid.

"<Match: '727ak', groups=()>"

R —F, "727ak" , WET XY, S PEKERRE R . O IENRGAXITRE, Wiz
EVEEINIE IR
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>>> palr = re.compile (r".*(.).*\1")
>>> displaymatch (pair.match ("717ak"))
"<Match: '717', groups=('7"',)>"

>>> displaymatch (pair.match ("718ak"))
>>> displaymatch (pair.match ("354aa"))

# Pair of 7s.

# No pairs.
# Pair of aces.

"<Match: '354aa', groups=('a',)>"

TR Tl AT AR, TF AT DA B T 7 SR PERCR S i g roup () J5ik:

>>> palr = re.compile(r".*(.).*\1")

>>> pair.match("717ak") .group (1)

|7|

# Error because re.match() returns None, which doesn't have a group() method:

>>> pair.match("718ak") .group (1)
Traceback (most recent call last):
File "<pyshell#23>", line 1, in <module>
re.match(r".*(.).*\1", "718ak") .group (1)

AttributeError: 'NoneType' object has no attribute 'group'
>>> pair.match("354aa") .group (1)

] a ]

&4 scanf()

Python H {54 — 2R ¢ %L scant () WA, IENWZEARGE R scant () M FRFHREEE K
2 HATRE 2G4 E . PP EASRAL T scant () A aUARFRE 5 3RS0 R i«

scanf () XA | ENFREKX

%c .

%5¢C {5}

%d [-+]12\d+

%e, 3E, £, %g [—+12(\d+ (\.\d*)?2|\.\d+) ([eE] [-+]2\d+) ?
$i [—+]1?2(0[xX] [\dA-Fa-f]+|0[0-7]*|\d+)

%0 [-+]12[0-7]+

$s \S+

$u \d+

%%, $X [-+]1?2(0[xX])?[\dA-Fa—-f]+

M2 AE P SR U AT

’/usr/sbin/sendmail - 0 errors, 4 warnings

RO PAEH scanf () #aUfk

%s — %d errors, %d warnings ‘
AN IE R A -
’(\S+) - (\d+) errors, (\d+) warnings ‘

search() vs. match()

Python $2{It T WA RFIHE: HFre.macch () MEFFRIL, Bi# re. search () EFIFEN
A (BRIA Perl AR ) .

4an
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>>> re.match("c", "abcdef™) # No match
>>> re.search("c", "abcdef") # Match
<re.Match object; span=(2, 3), match='c'>

fEsearch () W, WA "~ AR TT AR R BRI DT BCE] 7450 5 1 o

>>> re.match("c", "abcdef") # No match
>>> re.search(""c", "abcdef") # No match
>>> re.search(""a", "abcdef™) # Match

<re.Match object; span=(0, 1), match='a'>

HMMULTILINE 24 s imat ch () RILELEAFR IS, B search () FMPA '~ FFURITIE
U% KA VCECEEAT IO IT 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'>

BI— T HREE

split () PP S RAL IR BT XA X T SO R 21 2 ik i HL73 2 A8 B 2t
gitly, RARA AR, AR uERe .

T, XHEREA. BlERE I, XRERNEN =ET ST IE

>>> text = """Ross McFluff: 834.345.1254 155 Elm Street

Ronald Heathmore: 892.345.3428 436 Finley Avenue
Frank Burger: 925.541.7625 662 South Dogwood Way

Heather Albrecht: 548.326.4584 919 Park Place"""

FHM—ABEZ AT I BUERNIRE PR — 813, AR ia — % H:

>>> entries = re.split ("\n+", text)

>>> entries

['Ross McFluff: 834.345.1254 155 Elm Street',
'Ronald Heathmore: 892.345.3428 436 Finley Avenue',
'Frank Burger: 925.541.7625 662 South Dogwood Way',
'Heather Albrecht: 548.326.4584 919 Park Place']

R, FENFHPEA—NRAT. WK, BIESHEMIE ARSI R FT hsplit () AT
maxsplit B85, NyHhk s e & A BRI o B 2 A A

>>> [re.split(":? ", entry, 3) for entry in entries]
[['"Ross', 'McFluff', '834.345.1254', '155 Elm Street'],
['"Ronald', 'Heathmore', '892.345.3428', '436 Finley Avenue'],
['"Frank', 'Burger', '925.541.7625', '662 South Dogwood Way'],
['Heather', 'Albrecht', '548.326.4584"', '919 Park Place']]

02 FEAICRE ST B, BILEAHBIAESERIIH . QIR maxsplit WEHN 4, FLATEAT A
IR 3 )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']]
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NFEE

sub () BHFREE A I IRE U — S0 XA TUER] T sub () REEPISCY, sEFELCEE
NFRFRILLE, BT E MR T

>>> def repl(m):

inner_word = list (m.group(2))
random.shuffle (inner_word)
C.. return m.group (1) + "".join (inner_word) + m.group (3)
>>> text = "Professor Abdolmalek, please report your absences promptly."

>>> re.sub (r" (\w) (\w+) (\w)", repl, text)
'Poefsrosr Aealmlobdk, pslaee reorpt your abnseces plmrptoy.'
>>> re.sub(r" (\w) (\w+) (\w) ", repl, text)
'Pofsroser Aodlambelk, plasee reoprt yuor asnebces potlmrpy.'

HEIFTEENA

findall () PLFERER AR BB, AUEBsearch () WRIE LR HA, WER—EE AR
PR ETA R, TR R AR A £indall ()

>>> text = "He was carefully disguised but captured quickly by police."
>>> re.findall (r"\w+ly", text)
['carefully', 'quickly']

HEIFR R E

R T E IR EZE R, finditer () ATPUEEIEM , BT IRacxd 2 AR BHE, A2 74
o RS BT, AR A BRI T B E R AL, W LAME I NI M finditer ()

>>> text = "He was carefully disguised but captured quickly by police."
>>> for m in re.finditer (r"\w+ly", text):
print ('202d-202d: %s' % (m.start (), m.end(), m.group(0)))

07-16: carefully
40-47: quickly

RIEFFHCE

JFIRFAFHICIA (e text ") REFIEMIZEAS RS . B0, SRR A SRAT (1 \ 1) #RATHTZE—1
PRI . e, "N T el 54— B0

>>> re.match (r"\W(.)\1\w", " ££f ")

<re.Match object; span=(0, 4), match=' ff '>
>>> re.match ("\\wW(.)\\1\\w", " ££ ")
<re.Match object; span=(0, 4), match=' ff '>

UTFEVCRL M FAPRPHL, CUAHEIE MR L. AEFIATAFRICE, B e\ 7. 0L
AU NN R e B

>>> re.match (r"\\", r"\\")

<re.Match object; span=(0, 1), match='\\'>
>>> re.match ("\\\\", r"\\")

<re.Match object; span=(0, 1), match="\\"'>

B—MAEses
A VARG AT AT AT, IR R, R E A BRI
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XFHR R IENFERRIEEN . XA B X LR AN —AFIEN, H AR PCHE R SE
BUNE)

import collections
import re

Token = collections.namedtuple('Token', ['type', 'value', 'line', 'column'])

def tokenize (code) :
keywords = {'IF', 'THEN', 'ENDIF', 'FOR', 'NEXT', 'GOSUB', 'RETURN'}

token_specification = [
('"NUMBER', r'\d+(\.\d*)?2"), # Integer or decimal number
('ASSIGN', r':="), # Assignment operator
("END', r';"), # Statement terminator
('ID"', r'[A-Za-z]+"), # Identifiers
('op', ' [+\=*/1") # Arithmetic operators
('"NEWLINE', r'\n'"), # Line endings
('SKIP', r'[ \t]+"), # Skip over spaces and tabs
('MISMATCH', r'."), # Any other character

]

tok_regex = '"|'.joln (' (?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)

AR AR AL DA i

Token (type="IF', value='IF', line=2, column=4)

Token (type="'ID', value='quantity', line=2, column=7)
Token (type="'THEN', value='THEN', line=2, column=16)
Token (type="'ID', value='total', line=3, column=38)
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='OP', value='*', line=3, column=31)

(continues on next page)
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(R L —5)

Token
Token
Token
Token
Token
Token
Token
Token
Token
Token

type="ID', value='quantity', line=3, column=33)
type="'END', value=';', line=3, column=41)
type="'ID', value='tax', line=4, column=38)
type="ASSIGN', wvalue=':=', line=4, column=12)
type="'ID', value='price', line=4, column=15)
type="'0OP"', value='*"', line=4, column=21)
type="NUMBER', wvalue=0.05, line=4, column=23)
type="END', value=';"', line=4, column=27)
type="ENDIF', value='ENDIF', line=5, column=4)
type="END', value=';', line=5, column=9)

6.3 difflib — I HEZFMHEIT R

PEARAS: Lib/difflib.py

BERBLHAR L] T LB SRR AR K. B, AT DA T BB SCt:, FF l AP AR A5 Rk s A 15
£ HTML #1_E R SCA RGN 2 5 i A K H SRR L, 55 0L £1 1ecmp Bk,

class difflib.SequenceMatcher

R —NRIERLE, AT BRI, HEFHTCR Nhashable W5 . HEAFILE
T Ratcliff FI Obershelp = 1980 A AIMI K I VA “MEAXBEBANTHL” 15K P4 S
HHE A28, HEER RIS SR JURA R RIS ILE /7515 Bl “balk” Jos
SRR AR BB M, PN AT ss Ay, (JEBRIIRICER 2 X Rateliff 1 Obershelp 55
TR R ) IRE FIREAY R R U Y 1 TV RC P AU R 24 P80 e B IS REF™ A2 fe/ N
BFS, ERSEREEAEANIE R “IEH” BIILRAC.

FEI: BE AR Ratcliff-Obershelp 5334 76 5 YR 1% &0 T Jy 57 75 Ik [ 10 75 — B0 00 R S ~F J7 I 1]
SequenceMat cher {EH NG UL T Jy~FJ7 i 8] 46— A% 20 K 147 M 52 3 )y 51 o oAy 2 0 Al Tl
JCRIE— RIS LR AL O WA e i 1] .

A B & Rl 35 sequenceMat cher LR AT B 2R e 7 2 B B3k . 3%
s & AT G TR PR IE A B . ISR (FE5E — T2 ) B o
BN KB 1% FF HIFFIHKEE 204 200 T, ZISbricoh 017 FFgh 17 21 DERE i 57
Weo XA KR LB ERIE#E SequenceMat cher B autojunk 4N False KK
]

3.2 BTN autojunk &2 .

class difflib.Differ

XAV 2 HBE el SCARAT Ay 9, 7 A ml N B ) 22 S i B 75 L. Diiffer 45—
M sequenceMat cher RGEMATFFHNM LR AR, (HIEVCAL) 7N IF ARSI LR

Differ ¥R MR —FTH ARCFHRRASF] 3k :

WFEHKE | BX
- TS B

'+ TS 2 il
t FTAEPIF 21 A ]
I IAFE T HE—HATFS

PR AT SR T 2R AT | AT ASNITAAFAE TAE— B A PO ZE 5 . Q2R 7 910 60 35 i SR A Ui
LTI E SO NIEREIERR .

class difflib.HtmlDiff

XA T 01 HTML A% (B &3R80 52 8 HTML SCHF) AT HEMLEAT /m SCAR LR, AT
B SATAMNY S ECR 2 s o RS AT ABE T 58 4 sl bR SO A

A KA H e

6.3. difflib— {1 HERMETE 113


https://github.com/python/cpython/tree/3.8/Lib/difflib.py

The Python Library Reference, £[F] 3.8.1rc1

__init__ (tabsize=8, wrapcolumn=None, linejunk=None, charjunk=IS_CHARACTER_JUNK)
Wb HEm1 D1 £ 1 [HSEHR

tabsize j&—/NAIBEXART- S, F5EHIROMMEE, BRAEN 8.

wrapcolumn j2&— ANV BE TS, FET SR BIFTWIF B T80 &, ERIAMESN None
FRA BT

linejunk F charjunk ¥J & W% XA TS, StEAndiff () WiatmiDi £ FRABIFHER R
B HTML 225%), i5Zflndi £ () SRS T fESEERIAE S H .

FHR AT T
make_file (fromlines, tolines, fromdesc=", todesc=", context=False, numlines=5, *, charset="utf-8’)

Le#s fromlines Fl tolines (F-AF R 3) Ik Bl —AFAFEE . Fmn— 583 HIML S0, Hf g
ERATZER TN, AT SN E B2 H R

fromdesc il todesc ¥ ;2 P ¥ K FBH, 52 IR B bR U EFERF S (BRI A A
FIFER) .

context Fl numlines ;2 W K BEF SR BN BRI T CZERIURF context B4 True, #
NERINE False NE/RTTEAY . numlines BRINN 5. 24 context >Ny True W} numlines &4 1]
il 5828 th IR 252 3B ) B R SCATE. 24 context i False W numlines R4 i 76 i ] "next”
FEREI 28 Y R 22 7 Z BT R AT (B B2 330 next” BEEHRE N — N B
2SR HCAE N Y2 T, AT ET S R 30 .

ffilE]:  fromdesc Fl todesc S22 4 AL S HTML Jeffish, 4SO AT 5 R PRI B A IR 1Y 3%
YA PTG S

3.5 WUESE: BN T charser X750, HTML SORIIRATAEM, * 15088591 B
'utf-8"',

make_table (fromlines, tolines, fromdesc=", todesc=", context=False, numlines=5)
FeAL fromlines Fl tolines (FAFERHZR) FFR [l —NFAFE, FoRm—ME &84T 7588 HTML
kg, AT ST SRR R .
WHERNSE Smake_file () JrkmifEE .
Tools/scripts/diff.py @ik MERM A T, HAPES— MR EEH R,
difflib.context_diff (a, b, fromfile=", tofile=", fromfiledate="", tofiledate=", n=3, lineterm="\n’)
FOE a Fl b (FAFERANE) s kI BRI G R (— A E T generator).
g B S R — R R B AT UL R SUTMEETER . iR h 2 w2 G
PIRE. BN SUITERH e, BRI =T
BIANTEOL T, Z5REETT (PA x** or —— FoR) 2l REHATRRAIE . XA i 4b &
Mio.IOBase.readlines () BN AKEBR]EH T io. I0Base.writelines () WZERE
B AR AR A R R A T4
XA REIATRIEA N lineterm Z485R " ", X kR NSRS — AN A TAY -
R e A SR T N C S SO AL AMS B TE] AR Sk o X BE A BT A0 B4 R R DARE
Fre fromfile, tofile, fromfiledate Fl tofiledate He 45 7& . BT R 5 DA 1SO 8601 kKR . WA
T, XBEERFER IR A

>>> g1 = ['bacon\n', 'eggs\n', 'ham\n', 'guido\n']

>>> s2 = ['python\n', 'eggy\n', 'hamster\n', 'guido\n']

>>> sys.stdout.writelines (context_diff(sl, s2, fromfile='before.py', tofile=
—'after.py'))

*** before.py

-—— after.py

kkhkhkkhkhkkkhkkkkhkkkk

* Kk K 1,4 * Kk kK

! bacon

(continues on next page)
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! eggs

! ham
guido

-— 1,4 ———

! python

! eggy

! hamster
guido

WS [ difflib o9 5473 0 FRBCEEA R B
difflib.get_close_matches (word, possibilities, n=3, cutoff=0.6)

R f g AT PRECA R SN R . word Sh—A~48E H BRI ATE IR RS GEE S A5 )

possibilities j—~ i i T-VLRL word (755N GER AFARFH13R) .

FIESH n (BN 3) $5 58 2 R 0] Z2 /DA PLEE; n 0K T 0.
T ESHL cutoff (BRINA 0. 6) 22—~ [0, 1 LR NIIFE RAL. 5 word HAE R > RIBENA(ER ok
DE B3 2285 o

e (NEE n AY) BIRAEICRCR AZI B R ], AR e, AR AR HE AR A
T -

>>> get_close_matches ('appel', ['ape', 'apple', 'peach', 'puppy'])
['apple', 'ape'l

>>> 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)
OB a il b (FRFRINFR); BRI Frer BXIGEFE (—A= BB AT generator) ..
AT 5 lingiunk I charjunk #95HHUEHEC (304 None):
linejunk: BLPREIE 52 AN FAFER S, R H B F A7 LR [0 A, B NEREURE. BRIAH
None, BUAMNAH —MEHZHARETS_LINE_JUNK (), B JEsa v WWEMFINT, BRIEZ
TEMTZ2Z— NS4 (' #) - (HRE T EM SequenceMat cher KB AT WFLEAT i B2 40
ZR EPAE M, X 2 He A B R B RO B
charjunk: WRREHEZ —AF4AF (KEEN 1 IFAFER), QR B FAF R o] B, 75 3R [
Ho BRANFHZR A REL TS CHARACTER_JUNK () , ‘Bl IEH A ATFAT (SHATEHI#RAT: |
WEITIF AR ER)

Tools/scripts/ndiff.py XMy 24T HI b -

>>> diff = ndiff ('one\ntwo\nthree\n'.splitlines (keepends=True),
R 'ore\ntree\nemu\n'.splitlines (keepends=True))
>>> print (''.join(diff), end="")

- one

A

ore

A

VIS Y]

- two
three

?
+ tree
+

emu

difflib.restore (sequence, which)

AR [ A4 o A R AR — A
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Hi—Ahpiffer. compare () Bndiff () PAER) FF), SRECGER E SO 18K 2 (which TEZ) 1)
1, KERATRIS

AR

>>> diff = ndiff ('one\ntwo\nthree\n'.splitlines (keepends=True),
C 'ore\ntree\nemu\n'.splitlines (keepends=True))
>>> diff = list(diff) # materialize the generated delta into a list
>>> print (''.join (restore(diff, 1)), end="")

one

two

three

>>> print (''.join(restore(diff, 2)), end="")

ore

tree

emu

difflib.unified_diff (a, b, fromfile=", tofile=", fromfiledate="", tofiledate=", n=3, lineterm="\n")
H a F1 b (FAFHRAFR); RIS — 22 g s UG 15 B (— D A B AT generator) .
FTPAGE — 2 S — P L BORA EEUWAT I LA BN SUTR SRR TR . o s S IR R AR
(MR T Z R Z JG3CARBY) o R ST n e, BRI =47
BT, ZHEHAT (A ———, +++ 3 e FIR) Rl R BHATAR BN . X iraL 2
Mio.IOBase.readlines () B2 A EBREN T io. I0Base.writelines () HER(E
B, PR AR A R A TAT .
X TBA KRBT A, WFF lineterm SRR ", A N ARG — A A T4
S AR GEE A AN IE SRS RS SO TR A5 Sk o 33K 2645 LR 40 5 43 mT DA =7
7 fromfile, tofile, fromfiledate Fl tofiledate K48 7€ » 16 U HF A 75 A ISO 8601 #%xURR . MW A S
JE, XA EA A

>>> sl

['bacon\n', 'eggs\n', 'ham\n', 'guido\n']
>>> s2 = ['python\n', 'eggy\n', 'hamster\n', 'guido\n']
>>> sys.stdout.writelines (unified_diff(sl, s2, fromfile='before.py', tofile=
—'after.py'))
-—— before.py
+++ after.py
@@ -1,4 +1,4 Q@
—-bacon
-eggs
—ham
+python
teggy
+hamster
guido

TSR difflib o 4 A AT RBOETEAR R 7]

difflib.diff_bytes (dfunc, a, b, fromfile=b", tofile=b", fromfiledate=b", tofiledate=b", n=3,
lineterm=b’\n’)

R dfunc W8 a 71 b (FATHRX R 724 A dfunc BRIk F R 27475 % (B FTr
). dfunc YR n] VXS, B Nunified diff () B{context_diff ().

POV L8 G 65 R B A — B B . [ n Z ANRY BT i A B0 0N 7T R S AR AT ER
YER 5 Xk TR BT A A (B n 250 30 2458, A dfunc(a, b, fromfile,
tofile, fromfiledate, tofiledate, n, lineterm) . dfunc %y H <90 RN FE A =7
g, RIS R G SRR A S a T b AH R AR A —B i .

3.5 BUBTINA.

difflib.IS_LINE_JUNK (line)
X T A 2 A TIR ] True. W line AT B EEAAS "4 v W line A752 AT 28 Y, 15 Dl 2
AN . MR BIVER IH A nd ££ () W linejunk TEZ 1 BRI
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difflib.IS_CHARACTER_JUNK (ch)
KT A 2R B FAFR ] True. F4F ch MR A ZSAE AT il A7 ch w2 /T Zm& 0, 5 st AT
ZWEI) . WCERBOE I VEndi £ () charjunk T2 ) BRANE.

hs%:

BEADCHEL: KA Ji7% John W. Rateliff I D. E. Metzener X T— R AR IS . 30T 1988 4F 7 H
% Z%T Dr. Dobb’s Journal,

6.3.1 SequenceMatcher X5

SequenceMat cher KB XFEIF TSRS :

class difflib.SequenceMatcher (isjunk=None, a=", b=", autojunk="True)
A SHL isjunk WA/ None GERIME) BUREEZ—NFAICE 24 HACY H W 280 “Bi)k” JT
FH R B RS ER L. 2 A None VB isjunk F(ESA Y T4 A lanbda x: False; g
U ZIATATE . B, & A

lambda x: x in " \t"

WERARAFERFFINRE 2T AT IO, FF HANA B2 X A3 25 A A7 BORE 1) 22455
RS a Fl b HELRWT Y] BIEBOA NS4S . PIASF IR T Z AR AR hashable .
A[IESEL autojunk 7] F T 5 B Bk s k=05 .
3.2 BETN A autojunk T2 .
SequenceMatcher X4 42252 = NSRBI bjunk 2 b 24 isjunk K True WICERLSES; bpopular 245
AT (R ARBEEE ) WA MR ARSI OCR A G b2j 20 b MR ICR B H
— AT BRI T S, FAT AR RPERTE b set_seqs () Hset_sea? () BE
IR
3.2 UHT A bjunk K bpopular J@VE .
SequenceMatcher WHREFVNT HE:
set_seqgs (a, b)

WEZILBAT .

SequenceMatcher TWWHEIFELFA KE _AFIHENGE R, XFEURRAZDR— P55 24
JFANEAT IS, R set_seq2 () — ML % 720 9 B0 A At 3 0 45—
WKset_seql (),

set_seql (a)
e e O P S o771 I 5 g 5 2| W N g 8

set_seq2 (b)
WE B RS AT BEHERSE —DP IR L.

find_longest_match (alo, ahi, blo, bhi)
#ih alalo:ahi] Mlblblo:bhi] HH TR,

MR isjunk HE B WEEL N None , find_longest_match () $fiREl (1, 3, k) fiffali:i+k]
T b[j:5+k], Hfralo <= i <= i+k <= ahiJHblo <= j <= j+k <= bhi, X}
TR RN (11, 37, k"), WL == 1,3 <= 3" WL, WPHnsaE
>= k', 1 <= 1i'. WAENEUL, XTTUrA R UCECE, SR a S s B —A, X
T a 4 RS IR I S VLR, R WA b 24 h i se B —1.

>>> s = SequenceMatcher (None, " abcd", "abcd abcd")
>>> s.find_longest_match (0, 5, 0, 9)
Match (a=0, b=4, size=5)
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WERAROET igjunk, K% A MU E 55— BRI PERCHE, (EERSNRIIA Feifrse py il B3R o0
RIURRE . SRIERFEIE (10) PURCH A BT RS AT REHLY % b o SRS SRRZERI AR 2
PUPChIR LR, BRARFIRRA SR O IR 454 RS PEREAR SR .

KIS aiH RG], (R SRR . XK IE ' abed' HIESSE —AFIIARE
B ' abcd' AHPCHEDR. 11 HAJPAVLES 'abed', FHHEVCESE —ANRH B AN ' abed! :

>>> 5 = SequenceMatcher (lambda x: x==" ", " abcd", "abcd abcd")
>>> s.find_longest_match(0, 5, 0, 9)
Match (a=1, b=0, size=4)

WA ARFBI VLR, R (alo, blo, 0).
W ¥R [B]—Anamed tuple Match (a, b, size).
get_matching_blocks ()
IR [ AR IR E S VTR 1R AN ) = Oc A R A =Jc B (4, 3, n), HE XK
ali:i+n] == b[j:j+n]l. ‘i%iﬁ:?ﬁ?”i%ﬂjﬁﬂﬁﬁiﬁlﬁﬂo
Feﬁ*:fcéﬂﬂﬁ.ﬁu, ,Efﬁﬁ len(a), len(b), 0). E&M—n == 0K =Jcd.

R (i, 3, n)y M, 3T, 0 mTﬁJ%%EP?FH@BE"J:ﬁ:?E HF%TZE@J%%EPE/JFFg
A=oedl, Wi+n < i‘ B g+ < 30 HRIEDE, MIARR) =oAL R AR AR AN SRR A S B

>>> s = SequenceMatcher (None, "abxcd", "abcd")
>>> s.get_matching_blocks ()
[Match (a=0, b=0, size=2), Match(a=3, b=2, size=2), Match(a=5, b=4, size=0)]

get_opcodes ()
AR A IR o 285 b1 S TCALANE, BATTANERN (tag, 11, 12, 31, 32). f&
F—ATC 11 == 31 == 0, MAEHARMICAEY il FTH—Nocdny 2, JFH jI wET
HI—MICd j2.

tag (ENFAFHY, HA& SO :

= BX
"replace' | a[il:i2] Wl b[j1:32] &k,
'delete' | alil 21 AR . IEVERAEMIEO S 31 == j2.
"insert' | b[j1:32] WiEAFalil:i1]. WHEEAENELT 11 == i2.
'equal'’ alil:i2] == b[j1:32] (DT IFHIHHED.
i 4n:
>>> a = "gabxcd"
>>> b = "abycdf"
>>> s = SequenceMatcher (None, a, b)
>>> for tag, i1, i2, j1, j2 in s.get_opcodes|():
print (' al : 1 ——> bl : ] -——> '".format (
S tag, 11, i2, 31, 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> Ty
equal ald:60] ——> b[3:5] 'ed' ——> 'cd!
insert a[6:6] ——> b[5:6] Yo ——> T f!

get_grouped_opcodes (n=3)
RN n 17 2R X9 Al generator

Mget_opcodes () FrRIEIMATTG, BT A7 B/ N SE W R 1 B BT S 5 ] g
DX 3k

XA get_opcodes () MHIFEIIHE R [B]

ratio ()

(] —AIETEE [0, 1] H)3F s B N e SUAR I R B
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Hep T 2P PR i) S 8cE, MOZILICRYECE, B 2.05M/ T. 3HER RIS FA1 5¢
EHIFENNZEN 1.0, WERWHEEEAFNA 0. 0.

W get_matching blocks () Bget_opcodes () MABEE NI ¥EBHEEFR K, 1E
AL P AR AT RERS B E R quick_ratio () Breal quick_ratio() RIREL—A L5,

fiE: W ratio () WHMARATRERBULT SEOIIT . Fa:

>>> SequenceMatcher (None, 'tide', 'diet').ratio()
0.25
>>> SequenceMatcher (None, 'diet', 'tide').ratio()
0.5

quick_ ratio()
HARPPREEHIR (0] — A~ ratio () B ESA.

real_quick_ratio()

e R HR B —A~ratio () ) A,
X = AN [A] PUEE 43 A BB HL R YA TTRE B TS R R A T 45 AR — AR g5 R, H2

quick_ratio () fl real_quick_ratio() MESZE/D5 ratio () —FEK:
>>> s = SequenceMatcher (None, "abcd", "bcde")

>>> s.ratio()

0.75

>>> s.quick_ratio()

0.75

>>> s.real_qguick_ratio()

1.0

6.3.2 SequenceMatcher Bl

PATR R BILLB IS4 A, R A o Bl

>>> s = SequenceMatcher (lambda x: x == " ",
"private Thread currentThread;",
"private volatile Thread currentThread;")

ratio () a&[El—A~ [0, 1] JEIE A RHEEEA N PIASF FUARMIE R . RIS, ratio () (T 0.6 #E
HWREPA P82 VTR -

>>> print (round(s.ratio(), 3))
0.866

AR AP F AP (2 B4R, ) get _matching blocks () #LARTIH:

>>> for block in s.get_matching_blocks():
.. print ("al ] and b ] match for elements" % block)
al0] and b[0] match for 8 elements
al[8] and b[17] match for 21 elements
al29] and b[38] match for 0 elements

& get_matching_blocks () IRFEIHE—ICH B2 AT HVH (len(a), len(b), 0),
Xt RTTHARREICE (CEMITESE) h 0 M .

AR AR AR BEHGE AR 5 — AP AL ISR A4, WTRARE get_opcodes ():

>>> for opcode in s.get_opcodes() :
print (" al[sd:3d] blsd:%d]" % opcode)

(continues on next page)
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equal af[0:8] b[0:8]
insert a[8:8] b[8:17]
equal al8:29] b[17:38]

W%
o Wi P get_close_matches () REUER T W J T SequenceMat cher F4zfa B LTS
R ATH HIMIRE.
* ffifl sequenceMat cher MIE/INBIN I i 2 A7 i 7 22 .

6.3.3 Differ Y%

R DI f fer JTAEBMEIARIER BohER. Mk, shESFEARERERR, FAEfIXR
AT RERYHBTT, A EE RS A AHEE 100 TR PLHEC. R[] 25 r BRI A R LEVE LR B T — LR Jey il i
Wi, XA SR A R ZE R .
Differ JEHATXFERYH R :
class difflib.Differ (linejunk=None, charjunk=None)
AR TIES linejunk F charjunk 325453 3§ PR (B None):
linejunk: $&52 AN FARFERAE N SH R B, AR H B F AR R I EAE . BRIMEA None, 3
R A AT T SN BIRAT -
charjunk: 2 BASTHF (KN 1 TR AEASEN AL, AREC B0 AR M B . 2R
IMEA None, EMREBA AT FAF WA BEIR T4 -

T 7 3 3k U R BT P A R 25 S VEEC R B, O HOAN 2 S EUT A 22 AT A AT 0 20 . 1 R
#2find_longest_match () J¥EH isjunk TES IR T N

Differ WRBEMHHE —A MO EREN (EBHE) 1

compare (a, b)

F P AT AL P81, A (— Al T s A1)

BEASF AL AL — A DA AT A5 25 R BAT F AR HR o SXRE I 90 AT DAGE S SRR 4
Wreadlines () J¥ERIRI. B AE B 34 = [R)BE B DAIRATA 45 B 0 45 R A g, mT DA
SRR writelines () JERFEFTEIH K.

6.3.4 Differ ;x4

RGP B SUAS . B S FRATT IR B SOA Ry DASA T4 45 e ) A T A R AR ISR 7 51 (X ARE A 7 47 AT DA
WAL SRR readlines () FERIKE)

>>> textl = ''' 1. Beautiful is better than ugly.
2. Explicit is better than implicit.
3. Simple is better than complex.
4. Complex is better than complicated.
''".splitlines (keepends=True)

>>> len (textl)

4

>>> textl1[0][-1]

-\nv

>>> text2 = '''" 1. Beautiful is better than ugly.
3. Simple is better than complex.
4. Complicated is better than complex.
5. Flat is better than nested.
'".splitlines (keepends=True)

R RFAT LI —> Differ X4 :
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>>> d = Differ ()

TR B f for XPRINFRATAT AE A REORE IS Bk fTRTAF. WS Ioiffer ()
TG AR .

B, BATHRPIAFI:

>>> result = list (d.compare (textl, text2))

result @ —PFEAFERFER, LRI HESEFTE ok

>>> from pprint import pprint

>>> pprint (result)

[ 1. Beautiful is better than ugly.\n',

! 2. Explicit is better than implicit.\n',

' 3. Simple is better than complex.\n',
3

'+ Simple is better than complex.\n',

' ++\n"',

' 4. Complex is better than complicated.\n',
1o ~ o A\n’,

'+ 4. Complicated is better than complex.\n',
'? +H++ N “\n',

'+ 5. Flat is better than nested.\n']

N BRI 22 AT A 5 s R DU e«

>>> 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 N
+ 4. Complicated is better than complex.
? FH++ A ~
+ 5. Flat is better than nested.

6.3.5 difflib B&<fTHEO

XA LR T A difflib R E#—REIT diff fTH. BRFEAETE Python JA% A A,
X4 Tools/scripts/diff.py.

#!/usr/bin/env python3
" Command line interface to difflib.py providing diffs in four formats:

* ndiff: lists every line and highlights interline changes.

* context: highlights clusters of changes in a before/after format.
* unified: highlights clusters of changes in an inline format.

* html: generates side by side comparison with change highlights.

min

import sys, os, difflib, argparse
from datetime import datetime, timezone

def file_mtime (path) :
t = datetime.fromtimestamp (os.stat (path) .st_mtime,
timezone.utc)

(continues on next page)
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return t.astimezone () .isoformat ()
def main() :

parser = argparse.ArgumentParser ()
parser.add_argument ('-c', action='store_true', default=False,
help='Produce a context format diff (default)"')
parser.add_argument ('-u', action='store_true', default=False,
help='Produce a unified format diff')
parser.add_argument ('-m', action='store_true', default=False,
help='Produce HTML side by side diff '
'(can use -c and -1 in conjunction) ')
parser.add_argument ('-n', action='store_true', default=False,
help='Produce a ndiff format diff'")
parser.add_argument ('-1', '—--lines', type=int, default=3,
help='Set number of context lines (default 3)")
parser.add_argument ('fromfile')
parser.add_argument ('tofile')
options = parser.parse_args|()

n = options.lines
fromfile = options.fromfile
tofile = options.tofile

fromdate = file_mtime (fromfile)
todate = file_mtime (tofile)
with open (fromfile) as ff:
fromlines = ff.readlines()
with open(tofile) as tf:
tolines = tf.readlines|()

if options.u:
diff = difflib.unified_diff (fromlines, tolines, fromfile, tofile, fromdate,
- todate, n=n)
elif options.n:
diff = difflib.ndiff (fromlines, tolines)
elif options.m:
diff = difflib.HtmlDiff () .make_file (fromlines,tolines, fromfile,tofile,
—context=options.c,numlines=n)
else:
diff = difflib.context_diff (fromlines, tolines, fromfile, tofile, fromdate,
- todate, n=n)

sys.stdout.writelines (diff)

if name_ == '_ _main__ ':
main ()

6.4 textwrap — XABIRITESRRE

PRACES: Lib/textwrap.py

textwrap BEPERML T —LEFE %, AT PASEIRUIT A LA Text wrapper. QIRARH 22X —
PSSR ?‘%ﬁf TAATBOETE, PHEREZE N T WWRTE, VRMIZE Textwrapper
textwrap.wrap (fext, width=70, **kwargs)

Xt text (FAFER) A BOMBLTE A S04 T ABRAT R I 2 0 width A~54F . 3R ] i AT AL 51
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K, TRAHIATA .

AIER) KT BN YT Textrapper BSLHIEIE, BAASGRIILT . width BRI 70,

WS Textirapper.wrap () JiL T A Kwrap () 7T FAER. .
textwrap.£ill (fext, width=70, **kwargs)

Xt text R ERR BT, R Il Mg B S AT BRI A AR . £i11 () RUANIE

AR REE T

"\n".Jjoin (wrap (text, ...))

FEREULRA R, 111 () 2 S5wrap () SEEMERXETFSE

textwrap.shorten (fext, width, **kwargs)
Pr&FFaRIE L B 1 text AFF G245 € 1 width,

EEAHIT R text PINZEAS (T TESE SO B 2% ) o ARG BEIE & width W5 R

YR 25 37 F 5 B30 A A B B A A BE RS A 3R] il placeholder fEIE S width:

EO%\A

>>> textwrap.shorten("Hello world!", width=12)

'Hello world!'

>>> textwrap.shorten("Hello world!", width=11)

'Hello [...]"

>>> textwrap.shorten("Hello world", width=10, placeholder="...")
'Hello...'

Al k) K B E S BN Y T Textirapper W) S5 B @ PE, B4R LR 3C. 0 R SUAE
Wi & N TextWrapper Wfill() BB Z i< IT2E, Wk Prabsize, expand_tabs,

drop_whitespace fMlreplace_whitespace FHEIGFEA TR .
3.4 UGBTI

textwrap.dedent (fext)
R text Wi —A TR AE (T AH R AT 28 25 1A

AT DA SR R =5 S A AP R AT ZE M A%, TS SRAEIRAY h 2 R i X

TR RTINS ASATR PO N R S BT, HENIFAMSE: DARPAT " hello” Ml "\thello"

AN R A M R BT 25 AT
S 2 AT T S i A9k Z 8 7 i PR AL R A T4
Fhn:

def test():
# end first line with \ to avoid the empty line!
s = '\
hello
world
print (repr(s)) # prints ' hello\n world\n !
print (repr (dedent (s))) # prints 'hello\n world\n'

textwrap.indent (fext, prefix, predicate=None)

FF prefix G NE text ik EFTIOF L

WV text . splitlines (True) EXATHTIR .

FRINEOLT, prefix SR MBI TAE AR R AR (BRI T85R1AF) HAmfT.
Bian:

>>> s = 'hello\n\n \nworld'
>>> indent (s, ' ")
' hello\n\n \n world'
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ALY predicate ZHJ7T R4 HIWBLEA TG HE . BIAN, FTDAMRZ 5 ¥ h 25478 A 25 AR A THs I
prefix:

>>> print (indent (s, '+ ', lambda line: True))
+ hello

+

+

+ world

3.3 OB

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="* ")
WA T

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
(BN 70) B T RATK . HZH A XA P RA K Twidch 1Y B A B,
TextWrapper WAEMRIEEA KT width NMEFFRH AT,
expand_tabs
(%W)\ True) WA HEAE, W rext F1fTA 1 HIRAFRG A text 1) expandtabs () FEY &AM
ZAELF

tabsize
(ERIN: 8) Wikexpand_tabs HEAH, W text AW HIRFFREY RIBANH A, Hik
He T 24 Hi G A, B 2 2 1 TR T

3.3 OB

replace_whitespace
(default: True) WA EME, FEHRIEFYRZ )G, BEATZH, wrap () FFERFEEA%
FIF AP A2 . SRS AR s - R, BedT, FEHIR, SACRIm 4
("\t\n\v\f\r'"),

HiEl: W expand tabs W Hreplace whitespace NEAH, A HIFE4F 50
ARG, X G TR e R

f#iE): R replace whitespace MY, FE—47H 8 1l fEH A TFH S ER TN
. B, SCARMNY (fifstr.splitlines () SZRMIEE) Pe MEGEI 0 56T H 3h
A7,

drop_whitespace

(BRIN: True) RN EM, B—THLARENZEAFN (EERRZG. #tEZn) awmE
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Fo AR BOEIT I 2 P AT AR R N AL AT AR 2 A P AP AN 2 E T WRBE TR 25
HFAF G T — AT, WA AT,

initial_indent
GRIN: ) FERER BN BE E Shiset T i WA RS — AT 74 R . HRESYOT A TR K
JEo TR St

subsequent_indent

(default: ' ") REGAS N EIHE A SHA T WA BR S —ATAMNR AT 77 . HRESPETA
BT AT T AT K

fix_ sentence_endings
(BRA: False) MR NE(H, Textwrapper Foidieillm) 745 I AR A) 1 ALE & A 17
AESHERF ORI o 0T 8 28 B MR B SCAS SR Bl AR B R FUR, A TR SRR 5E
x: BREM AR AVNE TR L B0 A, IR AT
B AR AR . AR I — 2 B TR 2 AR SCAR YD

’ [...] Dr. Frankenstein's monster [...]

FIPAR SCA A 5 Spot.”

’[...] See Spot. See Spot run [...]

fix_sentence_endings BRI HERE.

T TR IR T string. lowercase KifiE “/NGFRE”, PAR @A) MU
PIASZS MR A3 B AL T IR —ATHY A, PRI T30 S0AR

break_long_words
(BRI True) QSR EUMH, WK BE M T wideh (4 B3R 55 % 40 FF AR TEAT B9 K B R £
wwideh, ARMMEAE, BREFASHPHIT, HimELTHRETESBEviath, (BK
FRARF R —AT, DAV BB wideh BT, )

break_on_hyphens
(BRIA: True) WERGIL(E, FARIGICTER GG 0 AE s AT Gl i HE AT 2 )5 B 3liiAT .
W BAE, WA 2 AT 2 ARE AR WA T AL, (BRI ARER S A7 22 B2 JT 1Y
B R A break _long words BONBAE. Z BIMRAS BIBRIALT A U LV Tl 1%
TAFHERA

max_lines
(®RIN: None) WA None, W H N 2R 2 6155 max_lines 17, FA# placeholder i ERAE
H N ERIR R

3.4 BUHTIMA.

placeholder
GRRA: ' [ 21 SCARHAE i SCAS AR H B SCASR B
3.4 WU

TextWrapper bR T —LRHIE, FUTHRIZJH EHE R L

wrap (fext)
R text (SAFH) T M BT B ST DA BT I B v e n AR BT E BhR T
BRI E Text wrapper SEHIRSEBIEME . B0 d AT &, FTRAHATAF. W
A H AT AR BT T2, MR [ 2581) 36

£ill (text)
Xt text HHR) B R I Sh AT IR (0] B 5 0 E Sh AT B Y AL AT

6.5 unicodedata — Unicode #¥iEEE
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IR HRAIL T X Unicode Character Database (UCD) )15 1), H:A5E T ir Unicode 45 EAFEPE. 1L
Bl PSR E H UCD JiiAs 12.1.0,
ZAEHUE 5 Unicode ARifERfH: #44  “Unicode ‘PP E" W& UWAH R A RFNATS . B L TAF
PR :
unicodedata.lookup (name)
?ﬁ%*ﬂgﬁ?ﬁ?ﬁw WERAR B HA 5 8 AR EAF . R BIAE Y. 4T AR A R3], WKeyError
51K .
3.3 MU S TN B FR B4 My 4 Fa)° M.
unicodedata.name (chr[, default] )

R[] 5 B 25 EAF chr A FRAE AT . WA & XAFR, WHR A default , (AR EH S H,
MvalueError #5|% .

unicodedata.decimal (chr[, default] )
R ECLE AT chr (9 RERMEAE AR QR BOA E SOXAERE, WR W] default , QIRBA 4
H, WvalueError #5] %

unicodedata.digit (chr[, default] )
R FELR AT chr BYRCAEIE N WSO E SOXAERIME, IR (9] default , ANRFA L,
MvalueError #5|% .

unicodedata.numeric (chr[, default] )
R BELE A chr WOBUEAE TR S QRS 8 SRR, TR [ default | QIAREH %4 H
MvalueError #5|% .

unicodedata.category (chr)
RSB LA AT chr (RSB 45 e
unicodedata.bidirectional (chr)
BRI ECRFRF chr WO AN FAF R o SR AR 8 SCILIE, R ] 25 EAF R
unicodedata.combining (chr)
RV BLLE FAF chr WAL EIVE A R & LG, kA 0 .
unicodedata.east_asian_width (chr)
RSB LS FAF chr (ARS8 EVE 74T
unicodedata.mirrored (chr)
IR G FLLE AT chr B SR JBIE A BEE . AR FAFAER ] SCAR R R R “Biig” 45, MkE 1,
EE 0

unicodedata.decomposition (chr)

R ELLEFAF chr WIFAF 5 TR E A A R . AR 8 SCHZRILST, DUk [a] 25 E A7 R
unicodedata.normalize (form, unistr)

i 8] Unicode FF45F 5 unistr I IE R TER, form o form WG RUE A NFC . "NFKC' ., 'NFD’ fiI’NFKD’ ,

Unicode 7 E 35 T B 25 4y L3 28 P S5 3000 52 a2 LT Unicode “F 4 HE 145 RIS AL B K. 78
Unicode Ht, 7] PAPASS Tl 2R ZAF4F . AN, “E4F U+00CT7 (#7 45 CEDILLA [#) LATIN CAPITAL
LETTER C ) W8] P35 M %1 U+0043 (LATIN CAPITAL LETTER C ) U+0327 (COMBINING
CEDILLA ).

XFPEAFR, AMFAEMEA: IEMEX CHIEMEA D . IEMED (NFD) WFR TGS
i, RN TRRESHIE. IEIE C (NFC) e HE 0, RIS A A A

D2 S

(SR N

B TIXBRIE A, A PR T A M S S A E P . 7E Unicode 1, SZRFHLSEFAF,
XA 5 M A —. T, U+2160 (ROMAN NUMERAL ONE) 5 U+0049 (LATIN
CAPITAL LETTERI) 5¢4:AH[A]. {HiZ, Unicode SCHFE SIAFAFE (B4 gb2312 ) HysfeAE.

IEMIE KD (NFKD) KB S8t or i, BYH SR TR 40 BT A A 2 4F. IERUE R KC
(NFKC) E 5y HafRas o, Riaeida.

! http://www.unicode.org/Public/12.1.0/ucd/NameAliases. txt
2 http://www.unicode.org/Public/12.1.0/ucd/NamedSequences. txt
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HIEEPIA unicode FAFER B IEAL T H KR BEE B EAME, WR—DRAGHGTHM I — A
B ATAT RE TCVEAHSE o

unicodedata.is_normalized (form, unistr)
F|Wr Unicode F4F8 unistr I 5 NIEFIE R form. form WA Z{E A’ NFC’, 'NFKC’, 'NFD’ #I’'NFKD’,
3.8 FRBTIMA.

BEAh, BB T DL R R &

unicodedata.unidata_version

AR 1 £ Unicode 58 PR Y iRAS o

unicodedata.ued_3_2_0
B GRS EH BAG R TR G, B TR SRR E A Unicode ¥ 2 (411 IDNA )
AR AR, M) Unicode i il A 3.2

Bl

>>> import unicodedata

>>> unicodedata.lookup ('LEFT CURLY BRACKET')
l{l

>>> unicodedata.name('/")

'SOLIDUS'

>>> unicodedata.decimal ('9")

9

>>> unicodedata.decimal ('a')

Traceback (most recent call last):

File "<stdin>", line 1, in <module>
ValueError: not a decimal
>>> unicodedata.category('A'"'") # 'L'etter, 'u'ppercase
lLu'
>>> unicodedata.bidirectional ('\u0660') # 'A'rabic, 'N'umber
'AN'
1))

6.6 stringprep — E¥MFHFRINFZ

JEARRS: Lib/stringprep.py

TEARE R FR Y (BIINENLL ), @ FEELBX SRR ES (FH%) . XM B BT T fE
%EX?&EEZH%ERE’JKE, BB B XN/ NGEE, A BT RETR Z R H SRR A “ATFTED”
FAFH A

RFC 3454 58 LT AEREEM ML Unicode FPAFERRY “Tilee” R FERTFAFERELEm 2 B, BEM&5%
PRI T, 2 JE el EA R EFrMEE . % RFC & X T —R5FEk, BT A&
KT ALE . AL E A UE I A, stringprep i ARG H A T T 2 Bl B AR A
stringprep FLE MA@ nameprep, T TE R

Widst ringprep UATF TR H RFC 3454 1A% . f X BEUNRFAR AR FR N 7ML sl 9 e A w
PER, AHAE N Unicode “FAFRRIE . A A BIGIRAS 2] mkstringprep.py TAE
JEHY o

PR, X 2% DA R Bl R B s 25/ i 2 X T . 7E REC WP pifh s LG S, W TEA,
stringprep 3t T “FHEREC, MIWRIESZELGH MR EES True KK XFTBUY, €
PRPE TN R B SRR E R SRR ] BT SRR (E. PATR R B A ] e B 51

stringprep.in_table_al (code)
5 code 1275 J& T tableA.1 (Unicode 3.2 F1 AR ECAS L)
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stringprep.in_table_bl (code)
7€ code ;2758 T tableB.1 GH WL K ZH) .

stringprep.map_table_b2 (code)
R [H] code HHf tableB.2 (it £ NFKC i ] B R/ NG 45 LS BT ILSH B .

stringprep.map_table_b3 (code)
i [] code A5 tableB.3 (AP IE KA K/NG Hr B BIS) BBt A H -

stringprep.in_table_cl1 (code)
i€ code 215 & T tableC.1.1 (ASCIIL 25 HF4F) o

stringprep.in_table_c12 (code)
T4 5E code 275 )@ T tableC.1.2 (3F ASCII 25 HFE44F) -

stringprep.in_table_cll_c12 (code)
7 code 215 BT tableC.1 (S 4, C.1.1 1 C.1.2 1yFH4E).

stringprep.in_table_c21 (code)
T4 5E code 275 & T tableC.2.1 (ASCII 5l F4F)

stringprep.in_table_c22 (code)
i€ code 275 )& T tableC.2.2 (4E ASCII #5HF4F)

stringprep.in_table_c21_c22 (code)
W€ code B15J@T tableC.2 (FEHIF4T, C.2.1 #1 C.2.2 yH4).

stringprep.in_table_c3 (code)
¢ code 215 & T tableC.3 (FAHEH).

stringprep.in_table_c4 (code)
7€ code ;215" T tableC.4 (AEFAFAINL) -

stringprep.in_table_c5 (code)
5 code 275 & T tableC.5 (FALHD),

stringprep.in_table_c6 (code)
fi5E code /275 J/T tableC.6 (ANid Fl T4l U A

stringprep.in_table_c7 (code)

i 5E code 7215 J& T tableC.7 (i H TR )

stringprep.in_table_c8 (code)
i€ code 215 & T tableC.8 (M2 ynJw e E 77 ).

stringprep.in_table_c9 (code)
¢ code 215 & T tableC.9 (FRILFESF).

stringprep.in_table_d1 (code)
i€ code ;275 /T tableD.1 i X ) J& P "R” B"AL” BYFFF).

stringprep.in_table_d2 (code)
Wit code JE TR T @bleD.2 R RHELY BYF7).

6.7 readline — GNU readline 0

readline BIHRE SCT V2 J7 AN Python fRERS 52 AT LIV S A7 2 SCPFRY R . BUASEBR AT DA B4 fi
SOl SCRFE A B RFT T 58 Python ARififFfl r Lcompleter BT . (] OB BRIEAT Y B
2x [F] I} 52 W RE S ) S LB /R AT LA SN B S nput () RBHR BLAHR R AT o

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.
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HE): K2 Readline & APL AJRE{li A Libedit FERSZILM 42 GNU readline. 7F macOS | readline
R S AE A AT ISP ASI Fr o #F) S A 2 o

libedit ] BYBCE SCF 5 GNU readline f R[], 41 AR ZEAE AR P b 40 BL 8 45 5 AR W DATE
readline._ doc__ ARG SCAS libedit” 3 X4 GNU readline #1 libedit.

WIRAR 2 AE macOS |l ] edifline/1ibedit readline BLLl, WAL FAREY 3 H & A KD U AL SCIF 24 5K A
.editrc. BN, ~/.editrc HEYLAFNARFITIS vi #5548 5E LA TAB fh4x:

python:bind -v
python:bind "I rl_complete

6.7.1 MIsfL3CH
T R ECS W AR AL ST A K

readline.parse_and_bind (string)

PATTE string ZRCHRALARIIRIAT . HRSTAMIRZFEH Y r1_parse_and bind ().,

readline.read_init_file( [ﬁlename] )

AT~ readline FJ 4G AL SCHF. BRINSCHEA Sy fog 3l B (11 B9 S0 44 MG R 802 T D R 2 R )

rl read_init_file ().,

6.7.2 ITEHEKX

AR A TS X AR A
readline.get_line_buffer ()

R EFTEM XA BN OREAEH R r1_line_buffer).

readline.insert_text (string)
RESCAIRALT G KA Y H AR O RS TAMRZE R rl_insert_text (), {HLZM
HORIAIH.

readline.redisplay ()

PR A ) S s DA S IRA T e DX R M TN o BRI TR IR P rl_redisplay () .

6.7.3 BRI
R B AE T S SO A

readline.read_history file ([ﬁlename])
B> readline 3O, FHAFHIRIME L LA BOASCHFES N ~/ history, HRESIM
JREFET M read_history () .

readline.write_history_file( [ﬁlename] )
Ky 25 fRA7 N readline [y 2301, BRATATIA SCIF. BOASCHFEA ~/ history. ML
FHEEEF write_history ().

readline.append_history_file (nelements[, ﬁlename])
K5I 2B R IS5 nelements TS INEN Jy 2 3. BRINSCIAE44 0 ~/ chistory. UL ATEAFAE.
IR E 2 TR IR Z Y append_history () o IEREIN S Python ity 47 S HE I RE Y 2
WA A S AFAE

3.5 BUBTINA.
readline.get_history_length()

6.7. readline — GNU readline &0 129




The Python Library Reference, £[F] 3.8.1rc1

readline.set_history_length (length)
TR ] SR AR B 7 S SO IATEL. write history file () BERS I8 2 B v
history_truncate_file () PAREHITR(ERBIRT 230 SR AN R D 52 SO R/

6.7.4 HFIFR
PAR R SAE 2 R D7 S 51 3 b B -

readline.clear_history ()
THRRMEIDT L. RS IRZER clear_history () . It Python BE{V 24 Python Zgif Uiy
A S MR PEUCAS B A X AEAE

readline.get_current_history_length ()
Ry SRR 2 B (WERECR [ Toet_history length (), Ja& iR MAHE AT H
SR RRATEL )

readline.get_history_item (index)

R ] Fp 50y index BT S 45 H B M BTN A . £ HIP 9 M—JF 6. Mok Eea 8 R 2 & T i)
history_get (),

readline.remove_history_item (pos)

NG e e B =D V= U I O A = I A = VA N A e P A S 1 D EID 1 e )

remove_history (),

readline.replace_history_item (pos, line)
Frdg e LB LRI BB BN line. Z5H L EMNFIT MR UL ek E0 2 U0 1 KR 2 R P )

replace_history_entry ().

readline.add_history (line)

5 line YR INEN 7 R GE0h X, TR A —AT o JRES T HIREE 1Y add_history () .

readline.set_auto_history (enabled)
JEt T B AR Y 245 3 readline S AR H 2h1H ] add_history () . enabled Z%)%.h— A /R1H.,
BMHCNE(ER R A8, SHERMERZE T B 3.

3.6 HUHTIIA.

CPython implementation detail: Auto history is enabled by default, and changes to this do not persist across
multiple sessions.

6.7.5 Bahs¥F

readline.set_startup_hook ( [function] )
WCE SR ERIRZ R rl_startup_hook [ F AR AR AL WIRAGE T function, EXFH
YRR 1o 8 AR I Bl None, ALAE 22 MR BRI BR . $ 1 BRBCRFAE readline T E])
RN E B Z A SR .

readline.set_pre_input_hook ( [function])
BCE R RIRZ R rl_pre_input_hook [IYHFT AR AR &L WRAEE T function, EXf
BURVERRI T REG AR I ECh None, (EATE R BRECR R R . 40 1 sRACRAEST NS —
MMRRME R 25 readline JFUGEERUR A AT Z AT SEOBGIA N - R {Y Python FiF Al
A SRR BRI A I A S AFAE

6.7.6 Completion

PATR BRSS9 R SCHR 4z R AR SC AT 56 o K3l 5 (1) Tab SEUEAT#RAE, BEAZ4RIRIT A Sk & IEAEH
AR, BRIAE DL T, Readline S N rlcompleter Rxb e HAEEREGH Python ARIHAT. 4N
Rreadline BEHRERLA HE IR BOR BN, FEEE8CE AN [ 19 B3R 20 B4 -
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readline.set_completer ( [function] )
BE B ERANE R I WERARE 1 function, "EXFRUNIERIIAN KA IR DN None, fE:
B LR AN R BB I . AM R IE A function (text, state), M sate Jy
0,1,2, ..., HERWE—MIEFRFHE. BV 2MIR BT DA text TR MMM A A

O A A SRR FR B I 452 EH r1_completion_matches () W] entry_func [5]# B0k
KA. text FHERETIREED r1_attempted_completion_function W JE R EIIEE
—NES,

readline.get_completer ()

IRBCRN R AL, WR B BB AN S PR FONIR 5] None.

readline.get_completion_type ()
ARPUEAEZ AR 2RI PR A IR)Z E PR r1_completion_type AR AR N —MHEHUR
I8l

readline.get_begidx ()
readline.get_endidx ()
OB AN A& M I M R Ry S X P S o B MBS R E E T

rl_attempted_completion_function [H[JEEEN start 1 end 55,

readline.set_completer_delims (string)

readline.get_completer_delims ()
BB BRPCRNA 1 SR 2 B AT . o BRAF I T 225 JEAN A R TR W TR AR AN R A B (Rh422de)
X RR B S AR ER r1_completer_word_break_characters A8 &,

readline.set_completion_display_matches_hook ( [function ] )
W RS IR A A R MR B WIR AR E T funcrion, B AE B A0 A A& BN R G Q2R
BBk None, AFA] 42 %& 0 #b 42 Y2 7R R BORE B RS B . U bR B 2 1 B IR IS 2 R Y
rl_completion_display_matches_hook [HJHE %, (M BERRESIER IR EEE/RILHE
TipfPA function (substitution, [matches], longest_match_length) BIEHRIE A .

6.7.7 =HI

PAR /R B 7R T Al i ) readline AR BT S BEE R 5 A BRECE A MFH P EHR AR
.python_history W55 . PAF AR 5 W 24 7E 22 B 2535 # [8] A H FH¥) PYTHONSTARTUP {4
H AT,

import atexit
import os
import readline

histfile = os.path.join(os.path.expanduser ("~"), ".python_history")
try:
readline.read_history_file(histfile)
# default history len is -1 (infinite), which may grow unruly
readline.set_history_length (1000)
except FileNotFoundError:
pass

atexit.register (readline.write_history_file, histfile)

AR SE R _E2fE Python i247T 32 HARZ I B 311247 (2 WLReadline configuration).
PAUF /B S0 T AR B AR, (E &3t Has s s s 0 20k SE R R A2 B2 .

import atexit

import os

import readline

histfile = os.path.join(os.path.expanduser ("~"), ".python_history")

try:

(continues on next page)
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(R L —5)

readline.read_history_file(histfile)

h_len = readline.get_current_history_length()
except FileNotFoundError:

open (histfile, 'wb').close()

h_len = 0

def save (prev_h_len, histfile):
new_h_len = readline.get_current_history_length ()
readline.set_history_length (1000)
readline.append_history_file(new_h_len - prev_h_len, histfile)
atexit.register(save, h_len, histfile)

PAR RGP BT code. InteractiveConsole ZEPASCF; I ARIFE/IRE .

import atexit
import code
import os
import readline

class HistoryConsole (code.InteractiveConsole):

def _ init_ (self, locals=None, filename="<console>",
histfile=os.path.expanduser ("~/.console-history")):
code.InteractiveConsole.__init_ (self, locals, filename)

self.init_history(histfile)

def init_history(self, histfile):
readline.parse_and_bind("tab: complete™)
if hasattr(readline, "read_history_file"):
try:
readline.read_history_file(histfile)
except FileNotFoundError:
pass
atexit.register(self.save_history, histfile)

def save_history(self, histfile):
readline.set_history_length(1000)
readline.write_history_file (histfile)

6.8 rlcompleter — GNU readline gj%p2 F %k

PRACHS: Lib/rlcompleter.py

rlcompeleter Ml #haA AU Python ARl fF RIS 7 L TNl T readline BRI L

YHRIRAE A W ) read i ne BIHY) Unix P58 5 A, —> Completer SR H Zh G E#H HE
i) complete () F¥ERRE Nreadline BAMERS.

i

>>> 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.
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rlcompleter fSHUER T A Python ) A2 BRI M. FRIE Python j2iliid —s BEWIZTT, XML
BB 2 B el S A HELE (B W Readline configuration).

FEBA readline BTG, IAREUE XY Completer EBARTARIT B E XATA.

6.8.1 Completer 3%
Completer X} 5 HA7 DA R 7

Completer.complete (fext, state)
N text IR [B] 55 state TAME .
BERIEE W text ALEFH TR L), ERREAH__main_, builtins FILRE XEET (X
Treyword BEH) FrE LHIAFRBEATRME .
WA B A G FR AT, RS SR B 2 de 5 — AR R TR R P g i) (R
AEWERIE, HETLMERR __getattr_ () W), Hididdir () REORICERIA Y. 76
X B FCREINIA T Z AT S ER S iR BB R [M| None,,
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CHAPTER /

— IR HEAR 55

B VAT BE SV = BN b4 € OB 9 S | R S e 1 € R DN L (B V=2 e
PEREAN 25 SR AR, RHERT R E A 2.

Tﬁ%‘ﬁﬂ@j%ﬁaii&%ﬁﬂﬁ% W AT DA ASCIIL e i) —dEdilAg =l (Biltnre ) sra — bl Eds (61
WMdifflib ),

S Ah, HZH Python BN B 3t SeRY =t ) 7 7 £ — bytes, bytearray, memoryview

7.1 struct — BFNBRBEHITER ZHHILHE

PACHS:  Lib/struct.py

PR AT DASAAT Python fEAIA Python bytes XFRFIRM C 4ty 2 18] et . X T VAR AAL BRAT fif e
SR I AN O 26 3 e 25 LA PSR Y — kBt . S X A B AR C S5 SR BORS TR RA DA
L5 Python (PRI .

ffilEl: BOARSOUT, ITE4E C 45 MMEAR S O EIGE T AR BN i) C AR IEMIIRI 55 K
U, XSRS PN TE . PR MR T A H 12 (A T R MR 51T RE S AR C S5H47E
WAF PRI R SE 42— BAC B G S A RS el s BN IR e 7Y, I standard A/
XFFFMAR native K/HIRSSE: RS ILF P, Ko Aaxd 777 X

Ftestruct WL (VAR struct IJ5iR) #5252 buffer Z%1. X FFR1MSEBLT bufferobjects FH ik
Hgse nf S5 R. T WHKMR R WL hbytes Mbytearray, {HIFZHAMRTHIA
FARAR SRS T Zn i, LB TR HSNMA by t es MR R ] Yz sl 1 e .

711 BRASE
WA E TR R AR L

exception struct.error

AL A TYEI KR KB — MR RE BT,
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struct .pack (format, vi, v2, ...)
R[] —A> bytes X5, H A EIRIEAE N FAFER formar ITRIMAE v, v2, ... SEABL G FAT
T BRI 58 4 VLT

struct .pack_into (format, buffer, offset, vi, v2, ...)
WRAEFE X FATHR formar $16, v, v2, ... SEEHRHT A FATHR G AW GE X buffer M\ offset FFIHI
(. TR offser LTI SEL
struct .unpack (format, buffer)
HRAEAE X FAFER format NG IX buffer fiftfl, (ffE & H pack (format, ...) fT4l). ZRH—
;};inéﬂ, B RS — % H . Zop KTy RN AL RAR T BRI RN, Wcalesize ()
N o

struct .unpack_£from (format, buffer, offset=0)
X buffer WL E: offset THRIRYEAS P AFH formar BEATIRAD . G52RN—Aocdd, RIEH AP R4S —
ANEH . G KBTI NALE offset FHIRU AR DRy calesize () BIRIIRFITER TN,

struct.iter_unpack (format, buffer)
MRAEAR X P H format <2 HA MM G b X buffer fff. e FGR M — PR AR, BRMNZ X
Eﬁﬁﬂ*ﬁ[ﬁlﬁ/]\ﬂ@ﬁ%ﬁiﬁﬁﬂﬁé%ﬁ%%@o G2t DR 1 R /N AR HSOR T A ST ER ) R,
Ncalcsize () Fim.

BEUCE R A — DA U 4 B BT R T4
3.4 B

struct.calecsize (format)
J‘B[E%‘i)%iﬁ??v’f% Jormat FAXT R EERE) KN (IRE) pack (format, ...) Fif R R4
IR/N) -

7.1.2 A TR

R AFER2 ORAES T AL A B Bt i O R AL R eI EE 5 E Wt T e/ B 2 2 g 44 X
FAF BT . SO, A SRR TR R R K et 5 A

FHNERF, XK/NFMFHR

O OLT , C RIBVANLAS ) AU M P T 7R, HAE A B 1 b 2 SR8 545 AT IR X 5%
(HRH5 C gk (i AR o

o, MR, PR — A TR TR Y, R NIx5e 7

FH | FUIRF Kl XF A
e et FRFAT | R
= F5 R AT Frife b
< /N FRifE I
> PN B 7
! W2 (= Kii) | A I

IR PR R —, WEER e .

AHLFAT T v] Re A K s /Di, BT EHLRGERTE . i, Intel x86 Fl AMDG64 (x86-64) 2 /)N
1; Motorola 68000 F1 PowerPC G5 2 iy ; ARM # Intel Itanium HA T I E 5 I0)F (AU « 175
il sys.byteorder KA RGETFTTIT -

AHUR/NAIRSFFI7 2R C iR sizeof FaRAORMIEN . KRS TR T E -
FRUE I/ IMUBRTAE R FAF s il S B X545 i #A% .

TR e A= ZIRRG] AR AL TN, (RS B RN 50T SR AR ALY o
R B A AR E AR HE A 258 7 35 WU & K i @&/ N Al e A
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B 207 XBERE AN TWUT (SR G700 ) s W IEEPE O 1< 8>
fift:
() BFERSTEELEEH N G 2 B B 3. BHEAR LB MBI C g a5 LA R .
(2) M AEAPR IR 7 RP<, >, =, and * R SR IML TR TE
(3) ZLRFESH AR 57 B A5 G5 JEBU RN 57 2K, 3 AR I B A TR0 A s AR

Z L),

=

BXFH

R FAFRA AT 30 C Al Python (B2 8] 4% HoA E AR B 212 MY B2 A . ARV 1)
FETE G IRE RN AT 2R EFTRE RN e Ug N AFRpA < > ml = 22—
TERBIOL. AU/, EFTEAER RN T BB 5

&= | CType Python &Y FREXN | [FfE
X HETF 7

c char KECSN T | ]

b signed char R 1 (D), (2)
B unsigned char S 1 (2
? _Bool bool 1 (D)
h short R 2 (2
H unsigned short S0 2 (2)
i int AR 4 (2
I unsigned int B 4 (2)
1 long R 4 (2
L unsigned long B 4 2)
q long long AL 8 (2)
Q unsigned long long | E#[ 8 2)
n ssize_t E 3
N size_t BN (3)
e 6) float 2 %)
f float float 4 (@)
ol double float 8 “)
s char[] FATER

P char[] FATE

P void * B (5)

33 WU SN TR 0 AN R
3.6 U ST AT e A LA
#:

(1) "2 BB T C99 & XY _Bool 87, WAV, W H char R, FEFRUER
XTF, BEEADFIER,

(2) BT PR RS AT 6 — IR, ARZAR BB __index_ () T3k, W&HE
T WA I S e — A

3.2 A AR _ index_ () AR 3.2 AR EE.

(3) "n' Al N FEARTACABNAT ] GEFEABOASE T et FEAUTFELF) o XFTARER/DN, AR
AT DA 3 A VR Y AT A HAth R £ 5K

@) FF £, A M e A, FTEFEREH ) IEEE 754 binary32, binary64 Y, binary16 #% =
R RT £, A B te), TR A A RE Sk

B
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(5) "P' T AHAOIAHTFWIF AT (EFCABOASEE e FWIFF4F) . FHITFT4F ="
PR BT EMLRGE R/ N s SHET o struct B RO APLHEY, L Tp A0
AATH

(6) IEEE 754 binary16 ” >J B~ 251 2 4E IEEE 754 A5ifE 19 2008 1&3T ol AW . BAa— 4N 4E
fr, SAFEEALAN 11 AHEEEAL (BIFfA6e 10 A7), 7T PASE ARG i Ros RKEGURITE 6. 1e-05 FI
6.5e+04 Z[AELF . WRAOFAYE C iidds) 2 308F: fE—HHBMHLES b, FTRALE unsigned
short FEATFEM, (HASHH TEFI2E . ES HYER T R HE half-precision floating-point format
AR -

R FARFZ ] DU A B E ST BN, ASEUFAFER 4n 1995 5 "hhhh SE4AHlE .
KX Z [ P20 BRI IR A/ R A 2 AT

X s T AEETEAE, RSB A TR, AR HAAS AP ISR B G BN, 110
FoR—A 10 T A, M 100" o5 10 MFAF, WKL HTE WA 1. XETHTa(E,
FATER OGS SOE RS AT AR . XA, RTINS A TR e B
M55 AERFRIRIGOL, ' 05" ZoR— AP (1M 00! Fm 0.
RS (P, B, th, THY, T, T, L, L, T, Q) ATRE = B, AR < PR
*%ﬁﬂ@ﬁ&ﬁ?@@,z%ﬂw’ﬁglﬁstruct .error,

3.1 RCESE: AE 3.0y, JESE R T EHE R BEEE X &5 KDeprecationWarning MAZst ruct.

error,

o' WA TS “Pascal FAFH”, RITFRATE M RBGE 2R B2 KA F 5 PRI A K ERE TR
PRAFRE SR — A A 0 P AT R KRB 255 R B/IME. Z R 2 FATH M R 7T MR Apack () 1
TR (BB 1), WA PR count -1 MR PAEE . WERTFAFHMET count -1,
M 3R T2 AT ABEAHE 1 T count 47, WHERN Tunpack (), 'p' MEFAF&IHFE count
AT, AHIRPI ARG A 2 Bl 255 A~ 7y

X 12 R, R True iral se. FEFTORNAFA N SO GIRZHHL. DAARHLE R bool
HAFRA 0 3 1 PITE, (EATIRBEAM DI True.

L)

flE: FrA s BIEMEE fH — & RS LER I AL T T . /R 577K

TT/MEA = A R Bl R 61

>>> 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

AL B0 7 BT R B AT IR 2078 B R SR e — S R 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')
>>> Student._make (unpack ('<10sHHb', record))
Student (name=b'raymond ', serialnum=4658, school=264, gradelevel=38)

AT T RERS KN A oM, PR A S 5 BRI 5 (R T R AN (] 4
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>>> 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

PATHEC 111001 SEETER AR T, [BUE long 8244% 4 A5 i AR 5

>>> pack ('11h01', 1, 2, 3)
b'\x00\x00\x00\x01\x00\x00\x00\x02\x00\x03\x00\x00"

XS AU NI T AR A AR s AR IR 5705 20O R 2 3 il A AR 57
W%

Barray W7k —IEHIAAE [TOEE .

Bifllxdrlib T HIfFL XDR % .

7.1.3 %

struct BHUATE LT AT RE:

class struct.Struct (format)
AR [l — B Struct X5, B SARIEAR NPT formar K5 AMBH —IEHIEAG . — KA
Struct X G H T A HA I FAERO RS TR s e ruce BRBCE R, PUONIARR P AR R
THAHE—K .

HE): {34 5t ruct MBLHRAL BN C G NUR AT 740 SRR, (RIS B B
FRER L T AL TN G St ruce S0

ELZIFEAY Struct MR SCRFLAT 7 ik Al :

pack (vl,v2,...)
EMTFpack () BEL BHTEHRFMWEN. (len (result) $fEEFsize, )

pack_into (buffer, offset, vi, v2, ...)
FffrTrack_into () REL, BT CgmiEmIE.

unpack (buffer)
ST unpack () BKEL, T EHFERIFR. ZXIFI R MET size.

unpack_£from (buffer, offset=0)
S Funpack _from () EEL, fEHT EHIFERIME. Gt KIYFEITRNIALE offser TR
ME/MPRsize,

iter_unpack (buffer)
G T iter unpack () WAL, AT EMIFEMER. G X/ s i ze BIREERS .

3.4 BT

format

JHTH35 G Struct XA FAFHR
3.7 s AR AR R R st r A& bytes.

size

WREM T format MEFHR/N (IRBlpack () IFEFPERIF I RETR/N) o
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7.2 codecs — frfEthR EMIME KBS

PACHS:  Lib/codecs.py

XAMEHLE SCTARIE Python i R4S (Rias AIARIGAR) HOEEE, FFHLAEE 1 AR5 AR Python 2
RS ARENER, R AT PG AR A A A R AL BRAG A R R . 2 AR v g AR 2 T S A2
i, BT SORG D H, (HR LT — Se R R AR R SCARGR B R SOAS DAL T H B
TEf . HE R A I DATEAT B AYR) AT S A A, (HRELE RS T S A 2 7 R St
Gibh ol A B O AR TS o

BEHE T VAR T AR AR S R T s A T 2 T AR 14 BRI
codecs . encode (0bj, encoding= utf-8’, errors="strict’)
1R encoding FEMYH) GRS s X obj BEAT 4 o

FIPAZEAE Errors DA B TR BERAS RACFE T 280 BROIAMIAT IR T 5 " strict ' FURIMADHE IRAF
51k valueError (8 R E MM XN F2, HllunicodeEncodeError). HE % 5
SRR TR X RTEE DC BR E 2 E R .

codecs .decode (0bj, encoding= utf-8’, errors="strict’)
R encoding YN J i A Xt obj BEATIRAY .

B[ PAZ5E Errors DAV B TR B IR T . BOARF IR R " strict FRgmiLH R
51K ValueError (B ERHE ML EH X I T, BlUlunicodeDecodeError). TS 4 i 5
SRR TR XA ER TR 2 E E

B3 b I R RS 25 ) S0 RE A0 Tt P DA LB A AR AR :

codecs . lookup (encoding)

1t Python Zaff a2 P AR ML AR R, HFaRInl—A>CodecInfo xR, HiE LI F 3.

BN ST M REFATER GG, MR KRR, WaSEBENERREERS R, REER
Fl|codecInfo N4, WG| % LookupError, 5N, CodecInfo WfR¥FWAENZAEF IR
M.

class codecs.CodecInfo (encode, decode, streamreader=None, streamwriter=None, incrementalen-
coder=None, incrementaldecoder=None, name=None)

BRI SRV 2 I B AR SRR T 5 L A B8 B MR AN [_J% ok

name

NP
encode
decode

TeARASH) S b RIS R A, B AT 20 75 5 Codec ffjencode () fldecode () J7¥EM R
P BRELE v (B WCodec 3517 ) o XL pREEN Ty ¥E 24 TAET IR SR,

incrementalencoder

incrementaldecoder
S WO TR O e~ I BT I G o S =< T B VAR (s 71 7 ¢ =
HKTIncrementalEncoder MlIncrementalDecoder g L HHE . W9 R # 7T DA

streamwriter
streamreader

MR B AL AR R T B X 28 o Bh 0 4y B 42 ik i B e screamiiriter
st reamReader IfE LI . R In B s o] VR ERRAS .

N T A& TS A L PRI, B AL T AR MR E, BN Lookup () SRINAT S AR
A

codecs .getencoder (encoding)

A R 25 AP 28 3 T S5 5 b
LRI TR AR BN & LookupError,
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codecs .getdecoder (encoding)

PR E SR 1) G AR 4 3R [ LR A 25 R AR
TEG IS ToE AR BN 55| K LookupError,

codecs.getincrementalencoder (encoding)

FEAREY TE S D B 2 B s 3 1] HE e e s e 28l T B %
TE RS TEAEAR B SO S A5 A SR R UM B A5 | & LookupError,

codecs.getincrementaldecoder (encoding)

AR E S 0 1) e AP o AR ] Hog B AR A e 28 B T e
TEGR IS TCIR TS S A S A SRR SRR AR N 5 | & LookupError.

codecs .getreader (encoding)

TR E RIS IR RS 28T IR B H St reamReader ZREl T.) pREL
TR OB BN PR 5| K LookupError,

codecs.getwriter (encoding)

B I RS R I B S reaminr i £or Ko T B
LRI TR BN & LookupError,
(15 SRS oS30 eV 24 RS 0 22 B

codecs.register (search_function)
WM — RS AR S R R R RETIN R — 25, VNG R R R N gmB AR,
R pl—~CodecInfo X154, TEERRETCERBIG ERBPITENLT, BN 4R HE None,

) 8RB H AR T, X AR B TR B, 0 BT i A b e 2
2

FIRNE I open () FIF FIREY 1 o BEHUE BRAE B g i SCARSCPFIHERE T 30, (EAREH du {1t T iohi T
FLRBONIZE, SRVRAESRATE R SO 3 2 25 2RI 2 A i s -

codecs . open (filename, mode="r’, encoding=None, errors=strict’, buffering=-1)
i H 25 %E 1) mode FTFF 2 gt (1) XA I AR [B] — > St reamReaderwriter PSEHI, HRALZEH I
/AR . BRINR SRR Yo, SRR AU T SOk

flE: TR gAY SRR A T IR AR B AR 2 A S AT \n (.
mode ZHI Ve N open () BRETHSZ AL “ bR "o S A shiin.

encoding 1 7€ SCUF BT EAE A iAo FOVFAT ] 2 A% D8 51 HS SO 740 FR AR A 0 2 A 2, il SC
5 B S A B S B U BB e (o 614 2 AR 5 -

A PAFESE errors Ho s SUEFIRAC T %6 BRINME ' strict ' FoRfE MBS RIS | &k valueError,
buffering {1 L5 W Eopen () BAHEME . BRAAE -1 Rk 6 EOA R G R/

codecs .EncodedFile (file, data_encoding, file_encoding=None, errors=strict’)
[ —A~St reamRecoder SEBI, EARALT file HIENFEAD A . 240 AR 5 P I IR SC
EREFSIEIEIR
ARSI B S AMRIGES E 1Y data_encoding ff#h%, SRJGVATEA] file_encoding W) TIENE A
JEUR SO SR ST SEIU) T 1 B3 KFARYE file_encoding ff#t . H&5RAFEH] data_encoding 744
ithe
WA file_encoding K455, WERIA N data_encoding .
T PAFRAE errors He jE SUEEIRACPE 7 2 BRIME ' strict ' FRTEH BRI 5| & ValueError,

codecs.iterencode (iferator, encoding, errors=strict’, **kwargs)
i 14 B U S AR L B Ak it irerator FITRALIHIA o BLPREE T generator. errors Z4 (DA
FATATHA XA S H0) 2piihsban i N gminas .
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IR ZOR dR A 2535 52 s t v W RIER W SCARIA TS . I B A KR B E i i g ds, Bl
Il base64_codec,

codecs .iterdecode (iferator, encoding, errors=strict’, **kwargs)
ol A 14 B U AR A 2 E L B AR RIS iy irerator PITRALIEI A o BLPREE T generator . errors Z4 (DA
RATATHA XS 50) 2piiLsban iU min e

Wb R B R R R e 2 by t e s MR MATAMG . L EA R B SRR datid g, B rot_13,
B2 rot_13 " PAES RSN i terencode () RAFH.

ARGGARAL T PAT R R, 1 TN 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
XL E LT AT, Bl 24044 Y Unicode 5745 U7 ARic (BOM). BAT17E UTF-16 il
UTF-32 ffaiit i AR 66 B 510U, FF7E UTE-8 Hgi il 1 Unicode 2544 . BOM _UTF16
2 BOM UTF16_BE B{BOM UTF16_LE, BARERTEEHANFEIFE, BOM £BOM _UTF16 [
W44, BOM_LE £BOM _UTF16_LE W54, BOM _BE J£BOM UTF16_BE W4 . HALFZ] W FER
UTF-8 #1 UTF-32 #gtd#% = i BOM,

7.2 JmiEtnas s
codecs BPGE LT — FRFNEEI R E LI Ao M RIAT TARRI B 0, I ELdunl AR i 4 e
S DAY B o

BERN G AR TGRS0 E SO AN O AT Python Wi gt . JORAESHMIGAS . TOIRASHRIAR . L
AR T A . IS AARE 25 TR s A e ok SE SO S sV b TR
BERE S AR R A5 R A0 ] ALk P B AT AR B 5% o

ERME S X

N TRACHIAR AL RS DR AL B, 2 RS a8% i PAIB S 1252 errors FATH S HOR LA R I B R AL BT 580 i
AFRUERY Python J AL G AT E SGT LB T AR FAFHE :

= aXx
'strict' | §l%UnicodeError (B T2H); XN TR, fEstrict_errors () FELH,
"ignore' | ZWMEANUAAS IR I EoR N — Dl ARSI T, fEignore_errors () Hsii.,

PATR A By G A T SR 25

142 Chapter 7. Z#HIHIER S



The Python Library Reference, #[E] 3.8.1rc1

=] aXx

'replace' | {H G SRR iC TR Python PN B 4 MR D 2 REAE RS I8 B ) U+FFED
WFAF, MAEGRASHI 'Y o fEreplace_errors () 1.
'smlcharrefifleplage '™ 1 XML F £F 5] A #F 17 & # (L £ % 5 B

Exml charrefreplace_errors () ':P@Qf)rﬂ,c
'"backslashddiplade BT L FEH 783, fEbackslashreplace_errors () FEEHL,
"namerepladd ] \N{. ..} # L PHHTEE ((NEHRET) . fEnamereplace_errors () H5E
B2/

'surrogateEEREEN, BN U+DC80 & U+DCFF JE [ NI B BEAHE . SAE g o e
B A 'surrogateescape' #RALEE T EHF, BACHERFREEEA AR AT (i
Z % PEP 383 T i1 )

BEAh, DA AR AL BT SR 1T 40 R AR a5

& RiRTDEE X
'surrogatepaufs8, utf-16, utf-32, utf-16-be, utf- | VIRt FIREIEL R ARID . 1% 26 45 fE RS f5 0 3
16-le, utf-32-be, utf-32-le 2R B AR BRAC T A A A 15 o

3.1 TN 'surrogateescape' fl 'surrogatepass' fEIRGTETE,

3.4 RS 'surrogatepass ' fEIRACIE T EIAEE T utf-16% 1 utf-32* SRR eE .

3.5 BCHTIIA: 'namereplace' fHRANHE TR,

3.5 fijtHES#: 'backslashreplace' FiRALIE T RINTER A TR LA .

SOV B S G 0] DA M i 24 O B IR AL B R e -

codecs.register_error (name, error_handler)
FERFR name 2 I HEEIRAC TR R EX error_handler. 4 name 948 € NS RIE SN, error_handler %
BTG 5 R G AE S b5 R AR 3 1) & AR AR R I 0 SRR
YT g, RV error_handler 345 A—A~UnicodeEncodeError SLf|, H &4 X5
IROLEIE R . SRR 5 | & LSO S5, BT AR Il — o, Hd &
ABIA AT G 3 o R 0T 42, DAS 4 RS A T i i 2 . BRI Rl DA st r Bibytes 2K
B, QAR GO AT, il AR AT B HeRE AR S i SR oh X SRR R S AR, G
TR B X A TS o X R AR A W GRS B S 7E 38 8 O B AR SL i T S o Bk
HIXETF M AR O S U SR A H U 3 5 Tnclesmrr oz
WO R ooy M RO, ARz 4 FE T R funicodebecodeError
W UnicodeTranslateError fE45 AbPRAR Y, IF H ok B 45 5% b BEARR P 1) 85 e 0 5 05 1 B 452
A H

ZHREMT R T 58 (CLE bR DAL BT 58)  RT Id A FR A T AR

codecs.lookup_error (name)

0] 2 HITEA FR name 2N YEN S RACFE T %

TEALFR )T S ICIEREBIN R 5| K LookupError.,
DA R i A By S A Rl e R 2 20 e 5 O R ] -
codecs.strict_errors (exception)

S strict ' FRIRAEIRTS: BB DR AT K UnicodeError,

codecs.replace_errors (exception)
LI 'replace’ FHRALERTISE (SUH T LA Z #0): S ASREHy 2 OF RS amis), fiF
A REH Y \uf££d" (Unicode FHit747).

codecs.ignore_errors (exception)

P " ignore’ BRRALIIITEE : ZMHHRAR AR I B B il s AR SE AT o
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codecs.xmlcharrefreplace_errors (exception)
S 'xmlcharrefreplace’ HHRALEITT % (UM TS0 A% 25 (O gmfd #): R W] 2w A5 Y 4515
PAE 4 XML “F 455 | I EA TR 4t

codecs.backslashreplace_errors (exception)
P 'backslashreplace' FEURALIITT S (UM TS0 A 20 #0) B8 DA XA RUEIF AT S AL B9
¥ SUPH) A TR B

codecs.namereplace_errors (exception)
Y 'namereplace' FEGALBEIT G (T T A% 2 [ 4midid #E) : Rl RAd AR A \N{ . .
-} ST A TR A

3.5 BUHTMA.

FoARE R Im D FOREED
BA Codec KE L TIXEETTIE, [FIIIERE ST TCARAS G A 45 AR 4 14 BR Rcde 1 -

Codec.encode (input[, errors] )
it input X GIR ] —ATCAL R GL HAEK D). BN, rext encoding 2 Bl FHEE R 74T HE D D
3 (BIA cp1252 B 150-8859-1) K FAFA AN FATH IR .

errors ZHE SCT H I RS RAE BT % BROACH "strict' AEHITR.
W EA—EXTE Codec SEPIPRAFIRAS . P HLARAFIRERY St reamir i t er VE S RIS
PASE i A T4
I i A RE RS A BR A RE A s A TTAE BT D0 R IR [l 4 th X RIS 42
Codec.decode (input[, errors] )

T input RFIFRIF]—ATEAL (B HIRES, SRERIE) . LA, text encoding MR B IR S0 A 1
PR AT A H T RO TR AT R

Xt SCA G A SR AT B AT R R 2%, input AT — AP ERXE R T R e X% 0
RIXTER — BN, Gk DX RFNL 2 AFERY SO

errors ZHE U T BN AR . BRAH 'strict' AHIHE,

BITIEA—E 2 AE Codec SLBI P RAEIRES . AIELIURIAIRISH St reamReader MRS
PASE 8 A T AR

PR AN REAS A B 2K PR A A AEBE AR B0 3R 0] i 0 R T A 250 %

i & X KR FIREED

IncrementalEncoder flIncrementalDecoder IR T W E X W FMEB A AR O, X4
N B G /A0 R S 3 3 X TG R A G R A A 2 ) — R Y, T A e X 1 5 e B AT R
Hencode ()/decode () JFEMIZ R - 4 5 2 g i 25/ 000 245 2 76 T 3 ) ) 00 1) B B2 s B0/ 0t 10 2
T2,

WHencode ()/decode () J5¥k R4 A 4T85 B A 38 8 TR S gn i/ SR s 27 261 T 40 15 /RS 1
AN N B — R IS B 1t

IncrementalEncoder 35

IncrementalEncoder 2RI — A AT 4% . B L TATHE, S0 E g e
I X3k 287 PATE Y Python Za iS22 AH 32
class codecs.IncrementalEncoder (errors=strict’)

IncrementalEncoder SEAIIF TSR .

A s R AL AR A A T 25 1 11 o AT T DA RS A S P 24, (BT EIX L
& B 220k Python Sif bt LR T AL -
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IncrementalEncoder W DABATHEAL errors S BEF SRR SCIA R B EHRAE BT 2. ol HEEE
BRI 5 E,

errors ZECEWIRIELS — AR A0 JEYE . @I 1@ P E st v DAAE Increment al Encoder X4
B AR A ] N FEAS [R) B B R A B R M 2 ) A T D) 46

encode (object[, ﬁnal])
i i object (K5I M AR SMAZE HRE O HEB WL RN Z. RXZ
Xfencode () Wi ZAHHN final AR EAE (BRIANIRME) -

reset ()
R as B NPIIRIRAS . B RieE %5 Y8 .encode (object, final=True), fEib
B A— DS E BB, EE ARSI .

getstate ()
RGP A BPIRAS, RAEUUR—AEEE . SEBN MR 0 2 a i WHPIRAS . (LR
E%%§k§ 718 ] DATE 1 4 A AR BRI R 48 R P A BRI 7 T B A B R BEBOR 4 o — A
BHAE) -

setstate (state)

R RSB state. state W R getstate () FrREIB— M migaR .

IncrementalDecoder Y5

IncrementalDecoder JEFRI— A AT 65 . B LT AR, SR as i
e SUX STV DA 5 Python S o283 R AH A -

class codecs.IncrementalDecoder (errors=strict’)
IncrementalDecoder SEHIIHERS .

JIrA s B RS R AL AR A MO T A 1 11 o AT WT DA s S A O MY S B P 240, (R AATEX B
& SR Wi Python iR 28 FEMT R TR -

IncrementalDecoder W DAHATHEAL errors JBEFSHOR AR R EHRC T 2. 0l HEEE
B4R TSR,

errors ZECEWIRAE LS — AR A0 JEYE . @I 1@ P E st v DAE IncrementalDecoder X4
AR A B N TEAS [F] B B A B R M 2 ) R4 T )46

decode (object[, final ])
1Y object (2% HF ff 75 25 B9 4 AR SO A 5 1) IF 3R [ O ff 5 1 &5 SR 0 4. 2 ax 2
Xfdecode () W I LMW final D750 BAH (BRIANHRIE) o Q02R final h EAE W RS 45
NI g A TEAT 5E S RS I HLAA ORI B T A 22 vp X o SR FEyAEMCE] (B0 BT e s A 45 R
N?f$?ﬂﬁ%g)WE%%@E%%&%%&T%&W%%%&%@(ﬁﬂ%ﬁﬁ~4
RH#).

reset ()

RS A8 H BN AR .

getstate ()
IR 0] R RS AR 0 24 BOIRES . X —AS e, TSR L 1 R SR R B A ) 5 v
o ST — AL, ATLAFORMIIRSE R . (LB M 07 0 2w DAY PR IR
FE ) ARICPI RS B 0 WILAZ ] AR RS 5 B © G i AT HDA 0 1t
PARZSAF R, DAEERE S8 Hi & 22 o 0 By A58 308 30 J0gp AL 2 (5 JEEakk (] 380 P W ) RS I AS 7 AR AT AT
o (HUBEEICE 52 =0 B IR 2S5 B v] DA o 4 H A B AR BT 45 R AF R 1 2 1 B
Gt T hy BERIOR Sy — U )

setstate (state)

FHRID AR RN state, state WHTh getstate () FrR B — AR EHRE.
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mIHY RS FORRED

Streamiriter fllSt reamReader ML T 2097 F TAESZ 10, W8 SR AR (8 Hb S P08 10 S i A%
KB, S M encodings . utf_8 E/RA] T AU AR X — 8.

StreamWriter {5

streamiriter $ft Codec ¥, BREXTIWNFHE, BAMRE ARILACE UELEIT A 5
Python 4T ENRAIIER

class codecs.StreamWriter (stream, errors=strict’)
StreamiWriter SLBIMIH TGS .

FIrA NS A A LA 4% 1. BT A B iR ingis e Xt v 28, HRATEXEE
XIS R 216 Python Zi A5 e R P (] -

stream SRR —AFETFE S AT I T 5 A SCR S IR B SO &

streamiriter W PAEIL IR errors TS HORLIA R R TT . SRR L2
TR Z R AR R SRR R R AL B T R

errors ZHEHIRMEL — A @M. @i b @R T ATE St reamiiri ter ST AU E M
I NAEA R R A 1R AL PSR M 22 R) B4 T HT) 48t

write (object)

Froit N RN A S AZ -

writelines (list)
B R PRI RE AR (MBS EHwrice () FHE) o ARERTH BT R
PARCRR T

reset ()

W N T RIS 1 i AR s G X

A P L7 R B 24 B A T RS TR A B e, DA SR LB IS v o Rl i e 2 B
BRI IRAS

BT EBRIR, Streamiriter iIARERAR B 2RI HAh 7 kAR T

StreamReader %5

StreamReader KJg Codec M1, BRI T AT, A SR AUE SOXHT7 L ATES
Python Zi il A LM A A -

class codecs.StreamReader (stream, errors=strict’)
StreamReader SLHIAF TGRS,

A s R A BE A 4 1. BT T A A s insish i St v 28, BRATEX HEE
XIS R 216 Python Zi R e R P G -

stream SN N —AFET R G AR TIT N T BB s IR B i SO &

StreamReader A PAIEATHEML errors B SHOR LA R R . 1S R4 R 452 7
E TR ZM g R 2] SR bR ME R AL B 2

errors SR HIRMEL — A @M. @1 B IR T ATE St reamReader ST AU E
T NAEA R B A 1R AL PSR mS 22 R) 0B A T HT) 48

ervors ZEUT AR VFIEE G DMEH register_error () kY &,

read ( [size[, chars[, ﬁrstline] ] ])
R B B R [ S5 R X
chars ZH0FHR LR 18] B FEID S DA B B UR . read () ELAAS 2R [ 3 SR B0 1 £k
W, EARAT BRI R, BT RER T SR AR N B -
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size ZAYFR W LSBT IRAS Y T 4 i 755 B (7 A B RS IR AR g vl DA 24 A At
B BOAE -1 R R REZ B BOF S . IWTE 2R H 2 By IE— Ui i T BRS¢
o

firstline TEARAE I ANRAE S5 ST 2 AL MR e 02, MIOGR IS5 —F TRk 216 1.

BETTIE R B oAk SRIBCRMG, IXREWRAE B W 2 7R i A% e SURI 2 K/ L VF R 1S
OUT RUAT RE 2 R ORI, ASRAES B AR TR R D AR BOIRAS TR, XA
VAT 3

readline ( [size[, keepends] ] )
MR SR AT 3R [ AR I F) 2

WERERSE T size, WIAFHARN size ZRAL LRI read () Tk,
U2 keepends S MRAEL, WATETAHATRR MR [ 977 2 5% -

readlines ( [sizehint[, keepends] ] )
M AFLEEEUIT A 1T H R A — T8GR (]

TR 2 i SR i) decode () JTiERSEEL, I HUNR keepends iy ELAE I 2-F5 HAL &

TSRS H P
QEREETE T sizehint, WKRFHAER size ZEALHL T read () Tk
reset ()

BT RIS AR 28 20 X
TR AN XA T R E AL T BT VAR L F KRN T RERE MRS B R TR
BT EIRRITIE, St reamReader IMMARAR B T IE A I A HAL T IA RS TE -

StreamReaderWriter 315t

StreamReadeririter J&2— P EHZE, FARTRIR TAE T BN S AR B d- T
HAAT AT L E W DAME Tookup () BREUITR A L) BRBOE A 15 5261

class codecs.StreamReaderWriter (stream, Reader, Writer, errors=strict’)
B —A~StreamReaderWriter L, stream Vo N—P AN 4 . Reader 1 Writer (a3 k43
NHREHL T st reamReader flStreamriter FOM L] REELZS. SR 5B
B AT E A R 7 2ok 5E k.

StreamReadeririter SLHIE X T St reamReader MlStreamiriter RMHEEHED . Bl T

K A TR A AT R E A -

StreamRecoder 35

st reamRecoder FFEUHE M —Fhgmi A AN 75— T, O T A BN 7] S B PR Y 175 DU AT I AR
HBHEASIT A E AT A Lookup () pREHT IR 8] T BRECR A IS0

class codecs.StreamRecoder (stream, encode, decode, Reader, Writer, errors=strict’)
Bl AL TR A St reamRecode r S2Hil: encode FI decode TAETTiisit—%H A E AT LI £
¥R read () flwrite (), i Reader F1 Writer TAET JGut—stream "%

PRAT DA X 2O RO AT I SRS, BN Latin-1 #2% UTF-8 DA K[ ffe
stream BN — A SUHFER R

encode f decode ZH VoW XifE Codec 1. Reader Fl Writer Wi 4y Bt T St reamReader
MStreamiriter FEOXNEN L) EEE L.

FER AL L o 5 I A B AN 5 AT R SCAAR 1R 2Ok 5E R
StreamRecoder SEfE L[ St reamReader flStreamiriter BRHEE L. EMXBYHK TREAT
SR e HA T AR M
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7.2.2 f{iEEN5 Unicode

TR RGN N 0x0-0x10FFFF Ju NS5 . (258 PEP 393 T A7 KSR . )
— EUPAF R R BE CPU FINAF ASMIE I, 5 A R/ WPy A0 5 5 B AL A7 it sl — A K A
Ao (] (o P A 20 AR e — o, R AP ER PRI 5 FR B 2 48, T A1 J 91 EE A A e
YRRA #E#L . FAAEVFZ A R B SCAR P S A . BN TG AR 20 7

I 8] LAY SCAS G i A 20 (FR R ' latin-1' B 'is50-8859-1") P {L 0-255 Wi Ky 5 {H 0x0-
Oxff, X EWHE M E U+00FF DA LA A7 1 4F 53 0 R To I5 08 A b 4 A 14 4% VE AT 2 5. X A
A5 5] K unicodeEncodeError, B FEMUF H XA OF i HEH 0 RGBT A I
A]) : UnicodeEncodeError: 'latin-1' codec can't encode character '\ul234' in
position 3: ordinal not in range (256).

A T A —H AR (FrIE R TAF WU 9fh ) 2043 Unicode A5 (7 AY AN IR 148 T BEE QAT X 28
B LRI R 7 {H 0x0-0x££. BEARDCGEMM LI, HFE R FPHFTITAH ML HIA encodings/
cpl252.py (XA EAE Windows b A4 ASHE 0. HP & — A 256 NPT FAF I
i, TR AT BTN

JIT A 3 26 2 i 4% 2 L BB X Unicode FiF i SCAY 1114112 ASRSA7 Y 256 A EAT 4% . —Fh B A i B4
Unicode A3/ %) 1] BT B 32 0 IME 2 REEE B OLAF A R DU TR LRI 7 o AFAEPT RIS T REME . DAK
Ui FEAFAB R DA/ N P A7 o X RPN A X4 A AR ) UTF-32-BE Fll UTF-32-LE. ‘EfTAIHLS AT PAZS
BIEHA . WSRARAE— & /N PS8 UTF-32-BE MK DA 2007E 4 B R AR S e R0 45 4 . UTF-32
WG T XA ) A HE R S T AR . 24 3k B A Pl B AN [ ) CPU 25U
MAAHATF B . B T REREARIN UTE-16 B UTF-32 S35 /7 8 M K /N7, 1T AGE A PTiE ) BOM
C FHMFEFRIT) . X4 T Unicode P45 U+FEFF. WA EINA 44 UTF-16 B} UTF-32 73 ¢
HIFF o WFAFI T B A (0xFFFE) &2 — A1) BT Unicode SCARH [ AEEFAF. B4 %
M—A~ UTF-16 B UTF-32 FHFH N E NFAFE U+FEFE B, RO fRS B T 7 Bl . R
WS 4F U+FEFF IG5 4 Y ZERO WIDTH NO-BREAK SPACE: %% -HZEIH H A i sk 3F4
A AT . BT AR R R A T B /R . 7E Unicode 4.0 H1 | U+FEFF /R ZERO WIDTH
NO-BREAK SPACE O3 (2] U+2060 (WORD JOINER) fATRIATSS). #R1M Unicode {49 DA
AENZAL PR U+FEFF RPN L0 fE BOM ‘B4 KA E B i i F i A6 J5, FHE 2730 17 5 Wi A
??ﬁ%)ﬁﬁﬁﬂ%; fE4 ZERO WIDTH NO-BREAK SPACE B @M #TFAF, FFGHMFERF it
RN

A 75— P i A% BB 0 T AT Y Unicode “FAFBEAT4i Y . UTF-8, UTF-8 j2—Ff 8 fii%ift, XERETE
UTF-8 Ay 5 U (/. UTF-8 45 P8 i A7 3 th i 280 b (BRemifin) A
FOL. PSRRI FEAME LI BRI ME R 0 ) —HEHI A4 Y P51 . Unicode 4T 4%
PATRIE AT (o x gL, 24 BREO—RPRE 4 XS G Unicode P4 ) :

S YA

U-00000000 ... U-0000007F | OXXXXXXX

U-00000080 ... U-000007FF | 110xxxxx 10XxXXXXX

U-00000800 ... U-0000FFFF | 1110xxxx 10xxxxxx 10XXXXXX
U-00010000 ... U-0010FFFF | 11110xxx 10xxxxxx 10XxXXXXX 10XXXXXX

Unicode P44 e AN E B (18—l fre A 3 — 0t 7 x.

i T UTF-8 J&2—#h 8 {7 m 4%, Kt BOM @ANERY, I HE RS F4FEE AL U+FEFF 745 (H]
i RAERE—NEL) BB N 2 ZERO WIDTH NO-BREAK SPACE,

FEBCA SNE BN OU S, WU 1T REZE TCBE SO & — A A U TR i A% 5 AR AT L) 25
A% AT SRR AT A BB FE 9 o SR X UTE-8 SEBLX ANE R AT AERY, 2 UTE-8 5235 751 LA
AL TP IR RS . o T3 TT UTE-8 el il 4E 1, Microsoft %W T —ff UTF-8 Az {A&
B (Python 2.5 FrZ Jy "ut £-8-sig") %1 TIL Notepad FJy: FEALA Unicode “FAFAERI S ASCIFZ
0, 2585 A—4 UTE-8 4 BOM (ERH R SXHE—NF5751: 0xef, 0xbb, 0xbf). M FAEMF
TR S5 20 B P SCPFBAN K AT BE LA SBT3k (AN E T Bl

LATIN SMALL LETTER I WITH DIAERESIS

RIGHT-POINTING DOUBLE ANGLE QUOTATION MARK
INVERTED QUESTION MARK
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KT i50-8859-1 Hifib g =0kt ), X IRTF TR PR IS A ut £-8-sig Zmhtg X%,
PATEIX L BOM 4 F H A )& 3 Bl e A= B2 1 e 9 e B 21 U, T A 4 R s B A I Zm i A =i
05 FEHATIRIDET utf-8-sig RIS AFRHE Oxe £, Oxbb, 0xbf VERSL =ANFEATEH A FEIEAT RS
ut £-8-sig Rk =ANFAT, WEREAIERN TSk = BTG . 7 UTE-8 rhaf Rt i ]
BOM, & LY 245 e A1 H B .

7.2.3 HRERD

Python H47 7142 WER gl ENMSEBscE 2 C sm%l, s @il mitR. PUNRIE2H%
ARRHEFP G AR R A0, R T — e LI DA K i i Gl A T . B R 5 A
FEPERICENY . IR DCA RN DB S AR AU RIS S A2 R a4 B,
'utf-8" 2 'utf_8' AR A RN .

CPython implementation detail: 72655 UL 4 i 4% 3X W] DAGE 3 Gt R0 25 2 FRAL R 2 THPEBE . X 28404k
BL£: % CPython S AL REE i — A BRAY A (KNS ARG RIEF: utf-8, utf8, latin-1, latinl,
is0-8859-1, is08859-1, mbcs (Windows % J&), ascii, us-ascii, utf-16, utf16, utf-32, utf32, A 555 ] T X Ze &
RIEFAFIRITE . X e g i Uy oAt 5124 7T e 2 S 3OS fy AT B
3.6 JRHAE: T THE X us-ascii BPLAATLSY
V2R R HEIE S . BAENNFERF (B2 7 32 FE EURO SIGN 45) DA RSS2 4 BT 4 B i
A AR ZE S . FEAEXT T ROINE T R, EHAFAEN T LR AR 4 :

o FEASISO 8859 ghb4E

o AN Microsoft Windows Zghg 171,

= S

Tl FAF o
« HA~ IBM EBCDIC %5 71
o JASIBM PC ggh i, #5234 ASCI

HF IR F A 8859 Hihdd, (HLL IR B AT R g

i IS BEE
ascii 646, us-ascii s
big5 big5-tw, csbigs E iR
bigShkscs big5-hkscs, hkscs AP
cp037 IBM037, IBM039 ik
cp273 273, IBM273, csIBM273 i
3.4 U
cp424 EBCDIC-CP-HE, IBM424 FREESE
cp437 437, IBM437 Heik:
cp500 EBCDIC-CP-BE, EBCDIC-CP- | P4EK
CH, IBM500
cp720 [HETRE
cp737 Al v
cp775 IBM775 BB e
cp850 850, IBM850 PHRK
cp852 852, IBM852 TR AR R
cp855 855, IBM855 TRINFNT I, EHRE Wik, B
i, R, JERYEIE
cp856 NGBS
cp857 857, IBM857 T HIHE
cp858 858, IBM858 PHRK
cp860 860, IBM860 A AT
cp861 861, CP-IS, IBM861 UK
cp862 862, IBM862 RS
cp863 863, IBM863 JIESNE
cp864 IBM864 (R EES

BET—H
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R1-EBEL—8
YA GIE= =
cp865 865, IBM865 P BRI
cp866 866, IBM866 ek
cp869 869, CP-GR, IBM869 A e Ve
cp874 ES
cp875 A
cp932 932, ms932, mskanji, ms-kanji H&
cp949 949, ms949, uhc HhE
cp950 950, ms950 ik
cp1006 5 IRHR
cp1026 ibm1026 T HIHE
cpl125 1125, ibm1125, cp866u, ruscii [N
3.4 BT
cpl140 ibm1140 PHRK
cpl1250 windows-1250 HHRICRT A< K
cpl251 windows-1251 PRANFNE, FHEP IE, SH
Wi, i, JERYETIE

cpl252 windows-1252 PHRER
cpl253 windows-1253 A
cpl254 windows-1254 4
cp1255 windows-1255 Al A1
cpl256 windows-1256 R ERS
cpl257 windows-1257 BB e S
cp1258 windows-1258 R T
euc_jp eucjp, ujis, u-jis H &
euc_jis_2004 7isx0213, eucjis2004 H i
euc_jisx0213 eucjisx0213 Hig
euc_kr euckr, korean, ksc5601, ks_c- | EfiiE

5601, ks_c-5601-1987, ksx1001,

ks_x-1001
gb2312 chinese, ¢sis058gb231280, euc- | faj4 3¢

cn, eucen, eucgb2312-cn, gh2312-

1980, gb2312-80, iso-ir-58
gbk 936, cp936, ms936 gk
gb18030 2b18030-2000 G—PUE
hz hzgb, hz-gb, hz-gb-2312 TR A
1$02022_jp csis02022jp, is02022jp, is0-2022- | Hi&

Jp
1502022_jp_1 1502022jp-1, is0-2022-jp-1 H ik

i502022_jp_2

i502022jp-2, i50-2022-p-2

Hifr, ®hif, ffkrmhsc, ok,
Al

1502022_jp_2004 | 1502022jp-2004,  i50-2022-jp- | Hi&
2004
1502022_jp_3 1502022jp-3, is0-2022-jp-3 H ik
is02022_jp_ext 502022 jp-ext, is0-2022-jp-ext H i
1502022_kr ¢s1502022kr, i502022kr, is0-2022- | EfiE:
kr
latin_1 150-8859-1, is08859-1, 8859, | PHkKK
cp819, latin, latinl, L1
1508859_2 150-8859-2, latin2, L2 A KRR 45
1508859 3 150-8859-3, latin3, L3 s, SEAE
1508859_4 150-8859-4, latin4, L4 W BRI S
is08859_5 i80-8859-5, cyrillic HIARIE, AREEIhE, SH
s, ik, JER4EWIE
is08859_6 180-8859-6, arabic [IESR (SR

BET—H
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R1-#ELH—8

Ymhg B ES
1508859 _7 1s0-8859-7, greek, greek8 o s
is08859_8 is0-8859-8, hebrew T HR1E:
i508859_9 is0-8859-9, latin5, L5 + 5 HE
is08859_10 is0-8859-10, latin6, L6 JLGES
is08859_11 is0-8859-11, thai i
i508859_13 is0-8859-13, latin7, L7 BB e S
i508859_14 is0-8859-14, latin8, L8 LRI
is08859_15 is0-8859-15, latin9, L9 PR
i508859_16 180-8859-16, latin10, L10 KRR
johab cpl1361, ms1361 Wi
koi8_r ik
koi8_t e

3.5 BGHTA.
koi8_u By 2
kz1048 kz_1048, strk1048_2002, rk1048 WA TR T

3.5 CHTA.
mac_cyrillic maccyrillic PRINFNEE, FARP g, X

Wi, ik, FERYETIE
mac_greek macgreek A
mac_iceland maciceland VK EE:
mac_latin2 maclatin2, maccentraleurope A KRR 45
mac_roman macroman, macintosh PHNK
mac_turkish macturkish +HHE
ptepl54 csptepl54, pt154, cpl54, cyrillic- | FEF=Ta1E

asian
shift_jis csshiftjis, shiftjis, sjis, s_jis H i
shift_jis_2004 shiftjis2004, sjis_2004, sjis2004 Hig
shift_jisx0213 shiftjisx0213, sjisx0213, | Hi&
s_jisx0213

utf_32 U32, utf32 AR
utf_32_be UTF-32BE S
utf_32_le UTF-32LE TGS
utf_16 U16, utf16 e S
utf_16_be UTF-16BE AIES
utf_16_le UTF-16LE TS
utf_7 U7, unicode-1-1-utf-7 e S
utf_8 U8, UTF, utf8, cp65001 A ES
utf_8_sig IS

3.4 JCESE: utf-16% I utf-32* 2 i ge-F A PR VF 5 i ACEE S f2 (U+D800~U+DFFF). utf-32* MG A
TR 5 ACREAD LA B ) 515 1751 o

3.8 iR A#: cp65001 PFER ut£_8 HI—A4 544 .

7.2.4 Python EEHImIBIER
H— ST SRR DR Python %R, R ILE 117E Python 22 ANIAT 2 . K LEH RS B I T

i N R BAE R (R R AR SO i i R T i o LR T 7 5, (EUR 2 A R e
DR SRR B SR AN OO SCAR GRS ) o X T AR ARGl &, A ) & SO AT 7 1] o

prg=at
PA NSRRI AR AL T st r Blbytes B bytes-like object B| st r FIfEN, 21T Unicode SUAZRIY

7.2. codecs — 4RfFIEES M FOHE S H 3 151



The Python Library Reference, £[F] 3.8.1rc1

4REg CIE aX

idna S Bl RFC 3490, % & &
flencodings.idna . {{FF
errors='strict',

mbcs ansi, dbcs Windows % J& : 4l ANSI 65
7 (CP_ACP) XIH/ERGH T4
5o

oem Windows % J&: 4l OEM {75
{ (CP_OEMCP) XAF 8t 7
Gt .
3.6 BTN

palmos PalmOS 3.5 f g gl

punycode SEHE RFC 3492, ANXFFARSE

G fRALAS -

raw_unicode_escape

Latin-1 2 ith g =X B iy o oAt 7
7 PA \uXXXX Fl \UXXXXXXXX
AT . A BT A 22 PA
ATAT 7 205 L B9 T Python
H) pickle T8 .

undefined

IR FEAIERRF 5] R S, B
XS PR ER NG Sb. B RAL
BT RPN

unicode_escape

il A H T A ASCIL 4y i3 1y
Python JF X 55 /1 1) Unicode =
HH N AR, HE5]5
ANk L. X} Latin-1 JEACHS
AT . 15 Python JE A
5 b BRIA M A UTE-8,

3.8 iR B4 “unicode_internal” 4 RIS R4 .

~ bR

AR S fE e g4 it 7 — R 554 bytes-like object F|lbytes WG, B A bytes. decode () B X

(Z ik R A st RBU R )

YmAg FlE= X YmALES/FRRDEE
base64_codec’ | base64, YV ER U o 247 MIME base64 (54558 % | base64.
base_64 RUE—IARREM "\n") encodebytes () /
3.4 R EE#: 257 AT B bytes-like object VE Ry baseb4.
YN e decodebytes ()
bz2_codec bz2 i bz2 [E 45 ERAEEL bz2.compress () /
bzZ2.decompress ()
hex_codec hex PR TN #oR, BN | binascii.
VA b2a_hex () /
binascii.
a’b_hex ()

quopri_codec

quopri, quot-
edprintable,
quoted_printabl]

c

Eﬁwﬁ%ﬁ?ﬁ% MIME {75 |45 (1 i T EIEL

quopri.encode ()
H quotetabs=True
/ quopri.decode ()

uu_codec uu {#i F uuencode #EHEEVERL uu.encode () /
uu.decode ()
zlib_codec zip, zlib {1 gzip FEGEPEAEEL z1lib.compress () /
zl1lib.
decompress ()
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3.2 BT PR b e e
3.4 W s WA IR ) 4
X FEiR

PAF i e P Bt 7SO ser Bl st r B . B st r. encode () BT schy (BriE R libytes
REHH) o

wE | Bla | AX
rot_13 | rot13 | & [ml A ER ) BILASCE L fin 4 25 SR

32 BUHTIMA: K rot_13 UAERH
3.4 JESE: E rot13 B4,

7.2.5 encodings.idna — N AEBFPHERLEZ

WAL SEHL T REC 3490 (5 IR 7 v i) [l br Ak e 4% ) Al REC 3492 (Nameprep: I T [E FrAblEi44 (IDN) 1y
Stringprep fit & 3 {F). B &1k punycode Jifibig Ml st ringprep WHEAN FAERY.

X 28 RFC 3L [m] @ LT — RS 4 o 3 HEE ASCIT “EAF i i ille — A4 7 . ASCIT - £F 1y 3 44
(4N www.Alliancefrancaise.nu) ¥ N ASCI 11 45 15 4% =X (fai #k ACE, il 4 www .
xn--alliancefranaise-npb.nu). 5409 ACE JEX T PAH T A i TRE I sUm A e ifr il
MAEEFR0 6, il DNS £if], HTTP Host FErAE45 . B AE N i d-ATiy s QA ml BERFXF
AT, B T4 7 W R Unicode $85 44 bR % 4 40 26 1 IDNA, F4E ACE Fr i S 3045 H 2 il
B HA4EH 0] Unicode,

Python DAL Fl )y X SE HX e idna SRS 233047 Unicode F1 ACE 2 [a] %544, £TE section 3.1 of
RFC 3490 w5 LI B FAFE A TP IR I AR2E, TR T B B AR 256 0l ACE, FH S X
SET RS AT ERIR RS, FRE R B AT AT ACE AR%ZS 4l Unicode, IE4F, socket
B AT I HbRF Unicode A4 #4400 ACE, DALY FIAERFE AN 11% 4, socket BLBRLE Fodil B ATE B M4 .
Btz 4h, 2 aE AR MR ES BBt ht cp. client Fftplib #EZ Unicode FH14
(FHhttp.client AHE Host FE B % IDNA 04, R EFEREZFEIIE) .

UMEB BT I (B2 P74k, 3 Unicode HYSEHA S H ShREIAT: A B 1 I P kot i
EHLA B R R EATTA#RS A Unicode.

encodings. idna BHGASEHL T nameprep I, Z RS XS B IATRE R RLTEAL A, PASEHLE
Priel 4 B R NG AR S AT AR T4F . ANRAT T3 AT DA B 66 1] nameprep pR£K .
encodings.idna.nameprep (label)

1R [0] label %38 ARFALPRERAERIIRAS . ZSCE H BT A0 747, Ik AllowUnassigned HE
{8

encodings.idna.ToASCII (label)
PEARE Rk ASCIT, FE0) 52 XL RFC 3490, UseSTD3ASCIIRules Fi MiR(E.

encodings.idna.ToUnicode (label)
R HEA% N Unicode, HLIISE L RFC 3490,

7.2.6 encodings.mbcs — Windows ANSI {311

IS ANST ACRS5T (CP_ACP).
Availability: 1Y Windows A] J
3.3 HRBE A SCRMEA T DAL B
BT 5 k%, 'base64_codec' WSS ASCIL st r S TR
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3.2 B AR AE 3.2 MU, errors BEISHE AN, MESM 'replace’ TSRS, M 'ignore!
HEATARES .

7.2.7 encodings.utf_8 sig— # BOM E&Z19 UTF-8 4fiztD2E

B SCEL T UTE-8 ZRfiidas i) — A28 Fh: FEZ PR UTE-8 £ 445 BOM 5 %] UTF-8 456554
Pk o XTFAMREHELFILENE RPIT—IR (Y RBAFETIN) o TEMRD IR Bk B T SR A
WEIH ) UTF-8 & 4565 BOM,
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SRR

AREE AR BSER AL TR 2 L T 0B RAL, W IS a] L [ AR . HEBASY . BUBASY . DA
LM

Python 2 fit—Bb Py BEIESEAY, 5lE, dict. list. set. frozenset., PAMtuple, str x4
2 I RAFM# Unicode “FAFHRIY, Mbytes Mbytearray X2 RS —BEHIERE 1 .

AREEAL 5 DA A SO -

8.1 datetime — EZAHY B BiF00}E]SEE

PACHS:  Lib/datetime.py

datetime BB T AL BE H IR A

%E;ZI%E :i;!; I ) iz SR AR TR, S BRR SC3E d SE HT AeT REAS S O A L e A A i
TR

hz%:

BiYrcalendar HHHHXREL

Bt ime IRF[E] Y17 ) A

dateutil 4 HAGY" RIS DAMENT SRR 28 =07

8.1.1 B RFFRMR
I TRD X G2l AZ) 7 SR ZE” s AR R 27,

With sufficient knowledge of applicable algorithmic and political time adjustments, such as time zone and daylight
saving time information, an aware object can locate itself relative to other aware objects. An aware object represents
a specific moment in time that is not open to interpretation. '

A naive object does not contain enough information to unambiguously locate itself relative to other date/time objects.
Whether a naive object represents Coordinated Universal Time (UTC), local time, or time in some other timezone is

U R B AR AT 2 A R Y
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purely up to the program, just like it is up to the program whether a particular number represents metres, miles, or
mass. Naive objects are easy to understand and to work with, at the cost of ignoring some aspects of reality.

For applications requiring aware objects, datetime and time objects have an optional time zone information
attribute, t zinfo, that can be set to an instance of a subclass of the abstract t zinfo class. These ¢ zinfo objects
capture information about the offset from UTC time, the time zone name, and whether daylight saving time is in
effect.

Only one concrete tzinfo class, the t imezone class, is supplied by the datet ime module. The t imezone
class can represent simple timezones with fixed offsets from UTC, such as UTC itself or North American EST and
EDT timezones. Supporting timezones at deeper levels of detail is up to the application. The rules for time adjust-
ment across the world are more political than rational, change frequently, and there is no standard suitable for every
application aside from UTC.

812 &

The datet ime module exports the following constants:

datetime.MINYEAR

date B F datet ime B AV NELY . HEBMINYEAR B 1,
datetime .MAXYEAR

date B{datetime WRAVRKIFEN . FHHMAXYEAR & 9999,

8.1.3 AT

class datetime.date
— AL ANR L H ], B4 S A TS B RRORAGER . @t vear, month, and
day,.

class datetime.time
An idealized time, independent of any particular day, assuming that every day has exactly 24*60%60 seconds.
(There is no notion of “leap seconds” here.) Attributes: hour, minute, second, microsecond, and
tzinfo.

class datetime.datetime
H e 4k &. JgM: year, month, day, hour, minute, second, microsecond, and
tzinfo.

class datetime.timedelta

FRWiNdate WMREH time WE, B #F datet ime MR 2RI RERE, R0 EIHED.

class datetime.tzinfo
An abstract base class for time zone information objects. These are used by the datet ime and t ime classes
to provide a customizable notion of time adjustment (for example, to account for time zone and/or daylight
saving time).

class datetime.timezone

—ANSEIT tzinfo IRHEIM T, MT N T AR HERE] (UTC) Kmts .
3.2 BB

X LTINS RARA T AL o

THERA

object
timedelta
tzinfo
timezone
time
date
datetime
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Common Properties

The date, datetime, t ime, and t imezone types share these common features:
o JRLERAFIRI LA ZE A AL o
¢ Objects of these types are hashable, meaning that they can be used as dictionary keys.

* Objects of these types support efficient pickling via the pi ck 1e module.

Determining if an Object is Aware or Naive

date REBINRHE OB o
An object of type t ime or datet ime may be aware or naive.
A datet ime object d is aware if both of the following hold:

1. d.tzinfo ANEEN None

2. d.tzinfo.utcoffset (d) A2xik[A] None
Otherwise, d is naive.
A time object t is aware if both of the following hold:

1. t.tzinfo ANEEN None

2. t.tzinfo.utcoffset (None) does not return None.
Otherwise, ¢ is naive.

The distinction between aware and naive doesn’t apply to t imedelta objects.

8.1.4 timedelta FIHR

timedelta XHRFRPIA date B time F*) B ][] B

class datetime.timedelta (days=0, seconds=0, microseconds=0, milliseconds=0, minutes=0,
hours=0, weeks=0)

All arguments are optional and default to 0. Arguments may be integers or floats, and may be positive or

negative.
Only days, seconds and microseconds are stored internally. Arguments are converted to those units:
o 1 ZRPRFAE 1000 D,
o 1 3Bh UL 60 A
o L/NIF 2L 3600 £
o 1 BHIRHHUL T K.
days, seconds, microseconds 7 SR ARIEALH, PAGRIERIE U E—1E,
* 0 <= microseconds < 1000000
¢ 0 <= seconds < 3600*24 (—KHKFH)
* —999999999 <= days <= 999999999

The following example illustrates how any arguments besides days, seconds and microseconds are “merged”

and normalized into those three resulting attributes:

>>> from datetime import timedelta
>>> delta = timedelta(

days=50,

seconds=27,

(continues on next page)
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(R L —5)

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)

If any argument is a float and there are fractional microseconds, the fractional microseconds left over from
all arguments are combined and their sum is rounded to the nearest microsecond using round-half-to-even
tiebreaker. If no argument is a float, the conversion and normalization processes are exact (no information is
lost).

URAREAL S 1Y days BU(EME T T HEETER], HFafbtioverflowError FH .

Note that normalization of negative values may be surprising at first. For example:

>>> from datetime import timedelta

>>> d = timedelta (microseconds=-1)

>>> (d.days, d.seconds, d.microseconds)
(=1, 86399, 999999)

KIE M
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
PINAHIEER) t imedelta 2N SR BRI N timedelta (microseconds=1),

EEAENE, FREARRNZE, timedelta.max > -timedelta.min, -timedelta.max /0]
PAZEIR— A timedelta FEN 4,

SpErE (k)

B &

days -999999999 %= 999999999 ., 4 999999999
seconds 0 % 86399, f7 86399

microseconds | 0 & 999999, 414 999999

SCRFRIBE
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=8

&R

tl

t2 + t3

2 Fl 3 IR, BB )5 tl-2 ==13 and 11-13 == 2 DN E(H. (1)

tl = t2 - t3

2B IE. wa)hitl==12-13and 2 ==1]1 + 13 Vo N E(E. (1)(6)

=1 * t2

tl = t2 * i or tl

TV — B . a1 = 0 Wl /li==12 W B,

In general, ¢t/ *i==1tl * (i-1) + ¢1 is true. (1)

= f * t2

tl = t2 * £ or tl

HeLA— P B, SR S A% timedelta SRi e A RE AT . KGR
VY 2 T A AT A AR

f=t2 / t3

SLIFTE] 22 BRDAIRIRE BAL 13 (). aRIal—A>Float XfR.

=t2 /i

tl =t2 / £ or tl

BRPA— AP AR SR S AR timedelta ST BERLRS . By
JEAE I Y 7 AR AT A AR

t2 // t3

tl =t2 // 1ortl

g%{ﬁ?fﬁ HAadn (WRA) HBoEsE. E8 AT, Rk e
. (3

tl = t2 % t3

SR — A timedelta ¥4 . (3)

g, r = divmod(t1l,

Wid:qg=t1 // t2@)andr = t1 % 2 ITEHFEAEE. q 2—1

t2) B riE—timedelta W4,

+t1 IR — AR BE R t imedelta W&,

-t1 0Tt imedel ta(-tl.days, -tl.seconds, -t1.microseconds), F1 t1* -1. (1)(4)

abs (t) M t.days >= 0" HWET +\ *t*, ¥ ““t.days < OHf-t. (2)

str(t) R —/NEAN [D dayls], ][H]JH:MM:SS[.UUUUUU] PFFFH, Yt
R B, D WA (5)

repr (t) RIl—A~t imedelta MR FRFEEFRIZ, VR IERE AR
A

[Efi :

(1) SRR, (HalRES U H .

(2) HPRIER, At .

(3) B&PA O ¥ Re# ZerobivisionError o
(4) -timedelta.max IN2—~timedelta FEXTH,

(5) timedelta MRMTFHERFAHALRMTHIHFEAHAPIAI. XTF AR, X4 5
BRI PI

>>> timedelta (hours
datetime.timedelta (days=-1, seconds=68400)
>>> print (_)

-1 day, 19:00:00

:75)

6) FxAt2 - t3@FEE 2 + (-t3) BN, RIEGSHFT timedelta . max; EIXFFIL T H
BB MIGER, M5 W & .
In addition to the operations listed above, t imede 1 t a objects support certain additions and subtractions with date
and datet ime objects (see below).

3.2 fR 48 Floor division and true division of a t imedeta object by another t imedelta object are now sup-
ported, as are remainder operations and the divmod () function. True division and multiplication of a t imedelta
object by a f1oat object are now supported.

Comparisons of t imedelta objects are supported, with some caveats.

The comparisons == or != always return a boo1, no matter the type of the compared object:

>>> from datetime import timedelta

>>> deltal = timedelta (seconds=57)

>>> delta?2 = timedelta (hours=25, seconds=2)
>>> delta2 != deltal

True

(continues on next page)
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(R L —5)

>>> delta2 == 5
False

For all other comparisons (such as < and >), when a t imede 1 t a object is compared to an object of a different type,
TypeError is raised:

>>> 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'

In Boolean contexts, a t imede 1t a object is considered to be true if and only if it isn’t equal to t imedelta (0).
Sy i
timedelta.total_seconds ()

RIE ARG E T2 0F. #T td / timedelta (seconds=1). X HE BN AT DLE
FRABEERIER (Fliltd / timedelta (microseconds=1)).

R, I RO, XA P I SR (REHCF6 LT 270 40
RN IR R [R] B ) o

3.2 BTN

class:timedelta Fix =l

An additional example of normalization:

>>> # Components of another_year add up to exactly 365 days
>>> from datetime import timedelta

>>> year = timedelta (days=365)

>>> another_year = timedelta (weeks=40, days=84, hours=23,
. minutes=50, seconds=600)

>>> year == another_year

True
>>> year.total_seconds ()
31536000.0

Examples of timedelta arithmetic:

>>> 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)

8.1.5 date Y&

A date object represents a date (year, month and day) in an idealized calendar, the current Gregorian calendar
indefinitely extended in both directions.
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January 1 of year 1 is called day number 1, January 2 of year 1 is called day number 2, and so on.’

class datetime.date (year, month, day)
All arguments are required. Arguments must be integers, in the following ranges:

e MINYEAR <= year <= MAXYEAR
¢ 1 <= month <= 12
* 1 <= B <= BRFANEHRK
WARSHOTEIZX TR N, W valueError FH .
HetiEd:, Framirk:

classmethod date.today ()
A [m] 244 4 A A

This is equivalent to date . fromtimestamp (time.time ()).

classmethod date.fromtimestamp (fimestamp)
Return the local date corresponding to the POSIX timestamp, such as is returned by t ime. time ().

This may raise OverflowError, if the timestamp is out of the range of values supported by the platform
C localtime () function, and OSErroron localtime () failure. It’'s common for this to be restricted
to years from 1970 through 2038. Note that on non-POSIX systems that include leap seconds in their notion
of a timestamp, leap seconds are ignored by fromt imestamp ().

33 RE & §| koverflowError T A &ValueError, WA B EEHB S FEFEG
C localtime () PREHY SZEFVE R MG, JF & F localtime () H45HF 5] KosError 1A

B ValueError,

classmethod date.fromordinal (ordinal)

Return the date corresponding to the proleptic Gregorian ordinal, where January 1 of year 1 has ordinal 1.

ValueError is raised unless 1 <= ordinal <= date.max.toordinal (). For any date d,
date.fromordinal (d.toordinal ()) ==

classmethod date.fromisoformat (date_string)

Return a dat e corresponding to a date_string given in the format YYYY-MM-DD:

>>> from datetime import date
>>> date.fromisoformat ('2019-12-04")
datetime.date (2019, 12, 4)

This is the inverse of date. isoformat (). It only supports the format YYYY-MM-DD.

3.7 BUHTMA.

classmethod date.fromisocalendar (year, week, day)

1R 8|35 7€ year, week F11 day it ISO [k H il date, X E % date. isocalendar () Wi
ks

3.8 UBTINA.

KIE
date.min

/M H B date (MINYEAR, 1, 1) .
date.max

R HB, date (MAXYEAR, 12, 31),

date.resolution

P B AR ) B/NE] R, timedelta (days=1) .

2 This matches the definition of the *proleptic Gregorian” calendar in Dershowitz and Reingold’s book Calendrical Calculations, where it’s the
base calendar for all computations. See the book for algorithms for converting between proleptic Gregorian ordinals and many other calendar

systems.
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splfErE (Hik):
date.year
FEMINYEAR MIMAXYEAR 6], &5,

date.month

L& 12 (%)
date.day
IR[E] 1 B4 AR 7 I R E) BB
SCRFIE S
B8 SR
date2 = datel + timedelta | date?is timedelta.days days removed from datel. (1)
date2 = datel - timedelta | 115 date2 W{EMTE date2 + timedelta == datel, (2)
timedelta = datel - date2 | (3)
datel < date?2 MR datel WIRHEITE date2 2 WiWIAH datel /NT date2 . (4)
[Efi
(1) date? is moved forward in time if timedelta.days > 0, or backward if timedelta.days < O.
Afterward date2 - datel == timedelta.days. timedelta.seconds and timedelta.

microseconds are ignored. OverflowError is raised if date2.year would be smaller than
MINYEAR or larger than MAXYEAR.

(2) timedelta.seconds fl timedelta.microseconds & Z M.

(3) This is exact, and cannot overflow. timedelta.seconds and timedelta.microseconds are 0, and date2 + timedelta
== datel after.

(4) In other words, datel < date? if and only if datel.toordinal () < date2.toordinal ().
Date comparison raises TypeError if the other comparand isn’t also a date object. However,
Not Implemented is returned instead if the other comparand has a t imetuple () attribute. This hook
gives other kinds of date objects a chance at implementing mixed-type comparison. If not, when a date
object is compared to an object of a different type, TypeError is raised unless the comparison is == or ! =.
The latter cases return False or True, respectively.

In Boolean contexts, all date objects are considered to be true.
ST
date.replace (year=self.year, month=self.month, day=self.day)

Return a date with the same value, except for those parameters given new values by whichever keyword argu-
ments are specified.

NV

>>> from datetime import date
>>> d = date (2002, 12, 31)
>>> d.replace (day=26)
datetime.date (2002, 12, 26)

date.timetuple ()
Return a t ime. st ruct_time such as returned by t ime. localtime ().

The hours, minutes and seconds are 0, and the DST flag is -1.

d.timetuple () is equivalent to:

time.struct_time ((d.year, d.month, d.day, 0, 0, 0, d.weekday(), yday, -1))

where yday = d.toordinal() - date(d.year, 1, 1).toordinal () + 1 isthedaynum-
ber within the current year starting with 1 for January 1st.
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date.toordinal ()
Return the proleptic Gregorian ordinal of the date, where January 1 of year 1 has ordinal 1. For any date
objectd, date.fromordinal (d.toordinal ()) ==

date.weekday ()
Rl —MRARELIL, BB—H0, BEAX M 6. B, date (2002, 12, 4).weekday ()
== 2, FPRMEEM=. Bisoweekday ().

date.isoweekday ()

R —NEEAREIL, BI—R 1, ER N7, fll: date (2002, 12, 4) .isoweekday ()
== 3, FREM=. W weekday (), isocalendar ().

date.isocalendar ()
R Al —AN=J67T4H, (ISO year, ISO week number, ISO weekday) .

The ISO calendar is a widely used variant of the Gregorian calendar.’

The ISO year consists of 52 or 53 full weeks, and where a week starts on a Monday and ends on a Sunday. The
first week of an ISO year is the first (Gregorian) calendar week of a year containing a Thursday. This is called
week number 1, and the ISO year of that Thursday is the same as its Gregorian year.

For example, 2004 begins on a Thursday, so the first week of ISO year 2004 begins on Monday, 29 Dec 2003
and ends on Sunday, 4 Jan 2004:

>>> from datetime import date
>>> date (2003, 12, 29).isocalendar ()

(2004, 1, 1)
>>> date (2004, 1, 4).isocalendar ()
(2004, 1, 7)

date.isoformat ()
Return a string representing the date in ISO 8601 format, YYYY-MM-DD:

>>> from datetime import date
>>> date (2002, 12, 4).isoformat ()
'2002-12-04"

This is the inverse of date. fromisoformat ().

date.__str__ ()
ST HBIN 2 d, str (d) M T d.isoformat ()

date.ctime ()
Return a string representing the date:

>>> from datetime import date
>>> date (2002, 12, 4).ctime()
'Wed Dec 4 00:00:00 2002"

d.ctime () &%0T:

time.ctime (time.mktime (d.timetuple()))

on platforms where the native C ctime () function (which time.ctime () invokes, but which date.
ctime () does not invoke) conforms to the C standard.

date.strftime (format)
R [E] A i R A AR e I AR B I 45 . ot 2 s rgas RS (R 0. %
RIS G W 5E BN RAE S [[strfrime() Fo strptime() 5947 A o

date.__format__ (format)
Ydate.strrtime () fllF. A EMHE R date M558 DA AKX A5 S FrEE R kg e
FFRARME ] st r. format () FATHEARACBCAFTRE. BERBURXFE M 5E8EY 3R, S fsurftimel()
Fo strptime() 8947 4 .

3 See R. H. van Gent’s guide to the mathematics of the ISO 8601 calendar for a good explanation.
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class:date &Rl

VAR R S AR T

>>> 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:

Ce 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

More examples of working with date:

>>> from datetime import date

>>> d = date.fromordinal (730920) # 730920th day after 1. 1. 0001
>>> d

datetime.date (2002, 3, 11)

>>> # Methods related to formatting string output
>>> d.isoformat ()

'2002-03-11"
>>> d.strftime (" 2d/Sm/Sy")
'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:

R 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:

C print (i)

2002 # ISO year

11 # ISO week number

1 # ISO day number ( 1 = Monday )

>>> # A date object is immutable; all operations produce a new object
>>> d.replace (year=2005)
datetime.date (2005, 3, 11)
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8.1.6 datetime W&

A datet ime object is a single object containing all the information from a date object and a t i me object.

Like a date object, datet ime assumes the current Gregorian calendar extended in both directions; like a t ime
object, datet ime assumes there are exactly 3600*24 seconds in every day.

oA

class datetime.datetime (year, month, day, hour=0, minute=0, second=0, microsecond=0, tz-
info=None, *, fold=0)
The year, month and day arguments are required. #zinfo may be None, or an instance of a t zinfo subclass.
The remaining arguments must be integers in the following ranges:

e MINYEAR <= year <= MAXYEAR,
e 1 <= month <= 12,

* 1 <= day <= #EFANRE,
<= hour < 24,

<= minute < 60,

second < 60,

L]

o o o o
A
Il

<= microsecond < 1000000,
« fold in [0, 1].
MRS HATEX LG N, WL valueError 4.
3.6 HUHTIA: 35 T fold Z4L.
Hetsds, ramndnk:

classmethod datetime.today ()
Return the current local datetime, with t zinfo None.

FEMT

datetime.fromtimestamp (time.time ())

See also now (), fromtimestamp ().
This method is functionally equivalent to now (), but without a t z parameter.

classmethod datetime.now (tz=None)
Return the current local date and time.

If optional argument 7z is None or not specified, this is like t oday (), but, if possible, supplies more precision
than can be gotten from going through a t ime. t ime () timestamp (for example, this may be possible on
platforms supplying the C gettimeofday () function).

If #z is not None, it must be an instance of a t z1n fo subclass, and the current date and time are converted to
1z’ s time zone.

This function is preferred over today () and utcnow ().

classmethod datetime.utcnow ()
Return the current UTC date and time, with t zinfo None.

This is like now (), but returns the current UTC date and time, as a naive datet ime object. An aware
current UTC datetime can be obtained by calling datetime.now (timezone.utc). See also now ().

%k Because naive datet ime objects are treated by many datet ime methods as local times, it is
preferred to use aware datetimes to represent times in UTC. As such, the recommended way to create an
object representing the current time in UTC is by calling datetime.now (timezone.utc).
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classmethod datetime.fromtimestamp (fimestamp, tz=None)

A 1] BT POSIX I (] 8 B £ ime . £ ime () WIRIEE YA M H RTINS R] . QR AT S50 2 2
None BURIEE , WA S WA TG R H BRI, R datet ime MG RIA
A,

If #z is not None, it must be an instance of a t zinfo subclass, and the timestamp is converted to 7’ s time
Zone.

fromtimestamp () may raise OverflowError, if the timestamp is out of the range of values sup-
ported by the platform C localtime () or gmtime () functions, and OSError on localtime ()
or gmtime () failure. It's common for this to be restricted to years in 1970 through 2038. Note that on
non-POSIX systems that include leap seconds in their notion of a timestamp, leap seconds are ignored by
fromtimestamp (), and then it’s possible to have two timestamps differing by a second that yield identical
datet ime objects. This method is preferred over ut cfromtimestamp ().

3.3 lRE & 5| KoverflowError MM AN EValueError, RN R #EBEB L TLEFEE C
localtime () B{ gmtime () PRENISCFFEHE M IE. H AT localtime () B gmtime () Hi4H
5| kO0SError A ValueError,

3.6 it &4 fromtimestamp () AIfEIR[E Fold {HIE N 1 HIZEH.,

classmethod datetime.utcfromtimestamp (timestamp)

Return the UTC datet ime corresponding to the POSIX timestamp, with t zinfo None. (The resulting
object is naive.)

This may raise OverflowError, if the timestamp is out of the range of values supported by the platform
C gmtime () function, and OSError on gmtime () failure. It's common for this to be restricted to years
in 1970 through 2038.

FAER|— A B datetime X4, WIHM fromtimestamp ():

’ datetime.fromtimestamp (timestamp, timezone.utc)

1E POSIX A6 E, EFM T AT R

’datetime(197o, 1, 1, tzinfo=timezone.utc) + timedelta (seconds=timestamp)

AR ZTET G —FIE R B SRS AR S . MMINYEAR B|MAXYEAR WX [A]

{t: Because naive dat et ime objects are treated by many dat et ime methods as local times, it is pre-

ferred to use aware datetimes to represent times in UTC. As such, the recommended way to create an object
representing a specific timestamp in UTC is by calling datetime. fromtimestamp (timestamp,
tz=timezone.utc).

33 R 8 B| koverflowError M A i&ValueError, WIS EEBEBEELFETE C
gmtime () PRELHYSCRHEEITE . HTE gmtime () HEEHG| K O0SError MAEValueError,

classmethod datetime.fromordinal (ordinal)

Return the datet ime corresponding to the proleptic Gregorian ordinal, where January 1 of year 1 has ordinal
1. ValueError is raised unless 1 <= ordinal <= datetime.max.toordinal (). The hour,
minute, second and microsecond of the result are all 0, and t zinfois None.

classmethod datetime.combine (date, time, tzinfo=self.tzinfo)

Return a new datet ime object whose date components are equal to the given date object’s, and whose
time components are equal to the given t ime object’s. If the tzinfo argument is provided, its value is used to
set the t zinfo attribute of the result, otherwise the ¢ zinfo attribute of the time argument is used.

For any datetime objectd, d == datetime.combine(d.date(), d.time(), d.tzinfo).
If date is a datet ime object, its time components and t zinfo attributes are ignored.

3.6 R EE A T tzinfo 5.
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classmethod datetime.fromisoformat (date_string)
Return a datet ime corresponding to a date_string in one of the formats emitted by date. isoformat ()
and datetime.isoformat ().

Specifically, this function supports strings in the format:

YYYY-MM-DD [*HH[ :MM[:SS[.£f££[£f££]]]] [+tHH:MM[:SS[.££££££]]]]

where * can match any single character.

#%7R: This does not support parsing arbitrary ISO 8601 strings - it is only intended as the inverse oper-
ation of datetime.isoformat (). A more full-featured ISO 8601 parser, dateutil.parser.
isoparse is available in the third-party package dateutil. This does not support parsing arbitrary ISO
8601 strings - it is only intended as the inverse operation of datetime. isoformat ().

il

>>> from datetime import datetime

>>> datetime.fromisoformat ('2011-11-04")

datetime.datetime (2011, 11, 4, 0, 0)

>>> datetime.fromisoformat ('2011-11-04T00:05:23")

datetime.datetime (2011, 11, 4, 0, 5, 23)

>>> datetime.fromisoformat ('2011-11-04 00:05:23.283")

datetime.datetime (2011, 11, 4, 0, 5, 23, 283000)

>>> datetime.fromisoformat ('2011-11-04 00:05:23.283+00:00")

datetime.datetime (20121, 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 BUHTMA.

classmethod datetime.fromisocalendar (year, week, day)
Return a datet ime corresponding to the ISO calendar date specified by year, week and day. The non-date
components of the datetime are populated with their normal default values. This is the inverse of the function
datetime.isocalendar().

3.8 BUHTIA.

classmethod datetime.strptime (date_string, format)
Return a datet ime corresponding to date_string, parsed according to format.

XA T

datetime (* (time.strptime (date_string, format) [0:6]))

ValueError israised if the date_string and format can’t be parsed by t ime . st rpt ime () or if it returns
a value which isn’t a time tuple. For a complete list of formatting directives, see strftime() F= strptime() 4947
KIgik:
datetime.min

EW[FE/Rdatet ime, datetime (MINYEAR, 1, 1, tzinfo=None),

datetime.max
&% Mt By B] F JRdatetime, datetime (MAXYEAR, 12, 31, 23, 59, 59, 999999,
tzinfo=None) ,

datetime.resolution
PN AHIEER ) datet ime X5 2 [A] 0] BEM B/ FE, timedelta (microseconds=1),

SeplmrE (Hik):
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datetime.year

FYEMINYEAR FIMAXYEAR 2 [8], 40415,

datetime.month

1212 (%)

datetime.day

AR ] 1B AR A R AR AT

datetime.hour

PUETER /& range (24) .

datetime.minute

BUEFEHE /& range (60) o

datetime.second

BUETEH & range (60) o

datetime.microsecond

BUETERZ range (1000000)

datetime.tzinfo

YA tzinfo ZAifE s datet ime MG ARIIXTR , WIREA 2 AHNN None,

datetime.fold

In [0, 1]. Used to disambiguate wall times during a repeated interval. (A repeated interval occurs when
clocks are rolled back at the end of daylight saving time or when the UTC offset for the current zone is decreased
for political reasons.) The value O (1) represents the earlier (later) of the two moments with the same wall time
representation.

3.6 BUBTINA.

SEFFIIES

e &ZR

datetime2 = datetimel + timedelta | (1)

datetime?2 datetimel - timedelta | (2)

timedelta = datetimel - datetime2 | (3)

datetimel < datetime2 W#idatet ime Hdatetime, (4)

(1) datetime?2 is a duration of timedelta removed from datetime 1, moving forward in time if timedelta.days

>0, or backward if timedelta.days <0. The result has the same t z i nfo attribute as the input datetime,
and datetime?2 - datetimel == timedelta after. OverflowError israised if datetime2.year would be smaller
than MTNYEAR or larger than MAXYEAR. Note that no time zone adjustments are done even if the input is an
aware object.

(2) i1 datetime? §i75 datetime2 + timedelta == datetimel., S5AANNIRIE—FE, Z55E A 5% A datetime

MR tzinfo J@th, RIFEH AR MRS, I A A ST AT KA.

(3) Subtraction of a datetime from a datetime is defined only if both operands are naive, or if both are

aware. If one is aware and the other is naive, TypeError is raised.

If both are naive, or both are aware and have the same t zinfo attribute, the t zinfo attributes are ignored,
and the result is a t imedelta object f such that datetime2 + t == datetimel. No time zone
adjustments are done in this case.

If both are aware and have different tzinfo attributes, a—b acts as if a and b were first converted to
naive UTC datetimes first. Theresultis (a.replace (tzinfo=None) - a.utcoffset()) - (b.
replace (tzinfo=None) - b.utcoffset ()) except that the implementation never overflows.

(4) 24 datetimel HWE)LE datetime2 27 Fi AN datetimel /NT- datetime2 ,

If one comparand is naive and the other is aware, TypeError is raised if an order comparison is attempted.
For equality comparisons, naive instances are never equal to aware instances.
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If both comparands are aware, and have the same ¢ z i n f o attribute, the common ¢ z i n o attribute is ignored
and the base datetimes are compared. If both comparands are aware and have different ¢ zinfo attributes,
the comparands are first adjusted by subtracting their UTC offsets (obtained from self.utcoffset ()).

3.3 iR ¥4 Equality comparisons between aware and naive datet ime instances don’t raise TypeError.

#[E]: In order to stop comparison from falling back to the default scheme of comparing object addresses,
datetime comparison normally raises TypeError if the other comparand isn’t also a datet ime object.
However, Not Implemented is returned instead if the other comparand has a timetuple () attribute.
This hook gives other kinds of date objects a chance at implementing mixed-type comparison. If not, when a
datetime object is compared to an object of a different type, TypeError is raised unless the comparison
is == or !=. The latter cases return False or True, respectively.

S
datetime.date ()

1% 1] B [A]#f year, month Al day {HAdate X4,

datetime.time ()
Return time object with same hour, minute, second, microsecond and fold. tzinfo is None. See also
method timetz ().

3.6} 5 fold {2 BEA BIAGEIIN = 1me W42,

datetime.timetz ()
Return t ime object with same hour, minute, second, microsecond, fold, and tzinfo attributes. See also method

time ().
3.6 i A fold {H x9SR M 28R M1 € ime X4 .
datetime.replace (year=self.year, month=self.month, day=self.day, hour=self.hour,

minute=self.minute,  second=self.second,  microsecond=self.microsecond, tz-
info=self.tzinfo, * fold=0)
Return a datetime with the same attributes, except for those attributes given new values by whichever keyword
arguments are specified. Note that t zinfo=None can be specified to create a naive datetime from an aware
datetime with no conversion of date and time data.

3.6 UHTIA: HINT fold 244

datetime.astimezone (1z=None)
R NEAEFHW czinfo B z Mdatetime X4, IR H TR0 B £ 1545 26 B 1
UTC W] self M[R], {HH 1z B X B A s .

If provided, fz must be an instance of a t zinfo subclass, and its ut cof fset () and dst () methods must
not return None. If self is naive, it is presumed to represent time in the system timezone.

If called without arguments (or with t z=None) the system local timezone is assumed for the target timezone.
The . tzinfo attribute of the converted datetime instance will be set to an instance of timezone with the
zone name and offset obtained from the OS.

N self.tzinfo K1z, self.astimezone (tz) 2T self: ANENt H WA S 347
EIMEESR Ry 2 XA fa], ) UTC W] 45 self Ml : 7E astz = dt.astlmezone(tz)
ZJ5, astz - astz.utcoffset () $FHAYE dt - dt.utcoffset () FHE I H B F00} e %5
Pio

If you merely want to attach a time zone object #z to a datetime dr without adjustment of date and time data, use
dt.replace (tzinfo=tz). If you merely want to remove the time zone object from an aware datetime
dt without conversion of date and time data, use dt . replace (tzinfo=None).

W B BN Wtzinfo. fromute () J7 ¥ fEtzinfo [ § & v w] DA ok & 2, M1 ¥
H[']astlmezone () WaR R gsE R, W Zms B DL, astimezone () WIAT NERZEMIT:
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def astimezone (self, tz):
if self.tzinfo is tz:
return self
# Convert self to UTIC, and attach the new time zone object.
utc = (self - self.utcoffset()) .replace(tzinfo=tz)
# Convert from UTC to tz's local time.
return tz.fromutc (utc)

3.3 Atz BUAE R AR IS o
3.6 RS astimezone () Jriknl AR JCRIZSEHIA I, SRFERE HAR R AR H] o

datetime.utcoffset ()
MHtzinfo A None, NiR[H None, HNIR[A| self.tzinfo.utcoffset (self), HHAEG
F A1 A None E‘Z%‘g/\mmf‘d\ﬂ: ﬂiﬂﬁtlmedelta SRS KR
3.7 Wit 5 UTC Bof 22 N PR il A — AN 550 o e

datetime.dst ()
M czinfo y None, NiR[H] None, FHNiR[H| self.tzinfo.dst (self), HHLEFH A
None s —MRE/NT— iﬂﬁtlmedelta PO JNESREIb 2

3.7 WU A% DST FEAE A PR B — 4B e

datetime.tzname ()
M tzinfo y None, MRH None, HMRH self.tzinfo.tzname (self), WHRGHEANIR
1] None @i%ﬂ/\?ﬁ“$ﬁ%mh%|7yﬁ#% .

datetime.timetuple ()
Return a t ime. st ruct_time such as returned by t ime. localtime ().

d.timetuple () is equivalent to:

time.struct_time ((d.year, d.month, d.day,
d.hour, d.minute, d.second,
d.weekday (), yday, dst))

where yday = d.toordinal() - date(d.year, 1, 1).toordinal() + 1 isthedaynum-
ber within the current year starting with 1 for January 1st. The tm_1isdst flag of the result is set according
to the dst () method: tzinfois None or dst () returns None, tm_isdst issetto —1;else if dst ()
returns a non-zero value, tm_isdst issetto 1;else tm_1isdst issetto O.

datetime.utctimetuple ()
If datetime instance d is naive, this is the same as d. timetuple () except that tm_1isdst is forced to
0 regardless of what d.dst () returns. DST is never in effect for a UTC time.

If d is aware, d is normalized to UTC time, by subtracting d.utcoffset (),anda t ime. st ruct_time
for the normalized time is returned. tm_isdst is forced to 0. Note that an OverflowError may be
raised if d.year was MINYEAR or MAXYEAR and UTC adjustment spills over a year boundary.

%%k Because naive datet ime objects are treated by many datet ime methods as local times, it is
preferred to use aware datetimes to represent times in UTC; as a result, using utcfromtimetuple
may give misleading results. If you have a naive datetime representing UTC, use datetime.
replace (tzinfo=timezone.utc) to make it aware, at which point you can use datetime.
timetuple ().

datetime.toordinal ()
Return the proleptic Gregorian ordinal of the date. The same as self.date () .toordinal ().

datetime.timestamp ()
Return POSIX timestamp corresponding to the datet ime instance. The return value is a £1oat similar to
that returned by t ime. time ().
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Naive datet ime instances are assumed to represent local time and this method relies on the platform C
mktime () function to perform the conversion. Since datetime supports wider range of values than
mktime () on many platforms, this method may raise OverflowError for times far in the past or far
in the future.

P AR datet ime S, RIEHERTHE =08

(dt - datetime (1970, 1, 1, tzinfo=timezone.utc)).total_seconds ()

3.3 BB
3.6 MU S#: timestamp () J7yRHH £old JRIER I I E A 1) Bl o 4 ] B S

#i(El: There is no method to obtain the POSIX timestamp directly from a naive dat et i me instance repre-
senting UTC time. If your application uses this convention and your system timezone is not set to UTC, you
can obtain the POSIX timestamp by supplying t zinfo=timezone.utc:

’timestamp = dt.replace(tzinfo=timezone.utc) .timestamp ()

e PEPON=R g NIk ¢

’timestamp = (dt - datetime (1970, 1, 1)) / timedelta (seconds=1)

datetime.weekday ()

R A AR EWIL, B3—R0, BHIR N 6. tHY4T self.date () .weekday (). 7
5 isoweekday ().

W

datetime.isoweekday ()

R AR R L, BN 1, BIR N7, 24T self.date() .isoweekday (). 7

& weekday (), isocalendar ().

datetime.isocalendar ()

Return a 3-tuple, (ISO year, ISO week number, ISO weekday). The same as self.date() .
isocalendar ().

datetime.isoformat (sep="T’, timespec="auto’)

Return a string representing the date and time in ISO 8601 format:
e YYYY-MM-DDTHH:MM:SS.ffffff,if microsecondisnot(
* YYYY-MM-DDTHH:MM:SS, if microsecondis O
If utcoffset () does not return None, a string is appended, giving the UTC offset:
* YYYY-MM-DDTHH:MM:SS.ffffff+HH:MM[:SS[.f£££££f]],if microsecondisnot(
* YYYY-MM-DDTHH:MM:SS+HH:MM[:SS[.fff£fff]],if microsecondis(
Bl

>>> 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 ()
'2019-05-18T15:17:00400:00"

The optional argument sep (default ' T ') is a one-character separator, placed between the date and time portions
of the result. For example:

>>> from datetime import tzinfo, timedelta, datetime

>>> class TZ (tzinfo) :
"""A time zone with an arbitrary, constant -06:39 offset."""
def utcoffset(self, dt):

(continues on next page)
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(R L —5)

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"

S timespec B E RN RIZLAHE (BRIAH "auto'). ERAZATEHZ —:
"auto': Y microsecond j 0 M5 'seconds' #[F, FNE 'microseconds’ A,

* 'hours"': Include the hour in the two-digit HH format.

e 'minutes': Include hour and minute in HH : MM format.
¢ 'seconds': Include hour, minute, and secondin HH:MM: SS format.

e 'milliseconds': Include full time, but truncate fractional second part to milliseconds.
HH:MM:SS. sss format.

e 'microseconds': Include full time in HH:MM: SS. f£ff£ff format.

) HEBRAA IR PRS- T, AR B A

ValueError will be raised on an invalid fimespec argument:

>>> 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 HUBT A ST timespec Z4]

datetime.__str__ ()
ST datetime LM d, str(d) Z44TF d.isoformat (' '),

datetime.ctime ()
Return a string representing the date and time:

>>> from datetime import datetime
>>> datetime (2002, 12, 4, 20, 30, 40).ctime()
'Wed Dec 4 20:30:40 2002"

The output string will not include time zone information, regardless of whether the input is aware or naive.
d.ctime () &3%0T:

time.ctime (time.mktime (d.timetuple()))

on platforms where the native C ctime () function (which time.ctime () invokes, but which
datetime.ctime () does not invoke) conforms to the C standard.

datetime.strftime (format)
Return a string representing the date and time, controlled by an explicit format string. For a complete list of
formatting directives, see strftime() Fo strptime() 8947 .

datetime.__format__ (format)
Sameas datetime.strftime (). This makes it possible to specify a format string for a dat et i me object
in formatted string literals and when using st r. format (). For a complete list of formatting directives, see
strftime() #= strptime() 8947 4.
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Examples of Usage: datetime

Examples of working with datet ime objects:

>>> from datetime import datetime, date, time, timezone

>>> # Using datetime.combine ()

>>> d = date (2005, 7, 14)

>>> t = time (12, 30)

>>> datetime.combine (d, t)
datetime.datetime (2005, 7, 14, 12, 30)

>>> # Using datetime.now()

>>> datetime.now ()

datetime.datetime (2007, 12, 6, 16, 29, 43, 79043) # GMT +1

>>> datetime.now (timezone.utc)

datetime.datetime (2007, 12, 6, 15, 29, 43, 79060, tzinfo=datetime.timezone.utc)

>>> # Using datetime.strptime ()

>>> dt = datetime.strptime("21/11/06 16:30", "2d/%m/%y $H:%M")
>>> dt

datetime.datetime (2006, 11, 21, 16, 30)

>>> # Using datetime.timetuple () to get tuple of all attributes
>>> tt = dt.timetuple ()
>>> for it in tt:

print (it)
2006 # year
11 # month
21 # day
16 # hour
30 # minute
0 # second
1 # weekday (0 = Monday)
325 # number of days since lst January
-1 # dst - method tzinfo.dst () returned None

>>> # Date in ISO format
>>> ic = dt.isocalendar()
>>> for it in ic:

print (it)
2006 # ISO year
47 # ISO week
2 # ISO weekday

>>> # Formatting a datetime

>>> dt.strftime ("$A, $d. %B %Y $I:%MS%p")

'Tuesday, 21. November 2006 04:30PM'

>>> 'The {1} is {0:%d}, the {2} is {0:%B}, the {3} is {0:%I:%M%p}."'.format (dt, "day
<", "month", "time")

'The day is 21, the month is November, the time is 04:30PM.'

The example below defines a ¢ z1info subclass capturing time zone information for Kabul, Afghanistan, which used
+4 UTC until 1945 and then +4:30 UTC thereafter:

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)

(continues on next page)
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(e )

def utcoffset (self, dt):
if dt.year < 1945:
return timedelta (hours=4)
elif (1945, 1, 1, 0, 0) <= dt.timetuple()[:5] < (1945, 1, 1, 0, 30):
# An ambiguous ("imaginary") half-hour range representing
# a 'fold' in time due to the shift from +4 to +4:30.
# If dt falls in the imaginary range, use fold to decide how
# to resolve. See PEP495.
return timedelta (hours=4, minutes=(30 if dt.fold else 0))
else:
return timedelta (hours=4, minutes=30)

def fromutc(self, dt):
# Follow same validations as in datetime.tzinfo
if not isinstance(dt, datetime) :
raise TypeError ("fromutc() requires a datetime argument")
if dt.tzinfo is not self:
raise ValueError("dt.tzinfo is not self")

# A custom implementation 1s required for fromutc as

# the input to this function is a datetime with utc values

# but with a tzinfo set to self.

# See datetime.astimezone or fromtimestamp.

if dt.replace(tzinfo=timezone.utc) >= self.UTC_MOVE_DATE:
return dt + timedelta (hours=4, minutes=30)

else:
return dt + timedelta (hours=4)

def dst (self, dt):
# Kabul does not observe daylight saving time.
return timedelta (0)

def tzname (self, dt):
if dt >= self.UTC_MOVE_DATE:
return "+04:30"
return "+04"

Usage of KabulTz from above:

>>> tzl = KabulTz ()

>>> # Datetime before the change

>>> dtl = datetime (1900, 11, 21, 16, 30, tzinfo=tzl)
>>> print (dtl.utcoffset())

4:00:00

>>> # Datetime after the change

>>> dt2 = datetime (2006, 6, 14, 13, 0, tzinfo=tzl)
>>> print (dt2.utcoffset ())

4:30:00

>>> # Convert datetime to another time zone

>>> dt3 = dt2.astimezone (timezone.utc)

>>> dt3

datetime.datetime (2006, 6, 14, 8, 30, tzinfo=datetime.timezone.utc)
>>> dt2

datetime.datetime (2006, 6, 14, 13, 0, tzinfo=KabulTz())

>>> dt2 == dt3

True
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8.1.7 time W&

A time object represents a (local) time of day, independent of any particular day, and subject to adjustment via a
t zinfo object.
class datetime.time (hour=0, minute=0, second=0, microsecond=0, tzinfo=None, *, fold=0)
All arguments are optional. #zinfo may be None, or an instance of a t z1info subclass. The remaining argu-
ments must be integers in the following ranges:

e 0 <= hour < 24,

e 0 <= minute < 60,

e 0 <= second < 60,

e 0 <= microsecond < 1000000,
¢ fold in [0, 17.

If an argument outside those ranges is given, ValueError is raised. All default to O except tzinfo, which
defaults to None.

Hop:

time.min
RPN time, time (0, 0, 0, 0).

time.max
ARt ime, time (23, 59, 59, 999999),

time.resolution
WA ER time ¥4 2 [8) 7] BEWY /N E] B, timedelta (microseconds=1), {HE#HFE
B time MR ARLFHEAZH.

o (Hi%k):

time.hour
BUETEH 2 range (24) .

time.minute
BUETEEZ range (60) .

time.second
BUETEHE 2 range (60) .

time.microsecond
BUETEEZ range (1000000)

time.tzinfo

Y524 zinfo ZHPUL L ¢ ime MTEAFHIN G, WIRBCA EAMENN None.

time.fold
In [0, 1]. Used to disambiguate wall times during a repeated interval. (A repeated interval occurs when
clocks are rolled back at the end of daylight saving time or when the UTC offset for the current zone is decreased
for political reasons.) The value O (1) represents the earlier (later) of the two moments with the same wall time
representation.

3.6 BUBTINA.

t ime objects support comparison of t ime to t ime, where a is considered less than b when a precedes b in time.
If one comparand is naive and the other is aware, TypeError is raised if an order comparison is attempted. For
equality comparisons, naive instances are never equal to aware instances.

If both comparands are aware, and have the same ¢ zinfo attribute, the common t z info attribute is ignored and
the base times are compared. If both comparands are aware and have different ¢ z i nfo attributes, the comparands
are first adjusted by subtracting their UTC offsets (obtained from self.utcoffset ()). In order to stop mixed-
type comparisons from falling back to the default comparison by object address, when a t ime object is compared
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to an object of a different type, TypeError is raised unless the comparison is == or !=. The latter cases return
Falseor True, respectively.

3.3 R ¥4 : Equality comparisons between aware and naive t i me instances don’t raise TypeError.

In Boolean contexts, a t i me object is always considered to be true.

3.5 Ji ¥ &% Before Python 3.5, a t ime object was considered to be false if it represented midnight in UTC. This
behavior was considered obscure and error-prone and has been removed in Python 3.5. See bpo-13936 for full details.

oAt AR 7Ty ik

classmethod time.fromisoformat (fime_string)
Return a time corresponding to a time_string in one of the formats emitted by time. isoformat ().
Specifically, this function supports strings in the format:

HH[:MM[:SS[.f££[f£f£]]]] [+HH:MM[:SS[.f£f£f££f£f]]]

#%;13: This does not support parsing arbitrary ISO 8601 strings. It is only intended as the inverse operation
of time.isoformat ().

Pl

>>> from datetime import time

>>> time.fromisoformat ('04:23:01")

datetime.time (4, 23, 1)

>>> time.fromisoformat ('04:23:01.000384")

datetime.time (4, 23, 1, 384)

>>> time.fromisoformat ('04:23:01+04:00")

datetime.time (4, 23, 1, tzinfo=datetime.timezone (datetime.

—~timedelta (seconds=14400)))

3.7 BB

KBTIk

time.replace (hour=self.hour, minute=self.minute, second=self.second, microsecond=self.microsecond,
tzinfo=self.tzinfo, * fold=0)

Return a t i me with the same value, except for those attributes given new values by whichever keyword argu-
ments are specified. Note that t zinfo=None can be specified to create a naive t ime from an aware t ime,
without conversion of the time data.

3.6 HUHT A 34011 fold 244

time.isoformat (fimespec="auto’)

Return a string representing the time in ISO 8601 format, one of:

e HH:MM:SS.ffffff,if microsecondisnot(

e HH:MM:SS, if microsecondis0

e HH:MM:SS.ffffff+HH:MM[:SS[.fEff£f£f£f]],if utcoffset () does not return None

e HH:MM:SS+HH:MM[:SS[.ffffff]],if microsecondisQand utcoffset () doesnotreturn

None

A[ESHL timespec B WASNF I ZHHE (BRIAKH "auto'). BER[PAEPAFEZ —:
e 'auto': Y microsecond H O N5 'seconds' fifF], FHMNE 'microseconds' .

* 'hours': Include the hour in the two-digit HH format.

e 'minutes': Include hour and minute in HH : MM format.

e '"seconds': Include hour, minute, and second in HH:MM: SS format.
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e 'milliseconds': Include full time, but truncate fractional second part to milliseconds.
HH:MM:SS. sss format.

e 'microseconds': Include full time in HH:MM: SS. ffffff format.

flE): HERR i TR E R BT, A2 i A

ST IR timespec 505 | K ValueError,
ANGIE

>>> 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 WGHTIMA: B89N T timespec %41,

time.__str__ ()

STTHFE T ¢, str(t) T t.1isoformat ().

time.strftime (format)
Return a string representing the time, controlled by an explicit format string. For a complete list of formatting
directives, see strftime() #= strptime() 4947 4.

time.__format__ (format)
Same as t ime. st rftime (). This makes it possible to specify a format string for a ¢ i me object in format-
ted string literals and when using st r. format (). For a complete list of formatting directives, see strftime()
Fo strptime() 8947 .

time.utcoffset ()
MH tzinfo A None, MR None, HNIR[A| self.tzinfo.utcoffset (None), HHIEG
HARIRE] None B —MgEE/NF— %EI’J a timedelta XEIPHFG] KR .

3.7 i UTC B2 AN FRRR 6 — AR i
time.dst ()

M-t zinfo A None, NJiR[E None, {5Ni&[H] self.tzinfo.dst (None), JHHIEGHE A
None B — Mg B /INT— féﬁtlmedelta PO LRIV s

3.7 WU 5%: DST ZE{e A PRI — B i E .

time.tzname ()
¥ tzinfo A None, W& None, FHMIR[E] self.tzinfo.tzname (None), WHRJGENIR
] None i # —ANFERFRXT R NKFG | & FH .

Examples of Usage: time

Examples of working with a t ime object:

>>> from datetime import time, tzinfo, timedelta
>>> class TZl (tzinfo):
def utcoffset(self, dt):
return timedelta (hours=1)
def dst(self, dt):
return timedelta (0)
def tzname (self,dt):

(continues on next page)
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(R L —5)

return "+01:00"
def _ repr (self) :
return f" o"

>>> t = time (12, 10, 30, tzinfo=TZ1())
>>> t

datetime.time (12, 10, 30, tzinfo=TZ1())
>>> t.isoformat ()

'12:10:30+01:00"

>>> t.dst ()

datetime.timedelta (0)

>>> t.tzname ()

'+01:00"

>>> 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

This is an abstract base class, meaning that this class should not be instantiated directly. Define a subclass of
tzinfo to capture information about a particular time zone.

tzinfo iy (ALK TR) MEBIA AR datet ime Flt ime XIRMMMTES . IXLEXFR A
ENTR B Y. T A B ], FFH.t2z1nfo MR SCR R AU A5 UTC fY2E(E. X445
PAJe DST ZE{HIY T35, #- S eI H I s a0 S A A .

You need to derive a concrete subclass, and (at least) supply implementations of the standard ¢ z i n £ o methods
needed by the dat et ime methods you use. The dat et ime module provides t imezone, asimple concrete
subclass of tzinfo which can represent timezones with fixed offset from UTC such as UTC itself or North
American EST and EDT.

Special requirement for pickling: A t zinfo subclass musthavean ___init__ () method that can be called
with no arguments, otherwise it can be pickled but possibly not unpickled again. This is a technical requirement
that may be relaxed in the future.

A concrete subclass of ¢ zinfo may need to implement the following methods. Exactly which methods are
needed depends on the uses made of aware datet ime objects. If in doubt, simply implement all of them.

tzinfo.utcoffset (df)

Return offset of local time from UTC, as a t imede1ta object that is positive east of UTC. If local time is
west of UTC, this should be negative.

This represents the total offset from UTC; for example, if a £ zinfo object represents both time zone and
DST adjustments, utcoffset () should return their sum. If the UTC offset isn’t known, return None.
Else the value returned must be a t imedelta object strictly between -t imedelta (hours=24) and
timedelta (hours=24) (the magnitude of the offset must be less than one day). Most implementations
of utcoffset () will probably look like one of these two:

return CONSTANT # fixed-offset class
return CONSTANT + self.dst (dt) # daylight-aware class

M utcoffset () IREMEA KN None, Nldst () AR IR [E] None,
BiAfJutcoffset () SLMET| K Not ImplementedError,

3.7 WU 5% UTC I 22 A FERR A — R A {E

tzinfo.dst (dt)

Return the daylight saving time (DST) adjustment, as a t imede 1t a object or None if DST information isn’t
known.
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Return timedelta (0) if DST is not in effect. If DST is in effect, return the offset as a t imede 1t a object
(see utcorffset () for details). Note that DST offset, if applicable, has already been added to the UTC offset
returned by utcoffset (), so there’s no need to consult dst () unless you're interested in obtaining DST
info separately. For example, datetime.timetuple () callsits t zinfo attribute’s dst () method to
determine how the tm_isdst flag should be set, and tzinfo. fromutc () calls dst () to account for
DST changes when crossing time zones.

—ANA] DA B AL BEARHE TN B £ z i nfo TR S 1z W AE MR TR Hh g — 3k
tz.utcoffset (dt) - tz.dst(dt)

must return the same result for every datet imedtwithdt .tzinfo == tz Forsane t zinfo subclasses,
this expression yields the time zone’s “standard offset”, which should not depend on the date or the time, but
only on geographic location. The implementation of datetime.astimezone () relies on this, but cannot
detect violations; it’s the programmer’s responsibility to ensure it. If a ¢ zinfo subclass cannot guarantee
this, it may be able to override the default implementation of tzinfo. fromutc () to work correctly with
astimezone () regardless.

RZHdst () LB REL ML T ME Z—:

def dst(self, dt):
# a fixed-offset class: doesn't account for DST
return timedelta (0)

B g

def dst (self, dt):
# Code to set dston and dstoff to the time zone's DST
# transition times based on the input dt.year, and expressed
# in standard local time.

if dston <= dt.replace(tzinfo=None) < dstoff:
return timedelta (hours=1)

else:
return timedelta (0)

BN dst () SEP4sT| KK Not ImplementedError,
3.7 fi s 5 DST 2E{EANFFRR 0 — AR50 B e .

tzinfo.tzname (dt)
Return the time zone name corresponding to the datet ime object dt, as a string. Nothing about string names
is defined by the datetime module, and there’s no requirement that it mean anything in particular. For
example, "GMT”, "UTC”, ”-500”, 7-5:00”, ’EDT”, "US/Eastern”, ” America/New York” are all valid replies.
Return None if a string name isn’t known. Note that this is a method rather than a fixed string primarily
because some tzinfo subclasses will wish to return different names depending on the specific value of dr
passed, especially if the ¢ zinfo class is accounting for daylight time.

BNt zname () SEMET| K Not ImplementedError,

These methods are called by a datetime or time object, in response to their methods of the same names. A
datetime object passes itself as the argument, and a t ime object passes None as the argument. A tzinfo
subclass’s methods should therefore be prepared to accept a dt argument of None, or of class datet ime.

When None is passed, it’s up to the class designer to decide the best response. For example, returning None is
appropriate if the class wishes to say that time objects don’t participate in the ¢ zinfo protocols. It may be more
useful for utcof fset (None) to return the standard UTC offset, as there is no other convention for discovering
the standard offset.

When a datet ime object is passed in response to a datet ime method, dt .t zinfo is the same object as self.
t zinfo methods can rely on this, unless user code calls ¢ zinfo methods directly. The intent is that the t zinfo
methods interpret dt as being in local time, and not need worry about objects in other timezones.

WH BNt zinfo Ok, RATRESAEERE:
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tzinfo.fromutec (dt)
This is called from the default datetime.astimezone () implementation. When called from that, dt .
tzinfo is self, and dr's date and time data are to be viewed as expressing a UTC time. The purpose of
fromutc () is to adjust the date and time data, returning an equivalent datetime in self’s local time.

Most t z info subclasses should be able to inherit the default £ romutc () implementation without problems.
It’s strong enough to handle fixed-offset time zones, and time zones accounting for both standard and daylight
time, and the latter even if the DST transition times differ in different years. An example of a time zone the
default fromutc () implementation may not handle correctly in all cases is one where the standard offset
(from UTC) depends on the specific date and time passed, which can happen for political reasons. The default
implementations of astimezone () and fromutc () may not produce the result you want if the result is
one of the hours straddling the moment the standard offset changes.

MG EI XTI DRI ACRD , BRIA fromute () SEBLRIAT R KT

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,

(continues on next page)
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(e )

tzinfo=self, fold=fold)

def utcoffset (self, dt):
if self._isdst (dt):
return DSTOFFSET
else:
return STDOFFSET
def dst (self, dt):
if self._isdst (dt):
return DSTDIFF
else:
return ZERO
def tzname (self, dt):
return _time.tzname[self._isdst (dt) ]
def _isdst(self,
tt

dt) :

(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 Z2am (standard time) on the second
# Sunday in March, which is the first Sunday on or after Mar 8.
DSTSTART_2007 = datetime (1, 3, 8, 2)

# and ends at 2am (DST time) on the first Sunday of Nov.

DSTEND_2007 datetime (1, 11, 1, 2)

# From 1987 to 2006, DST used to start at Z2am (standard time) on the first
# Sunday in April and to end at 2am (DST time) on the last

# Sunday of October,
DSTSTART_1987_2006 datetime (1, 4, 1, 2)

DSTEND_1987_2006 datetime (1, 10, 25, 2)

# From 1967 to 1986, DST used to start at Z2am (standard time) on the last

# Sunday in April (the one on or after April 24) and to end at 2am (DST time)
# on the last Sunday of October, which is the first Sunday

# on or after Oct 25.

DSTSTART_1967_1986
DSTEND_1967_1986

which is the first Sunday on or after Oct 25.

24, 2)

datetime (1, 4,
DSTEND_1987_2006

(continues on next page)
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def

us_dst_range (year) :
# Find start and end times for US DST. For years before 1967, return
# start = end for no DST.
if 2006 < year:

dststart, dstend = DSTSTART_2007, DSTEND_2007
elif 1986 < year < 2007:

dststart, dstend = DSTSTART_1987_2006, DSTEND_1987_2006
elif 1966 < year < 1987:

dststart, dstend = DSTSTART_1967_1986, DSTEND_1967_1986
else:

return (datetime (year, 1, 1), ) * 2

start = first_sunday_on_or_after (dststart.replace (year=year))
end = first_sunday_on_or_after (dstend.replace (year=year))
return start, end

class USTimeZone (tzinfo) :

def __init__(self, hours, reprname, stdname, dstname) :
self.stdoffset = timedelta (hours=hours)
self.reprname = reprname
self.stdname = stdname
self.dstname = dstname

def _ _repr__ (self):
return self.reprname

def tzname (self, dt):
if self.dst (dt):
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

(continues on next page)
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def fromutc(self, dt):
assert dt.tzinfo is self
start, end = us_dst_range (dt.year)
start = start.replace(tzinfo=self)
end = end.replace(tzinfo=self)
std_time = dt + self.stdoffset
dst_time = std_time + HOUR
if end <= dst_time < end + HOUR:
# Repeated hour
return std_time.replace(fold=1)
if std_time < start or dst_time >= end:
# Standard time
return std_time
if start <= std_time < end - HOUR:
# Daylight saving time
return dst_time

Eastern = USTimeZone (-5, "Eastern", "EST", "EDT")
Central = USTimeZone (-6, "Central", "csT", "CDT")
Mountain = USTimeZone (-7, "Mountain", "MST", "MDT")
Pacific = USTimeZone (-8, "Pacific", "PST", "PDT")

Note that there are unavoidable subtleties twice per year in a ¢t zinfo subclass accounting for both standard and
daylight time, at the DST transition points. For concreteness, consider US Eastern (UTC -0500), where EDT begins
the minute after 1:59 (EST) on the second Sunday in March, and ends the minute after 1:59 (EDT) on the first Sunday
in November:

UuTC 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

When DST starts (the “start” line), the local wall clock leaps from 1:59 to 3:00. A wall time of the form 2:MM
doesn’t really make sense on that day, so astimezone (Eastern) won't deliver a result with hour == 2 on
the day DST begins. For example, at the Spring forward transition of 2016, we get:

>>> from datetime import datetime, timezone
>>> from tzinfo_examples import HOUR, Eastern
>>> u0 = datetime (2016, 3, 13, 5, tzinfo=timezone.utc)
>>> for i in range(4):
u = ul0 + i1i*HOUR
t = u.astimezone (Eastern)
print(u.time(), 'UIC =', t.time (), t.tzname())

05:00:00 UTC = 00:00:00 EST
06:00:00 UTC = 01:00:00 EST
07:00:00 UTC = 03:00:00 EDT
08:00:00 UTIC = 04:00:00 EDT

When DST ends (the “end” line), there’s a potentially worse problem: there’s an hour that can’t be spelled unam-
biguously in local wall time: the last hour of daylight time. In Eastern, that’s times of the form 5:MM UTC on the
day daylight time ends. The local wall clock leaps from 1:59 (daylight time) back to 1:00 (standard time) again.
Local times of the form 1:MM are ambiguous. ast imezone () mimics the local clock’s behavior by mapping two
adjacent UTC hours into the same local hour then. In the Eastern example, UTC times of the form 5:MM and 6:MM
both map to 1:MM when converted to Eastern, but earlier times have the fo1d attribute set to 0 and the later times
have it set to 1. For example, at the Fall back transition of 2016, we get:
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>>> u0 = datetime (2016, 11, 6, 4, tzinfo=timezone.utc)
>>> for i in range(4):
u = ul0 + 1i*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 UTC = 01:00:00 EDT
06:00:00 UTC = 01:00:00 EST
07:00:00 UTC = 02:00:00 EST

o = O O

Note that the datet ime instances that differ only by the value of the fold attribute are considered equal in
comparisons.

AN SCVFIN () R AR SR B 77 2 NG A fo 1 o JRMERYME, s IR G mtzinfo 1-2;
Mt imezone BEEALAMTHALRE E 2R t zinfo TREIAGETR BST (€ 2(E -5 /M) BifFon
EDT ([ElE22(H -4 /NiF) W2Em 2 A A B L.

hs%:
dateutil.tz The datet ime module has a basic t imezone class (for handling arbitrary fixed offsets from UTC)

and its t imezone . utc attribute (a UTC timezone instance).

dateutil.tz library brings the JANA timezone database (also known as the Olson database) to Python, and its
usage is recommended.

TANA IS A KB GEASFR 2, tzdata 5 zoneinfo) (4 Atk (S RIS Tk 3 4 R 2

A AN M AR AS HL I TR B4 D S A R . B 2 AT SR DA SRS BOA SE A IR K . UTC
ZEME AN A I LA B L

8.1.9 timezone W&

The timezone class is a subclass of tzinfo, each instance of which represents a timezone defined by a fixed
offset from UTC.

Objects of this class cannot be used to represent timezone information in the locations where different offsets are
used in different days of the year or where historical changes have been made to civil time.

class datetime.timezone (offset, name=None)
The offset argument must be specified as a t imede 1t a object representing the difference between the local
time and UTC. It must be strictly between -t imedelta (hours=24) and timedelta (hours=24),
otherwise ValueError is raised.

The name argument is optional. If specified it must be a string that will be used as the value returned by the
datetime.tzname () method.

3.2 BB
3.7 WU A% UTC I 22 A FERR A — B R AL

timezone.utcoffset (df)
Return the fixed value specified when the ¢t ime zone instance is constructed.

The dt argument is ignored. The return value is a t imede ta instance equal to the difference between the
local time and UTC.

3.7 WU A UTC I 22 A FERR A — R A {E

timezone.tzname (dt)
Return the fixed value specified when the ¢ i mezone instance is constructed.

If name is not provided in the constructor, the name returned by t zname (dt) is generated from the value
of the of fset as follows. If offset is timedelta (0), the name is "UTC”, otherwise it is a string in the
format UTC+HH : MM, where =+ is the sign of of fset, HH and MM are two digits of of fset .hours and
offset.minutes respectively.
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3.6 it H%#: Name generated from of fset=timedelta (0) is now plain 'UTC’, not 'UTC+00:00".

timezone.dst (dt)
iR [E] None.,

timezone.fromute (df)
Returndt + offset. The dr argument must be an aware datet ime instance, witht zinfosetto self.

Hop:

timezone.utec
UTC B}IX, timezone (timedelta (0)).

8.1.10 strftime () F strptime () BIfTHA
date, datetime, and t ime objects all supporta strftime (format) method, to create a string representing
the time under the control of an explicit format string.

Conversely, the datetime. strptime () class method creates a datet ime object from a string representing a
date and time and a corresponding format string.

The table below provides a high-level comparison of strftime () versus strptime ():

strftime strptime
RS HRAEE & W RG ZORF AT R 0 P45 5 | PR T N 4 e M AR i dat et ime X5
TR | Sk B
I date; datetime; time datetime
2 strftime (format) strptime (date_string, format)

strftime () 0 strptime () Format Codes

The following is a list of all the format codes that the 1989 C standard requires, and these work on all platforms with
a standard C implementation.
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ks BX NG| [Elfi
%a i TAE H S . (D
Sun, Mon, ..., Sat
(en_US);
So, Mo, ..., Sa (de_DE)
SA fﬂﬁﬂcﬁ’ﬂ SR H (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 ©)
TR/ (24 /iR -
%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
Sf PA -1 33E i £ 7k i 2 | 000000, 000001, 5)
B, FEZEMANE . 999999
%z UTC 1w # &, # | (=), +0000, -0400, | (6)
L & EHHMM[SS[. | +1030, +063415,
fEEEEET] (IR XTS | 030712.345216
éiniﬂ\%%%, D) Sy 25 4
%7 BB (WX 4 | (%), UTC, EST, CST
186 TCHIBIN R 25 FAFER ) Chapter 8. #iE#%Y
%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 FRHEARTR A HAL—LE 454 . X EESHHRXT T 1SO 8601 H A

B | EX I
4 fi&
%G | WA AR ISO 8601 4F-{5y, Fm & KA 1SO B (sv) i | 0001, 0002, .., 2013, | (8)
FAy 2014, ..., 9998, 9999
su | ATEEHIEE R ISO 8601 B H Iy S, Hi 1 FmE | 1,2,..,7
W—.
sV | PAT R R ISO 8601 ELHH, PAEMH—ENEEEIEE— | 01,02, ..., 53 (8),
Ko 01 a1 4 HIWE. ©)

These may not be available on all platforms when used with the st rft ime () method. The ISO 8601 year and ISO
8601 week directives are not interchangeable with the year and week number directives above. Calling st rptime ()
with incomplete or ambiguous ISO 8601 directives will raise a ValueError.

The full set of format codes supported varies across platforms, because Python calls the platform C library’s
strftime () function, and platform variations are common. To see the full set of format codes supported on
your platform, consult the st rftime (3) documentation.

3.6 BUHTIMA: B8 T %G, $u fil 3V,

EARAT
Broadly speaking, d.strftime (fmt) acts like the time module’s time.strftime (fmt, d.
timetuple () ) although not all objects support a t imetuple () method.

St Tdatetime.strptime () K, BRIMEHN 1900-01-01T00:00:00.000: {Rfif RAEME R F458
g S S A A BREA (L R R B

Using datetime.strptime (date_string, format) isequivalent to:

datetime (* (time.strptime (date_string, format) [0:6]))

except when the format includes sub-second components or timezone offset information, which are supported in
datetime.strptime butare discarded by time . strptime.

For time objects, the format codes for year, month, and day should not be used, as ¢ ime objects have no such
values. If they’re used anyway, 1900 is substituted for the year, and 1 for the month and day.

For date objects, the format codes for hours, minutes, seconds, and microseconds should not be used, as date
objects have no such values. If they’re used anyway, O is substituted for them.

AR R, X0 B2 i DX B A 4R T TGV R 11 Unicode A5 (57 4% 20745 HR 1 A0 31 7 =
T BV fEHELT-G FIRXRERRS A2 A IME SOt R, ARG b strftime W] fE
gk UnicodeError B R E—MEFAFH .

fige:

(1) T A AR 224 1 DRI a8, PR e L R i (L 24 PR R T . 2B £ & AR s (3
1" month/day/year” 5”day/month/year”) , Ff FL# H 7] G845 6 I X Ik 5 5 07 4 & 0 ZRIA i % 20 R
Unicode “F4F (Bl f 47Xkl ja_Jp, WERAGISHKXATEEHN eucdP, STIS B, ut£-8 H1i
—ANs il locale.getlocale () AIH{E 24\ RIER & g SA% ) .

(2) strptime () JrikBERSMAATEEA (1, 99991 FEIEI A HYAEAT, {H < 1000 AY4E (b IR e 4 (%L

FIEE .

3.2 RS FEZHIMRAY, strftime () JERIRT >= 1900 f4E G

3.3 REEAR: JERMUA 3.2 W, strftime () A ¥ERFRT years >= 1000,
(3) Y strptime () HYE—REHAN, WERMA ST 15 KMHIT/ N, 2p $52 HEZmak /=B
4) Htime BHARRIR)Z, datetime BHASHFED.

4 f£ A datetime.strptime ('"Feb 29', '$b $d') BFSEEEE, N 1900 A2,

&)
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(5) When used with the st rpt ime () method, the % £ directive accepts from one to six digits and zero pads on
the right. % £ is an extension to the set of format characters in the C standard (but implemented separately in
datetime objects, and therefore always available).

(©) AT TAA S, 52 and 52 H AT LD 2T
X AN AL R 75
%z utcoffset () is transformed into a string of the form £HHMM[SS[.ffffff] ], where HH is a 2-
digit string giving the number of UTC offset hours, MM is a 2-digit string giving the number of UTC offset
minutes, SS is a 2-digit string giving the number of UTC offset seconds and £££fff is a 6-digit string
giving the number of UTC offset microseconds. The £ £ £fff part is omitted when the offset is a whole
number of seconds and both the £££f £ and the SS part is omitted when the offset is a whole number

of minutes. For example, if utcoffset () returns timedelta (hours=-3, minutes=-30),
%z is replaced with the string ' -0330"'.

3.7 i S UTC I ZE ARG — AR P

3.7 B A 4R AL sz 4544 strptime () J7ANS, UTC Z{H 0] PAERS . MR Z E R E 52
AT B, '+01:00:00" RERMSE—/DTYZE(E. BEAL, $206 'z B4 T 1+00: 00",

%2 If tzname () returns None, $7Z is replaced by an empty string. Otherwise $Z is replaced by the returned
value, which must be a string.

3.2 Jit ¥ 5%: When the %z directive is provided to the st rpt ime () method, an aware datet ime object
will be produced. The t zinfo of the result will be set to a t imezone instance.

(7) 245 strptime () JFik— &M, sURM sw (UNTHEEEYIUMH TEG () BT

(®) KT su Ml sw, sV AUHTFE strptime () M FAFER P I8 E B LA ISO 447 (%6) YT,
R 56 M $Y BRI A,

(9) 4T strptime () HFE—RMEMNE, AFHSTEAAR 5d, sm, $H, 51, 5M, 38, 37, U, 5W Hil 5V H1
R, Feal sy ABRAH HOE.
[EIf#
8.2 calendar — HH#XEE

P  Lib/calendar.py

AR ] DA 1% Unix cal ARAERY H 7, B4 T HE S H JIAH K02 k8. BIATE
BUR, XS H RS E R R, BRI G — K (B IBRNE) o AT RAfE
Msetfirstweekday () FHFRE—HWE R HEPR 6) iFHEEE K. HHBREIERTEEH
WMZSE. EE2MXPEE, SWdatetime Flltime Bk,

TEX A 8 S R BRI AR B T — AL B 7, BT A D7 ) AR AR A 5 1) o PR . X
5 Dershowitz Fi1 Reingold {45 JiyE T8 WG 8B A F A H i — “proleptic Gregorian™ H 7 i & XA
¥ IS0 8601 FRIEILKLE T 0 FITAEUAE . 0 4EF8ATTHT 1 4F, -1 4E45 A J0HT 2 4, MKIEHE.

class calendar.Calendar (firstweekday=0)
Bld—A~Calendar X4, firstweekday j&—84, FTHEE— R —R. 0 2EH— Bk
BH), 6 2EMK.

Calendar MGRML T —nl Yo T HE & H DI BaAd AL 515 . XA G A PATLAA% L
BeAE o XML T IR SE A

Calendar RSB FAIIT:

iterweekdays ()
ﬁ{%%’[\i%ﬁ%%, BRI NN — BT BRSNS —MES firstweekday JE&HE
A — 2
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itermonthdates (year, month)
R —AEAER, BRI N year 4E month F (1-12) i H . iXASEAER IR 124 H 19 BT
A HI (datetime.date X%), HINES TAH LR THRTEE—MRHI.

itermonthdays (year, month)
R ERES, ERENA S itermonthdates () FHU, 4 year 4F month /) HIY, 1H
ANZdatetime.date JuEBRE . B H B2 H &R0 H X REL X TATEY
HHE, BxRHk 0.

itermonthdays2 (year, month)
RN R, ERBMPONE S itermonthdates () AN year - month A HBI, {H
AZdatetime.date JEEIRE . EALRPRTTE A B IR 2L 4H )
MY TG -

itermonthdays3 (year, month)
RN EREE, EREBMPNE S itermonthdates () AN year 5 month A HBI, {H
AZdatetime.date JEHEMRE. ERIFHICEN—THFE, H, HAEABRICH.

3.7 BUHTMA.

itermonthdays4 (year, month)
R R, ERBHNAE S itermonthdates () FUN year 4 month H ¥ H I, {H
AZdatetime.date JEERIRE . BRASITCERI—DH4E, A, HAIAREIU T
H IR T .
3.7 WOHTA.

monthdatescalendar (year, month)

Bl FIRIEEF H SR PR RE i datetime. date SR

monthdays2calendar (year, month)
B — AR EAE H B A F . JEAN SR AR H B A AR R L B 2 s —
JuIcdl.

monthdayscalendar (year, month)

Rl —AFIRAEEF A RS 51 h -3 B BB k.

yeardatescalendar (year, width=3)
1R B AT AR R AR AL 36 2 4F A s . R BIE R —AN93, 538 H M A r. &—
TS THZE widh A~ GRAH 3. BMAEET 458 6 A, #EEE 1-7 K. Kl
Hdatetime.date W4,

yeardays2calendar (year, width=3)
IR A1) AR B 8 4F H 8 (S veardatescalendar () Kl). JHFRIITE 2
H 2o H e A os B U LA A ot . ATEXASHIH T4 0.

yeardayscalendar (year, width=3)
A [m] ] DA RBEAL i 2 4R H 8 (S yeardatescalendar () 2K, FFIERMITR
For HIREeE . AEXHH T4 0,
class calendar.TextCalendar (firstweekday=0)

A DASE A2 A A SO H 7
TextCalendar SEBIA AR .

formatmonth (theyear, themonth, w=0, [=0)
Rl — DN AT R FORIEEAEA M A . wh HEISE R, BIAL - HiEd . 135E
THEM SR A SRR T s 2 sk set rirstweekday () JEFSERIE
F—RKeW—K.

prmonth (theyear, themonth, w=0, [=0)

YHrformatmonth () Jyk—kE, &E—AHPH DI,

formatyear (theyear, w=2, I=1, c=6, m=3)
R — DT PR, ZADTFRER N —D m S H 1. TS w, 1 F ¢ 735138 H 504,
JARATE, A Z AR ERE. FRE, DA XK T A ds sl set firstweekday () 1
MR — KA — R —K. H P —E b F SR Hm-ra.
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pryear (theyear, w=2, =1, c=6, m=3)
Hrormatyear () FE—FE, RE—HAERH 7.
class calendar.HTMLCalendar (firstweekday=0)
A PAfSE XA 2RAE 8 HTML H T .
HTMLCalendar LA AR E:

formatmonth (theyear, themonth, withyear="True)
IR [E] A~ HTML £ 38 &4 A 10 H i . withyear REL, WAEGSASTER, HH R
ZVER7P

formatyear (theyear, width=3)
IR [E]—> HTML FASAE 48 E 4R H 17 . width (BRINH 3) T HLE S —4TBm H ks .
formatyearpage (theyear, width=3, css=calendar.css’, encoding=None)
IRl AN5E R HTML G AR F8E E0r H 7. width*(3RIKA 3) A FHRE —47 27869 A
iE. foss HEBHARNS T QERAETMEMZZHEXZR, WA None . encoding
Syt LTI A (BRI R G ERIA G D) «
HTMLCalendar A PARJEME, FRATAEEEAIR A XV H e,

cssclasses

—ANxF BB B K CSS class 51 BRIAFIHE N

cssclasses = ["mon", "tue", "wed", "thu", "fri", "sat", "sun"]

AT DAl R A T E R

cssclasses = ["mon text-bold", "tue", "wed", "thu", "fri", "sat", "sun red

. vv}

TR, I KIELATH 7.
cssclass_noday

TAEHK) CSS ZHE EASH B R4~ H kA
3.7 JGHHA.

cssclasses_weekday_ head

T AREATH R TAEH S50 CSS 25136 . BRIME S cssclasses A,
3.7 WUHTIA.

cssclass_month_head

A3k CSS 2% (H formatmonthname () ). BRIMEN "month" .
3.7 OB

cssclass_month

HASH A R CSS 26 (H formatmonth () ). BHAEN "month" .
3.7 BGHTMA.

cssclass_year

FAERAE CSS 26 (H formatyear () ). ERAMEN "year"” .
3.7 WUGHTIA.

cssclass_year_head

TR - F3 CSS 2k (Hformatyear () il ). BRAMEN "year" .
3.7 WUGHTIA.

WO R R, S L @ 4 1 BE K % B S L (W cssclass month
cssclass noday). (HEATAT AR FI SsHe R RERSA ek 1 2 AT 24P IE, A

"text-bold text-red"
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AN H % X HTMLCalendar KRl

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)
EAFHText Calendar W DATEM IS BREC AL — MBI PR, I HagE A A FAE LI 4
REFFEIE TR T . R IE TR SR, WS H G TAEH AR ITE AR 1E R

unicode 1z 7] ,

class calendar.LocaleHTMLCalendar (firstweekday=0, locale=None)
This subclass of HTMLCalendar can be passed a locale name in the constructor and will return month and
weekday names in the specified locale. If this locale includes an encoding all strings containing month and
weekday names will be returned as unicode.

HiE): XP2EM formatweekday () 1 formatmonthname () J5 ¥EIGIEE 5 dang 2417 K8, 2 45
locale . T 2410 K B 2RV IR E, HIENANREABEZEN.

TR SCAR H g, XA L T AR ik

calendar.setfirstweekday (weekday)
WES— MG (0 R EW—, 6 XA EW K. calendar i& 4 it T MONDAY, TUESDAY,
WEDNESDAY, THURSDAY, FRIDAY, SATURDAY Fl SUNDAY JL M= WM H. Flan, &84 )E
IEE— R R

import calendar
calendar.setfirstweekday (calendar.SUNDAY)

calendar. firstweekday ()
A0 1] 214 i A B S R AR
calendar.isleap (year)
IR year 2 FEAFE MR E True , R E False,
calendar.leapdays (yl, y2)
REITEFERE v 2 y2 (B yl My2 ) ZRIEAERER, Hboyl fly2 2445 .
1M bR RS T i A T 2 A AR

calendar .weekday (year, month, day)
REHEAE (1970-..), KA (1-12), KEH (1-31) 2EHUL (0 2EH—).
calendar .weekheader (n)
RN RN S 400k nfaE ELEE T E.
calendar .monthrange (year, month)
RMHEE FrBIFEE A 05— K B I LA AN H B K EL.
calendar .monthcalendar (year, month)

BRI ER-ANAMWBANERE. 9 —-fTRE—F: WAGAHAWE FHZER. BRIE
Hsetfirstweekday () W, &N JEVLE—NE.

calendar .prmonth (theyear, themonth, w=0, [=0)

¥TE i month () RIEAG—AHBH T .

calendar .month (theyear, themonth, w=0, [=0)

i Text Calendar 22fY formatmonth () PAZATFAFRIEZGR B H 4y H 5.

calendar.precal (year, w=0, [=0, c=6, m=3)

T calendar () RBIFEEAERT H
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calendar.calendar (year, w=2, =1, c=6, m=3)

f#iJfl Text Calendar ) formatyear () REEEAER 3 FK) H P AZ AT FAFERIRIE

calendar.timegm (fuple)
— A RARAR G R, B2 IR A B AN ime B P ) gme ime () PR IR 1]
F IR EAH B Unix W8, BUE 1970 4R IR 114, POSIX %ifh. Sibr b, time.gmtime ()
Mt imegm () @A MAH Y

calendar B8 AR BRI 1k

calendar.day_name

TE 2 HIE 5 T 2R B LR EAL

calendar.day_abbr
TE2 H TR & B T 2om B La 5 1% .
calendar.month_name
AE Y HITH E I 2R — 4P A . XA —HMAS N T AEE RG], A BRI RN

B oo 2 S

13 H month_name[0] E£EFMHEH.

calendar .month_abbr

E%ﬁﬁiﬁ%‘%f“T%@TH PRI B EH . XEIE—HWH S 1 EE e, AV ERRKERN 13
H month_abbr[0] BZF4FE.

hz%:
Bithdatetime i H AR E$EAL 5 € 1 me BHABITH BER T R X S .
itk time Ji$)Z M R]AH 3¢ RN

8.3 collections — BEEBFIEIRE

JEaERS:  Lib/collections/__init__.py

BB B T LB AR R LG, HI A Python —fRIFVA 28R, Bllldice . 1ist | set
HMtuple,

namedtuple () | A — (B ALHEA 4571 tuple FXHE) o

deque —(ESLL list [P 25 4%, nl AR AEBE R I A e B 3R .
ChainMap — {15 dict f3EE], I PRIEIZ M mapping f# 57 B view .
Counter dict E‘J%ﬁ,ﬁ:, FH AT ] hash P 4-n0 850 &

Orderedpict | dict ) THEE], EracEW A ARINES .
defaultdict | dict {FFAE], FEEATEAE dict 7 HPIRE G —(HEIE Rt

UserDict i{f%??ﬁXd‘%, ﬁ{%??ﬁ%%’éﬁﬁ
UserList EEIPAEE AP E S

UserString EERRIENE Ve R

Deprecated since version 3.3, will be removed in version 3.9: B2 2 dh % A £ B FE collections. abc fi
eo RTOREFI R ARAE, EANTHE Python 3.8 )i AMEEH TSR AFAE.

8.3.1 chainMap objects

3.3 BUGHTA.

—A>ChainMap 20 TR DB PR BERE]—&, XREEATA A — A Sonb Bl . Bl w T
QTR R update () EHRRZ .

AR AR TR B K, HAERAL A I LA
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class collections.ChainMap (*maps)
—/NChainMap 2 MECH MG HGE—E, QI Pmpal BRI e, wRs
maps WA E , AR I NBOAR S T, XA A — A .

JRSZ W PATAEAE— DI R . XAFNFRRR AT, LA maps JRIEAF IR B0 HAb )
RE.

RRANRZGT, B2 —MEPERE. ARRE, 5, SHAIMNG A BEE — s

—AChainMap WG G IFIRZ B FroA, R —AREBRGER T, X s ik
Fl|chainMap .

SEFIAHE NP UTTIR . B ANEE A maps JEE (attribute), —MEET R ST A (method),
—MFBCENTE NGB (property):

maps
— A DSBS 1 R . TX AR 4k B — IR R B e — IR R IUF HA . B
EAEAEIRES, PTRARHE . PR D — Lt

new_child (m=None)
Rl —ANFi ChainMap 28, A8 T — A8 (map), 5 TATFRE 24 1 52090 () 4L (map) .
WER m 8, BB ARG SE G, SR E A B R b m, iREE S, Wi b
—EEFH, XFEE— d.new_child () % T ChainMap ({}, *d.maps) . iX
AER T AT LR 3C, AU SRS -

3.4 WU SE: BT o ATESAL

parents
JEVEIR Al —ANH ) Cha i nMap 5 A W) 24 B SEHI LS, BT 38— . XFER] DATEE R AT
fige kit 55— ANt o 5 037 3 2 DT E nested scopes #EAE IS AP nonlocal Je4iA . FI
W AR N R E super () . —4~d.parents 5| % ChainMap (*d.maps[1:])

R, —NChainMap () IR AP i S0 B fm PR SRS SR 2E 114

>>> baseline = {'music': 'bach', 'art': 'rembrandt'}

>>> adjustments = {'art': 'van gogh', 'opera': 'carmen'}
>>> list (ChainMap (adjustments, baseline))

["'music', 'art', 'opera']

R T Hdict . update () WHIFSIMFERIGY , Aa— BRI G

>>> combined = baseline.copy ()
>>> combined.update (adjustments)
>>> list (combined)

['music', 'art', 'opera']

W4
» MultiContext class 7£ Enthought CodeTools package 75 S 457 5 WL 5 it 158 70

* Django [¥J Context class FffE HiZmsf . B/ _EF SCHY push Al pop eI F new_child () J
Yparents Jghk.

* Nested Contexts recipe $Ait T 27X &5 — A~ WS a% A LS E4 755 01 2L A A% i P 30
o —> MfE g H iR Chainmap.

ChainMap f§IFF0%5 7%

XA T 2 A BERR A S B
5241l Python PN lookup #4151
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import builtins
pylookup = ChainMap (locals (), globals (), vars(builtins))

B PR E R ar TSR TR &, LT ROAER B 1

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 JEYHE BT 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
di'x"'] =1 # Set value in current context

dl'x"] # Get first key in the chain of contexts

del d['x"'] # Delete from current context

list (d) # All nested values

k in d # Check all nested values

len (d) # Number of nested values

d.items () # All nested items

dict (d) # Flatten into a regular dictionary

ChainMap JEHEHHEHHISH— LGS, {H lookup 2R FBEAHE. SR, WERGERESHMER, daT
PMR A5 (i i 7 ST IRR 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:

mappingl[key] = value
return
self.maps[0] [key] = value

def _ delitem__ (self, key):
for mapping in self.maps:
if key in mapping:
del mapping[key]
return
raise KeyError (key)

>>> d = DeepChainMap ({'zebra': 'black'}, {'elephant': 'blue'}, {'lion': 'yellow'})
>>> d['lion'] = 'orange' # update an existing key two levels down

>>> d['snake'] = 'red' # new keys get added to the topmost dict

>>> del d['elephant'] # remove an existing key one level down

>>> d # display result

(continues on next page)
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DeepChainMap ({'zebra': 'black', 'snake': 'red'}, {}, {'lion': 'orange'})

8.3.2 Counter ¥j¥

e W&y P ERFS U U ) A Uk

>>> # Tally occurrences of words in a list

>>> cnt = Counter ()

>>> for word in ['red', 'blue', 'red', 'green', 'blue', 'blue'l]:
cnt [word] += 1

>>> cnt

Counter ({'blue': 3, 'red': 2, 'green': 1})

>>> # Find the ten most common words in Hamlet

>>> import re

>>> words = re.findall(r'\w+', open('hamlet.txt').read().lower())

>>> Counter (words) .most_common (10)

[("the', 1143), ('and', 966), ('to', 762), ('of', 669), ('i', 631),
('you', 554), ('a', 546), ('my', 514), ('hamlet', 471), ('in', 451)]

class collections.Counter ([iterable-or-mapping] )
—/Counterg—Adict T, MTHETRAXNSE. E—MEA, TTREFIE (key) —
FEAEAE, ENTRTHEBOAE AR, TTEOT DURAE TR, 4036 0 FIfil. Counter 247 mg HA

1E S 1% bags BY multisets .
Wt CE A H —1W iterable B 24 HAMA) mapping (or counter) #1154k,

>>> ¢ = 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 ) ¥ A7 — 18 7 i i 6 FI /v 10, B 7738 5 Counter # [F1A7 i {F 5 €[] 8 51 # 0 J

R EKeyError jgBiANE .

>>> ¢ = Counter(['eggs', 'ham'])
>>> c['bacon'] # count of a missing element is.
—Zero

0

A R E 0 [EVA & B 7E counter PEIRREMICE, M del AERITH.

>>> c['sausage'] = 0 # counter entry with a zero count
>>> del c['sausage'] # del actually removes the entry
3.1 BUETmA.

3.7 FiEE A fE N dict T3S, Counter Y%K TiCAFEIHE AN FRITIEE. Counter X G AT H
HF R RE S PRFRIN Y « S5 R S e N e B E B BAT A0 B R HE Y, SR 5 P AR s WA A i
B BB 1) HEF

T TR, Counter ) FFRRSNSCR = HHTT -

elements ()
RN EREE, KPR T EZ R EE M EE I R . TCR S R BT R[] .
WR—DICEMITEE/NT—, elements () FF2BMEE .

>>> ¢ = Counter(a=4, Db
>>> sorted(c.elements (

2, c=0, d=—2)
)
[Va', ’aV, YaV, la’, L}

)
b', 'b']
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most_common ( [n]
R[] —AFNE, A n AN W ICE SO BLUCRR, $w DUAR I o v 2R . AR n 6
HUEHCH None, most_common () FFiREITHEE P T A TCR. THEEMSFRITTRLE K
i I

>>> Counter ('abracadabra') .most_common (3)
[(ta', 5), ('b', 2), ('r', 2)]

subtract ( [iterable-or-mapping ] )
M 2 R R AR SR A ICE . Rdict. update () HRREME, AR, HARH
HHEF DA 0 B 1%L

>>> ¢ = Counter (
>>> d = Counter (
>>> c.subtract (d
>>> ¢

Counter({'a': 3, 'b': 0, 'c': -3, 'd': -6})

a=
a=1, b=2, c=3, d=4)
)

3.2 OB
W I RET T Counter MR, B TAHMAIE TAE 25 FHIHAAMIA .

fromkeys (iterable)

AT R A Counter HELHL

update ( [itemble-or-mapping] )
M RAT ZAFOTRECE T —A> oAt 2 7 (SHEES 5. Rdict . update () HZREM
b, MARE . Ji5h, R RWIZRFIILR, MiAE—1 (key, value) X,

Counter X4MH & B

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

FRBE TN EEAHAE, FTAZE G Counter W4, PAEF” multisets HELER T 0 ICE ) AN, 45
Eri g, B e R TR AR . ACHERIIT SR AR B R e DR B AR AR
AN AT S IR, (R 2 R R S R B N T BT

>>> ¢ = Counter (a=3, b=1)
>>> d = Counter (a=1, b=2)

>>> ¢ + d # add two counters together: c[x] + d[x]
Counter({'a': 4, 'b': 3})

>>> ¢ - d # subtract (keeping only positive counts)
Counter({'a': 2})

>>> ¢ & d # intersection: min(c[x], d[x])
Counter({'a': 1, 'b': 1})

>>> ¢ | d # union: max(c[x], d[x])

Counter({'a': 3, 'b': 2})

B EIAND (—JCEREART) R TR e

>>> ¢ = Counter (a=2, b=-4)
>>> +¢

Counter ({'a': 2})

>>> —C

Counter ({'b': 4})
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3.3 BB NN T4 —JCh, — JCIRI A, B A B R S8

fiE): TR R T RS TR IE TR HE, NOR T HERR R AR R
TAFHX LB, XIS 1 i NE RIS R .

* Counter JER—AFIMTI, AREBIE. (EHTFRRIE, EAREER L T ATFAE T H Al
{H-

* most_common () Jr{EAE(ETT ZHP IR o

o BHURAELCAN c (key] += 1, (HEBAFESCRFAIR. FroAs#, /N R dlEraT A
FAEB AT PASCR . XN Jrikupdate () Mlsubtract () W% AR AR —HE S5 A 0.

* Multiset ZALET7 R FONIEMERI BT LT ST AR TR 0, H KT BONIERI(E. #
A ZEBIPRE], B{EZEBIFTFESIRFIN, B LR AT

* elements () JPIRELRIERBOTEL. 2 0 FBOTEL

hs%:
* Bag class 7£ Smalltalk ,
» Wikipedia 442 Multisets.
o C++ multisets ZAEFIW] T

o BUHFPAERMEZEA RN, 53 Knuth, Donald. The Art of Computer Programming Volume II, Section 4.6.3,
Exercise 19

T H EH EME A T ENRNEETAEASRNMNZ £ G, 5 Fitertools.

combinations_with_replacement ()

map (Counter, combinations_with_replacement ('ABC', 2)) # —--> AA AB AC BB BC CC

8.3.3 deque W&

class collections.deque ([itemble[, maxlen] ] )
AR B —ASF R BB 5, MZEBIGRIRE (i ¥append (), M iterable  (3ERXF4) Hidaty
. QR iterable AR E , FBAIIHZS
Deque BAF 2 2 8 queue BASAE W) (K52 “deck”,” double-ended queue” fFIf&#5). Deque 7
FREREL 4, AT 04N (append) IS (pop), M PRSHES AT LA, PI-T7 1] BRAB I 45K 2 O(1)
IREE.
AR L1 st MR WSCRFERIBEAE, AN X B T @ KEMEF pop (0) Fl insert (0, v) BYFFES.
BATTHE Om) WA EAE, MU ZEEFRB R RN
R maxlen WA HEE B 2 None , deques A DA BE K. B, deque FR & 45 & i K
K. —HIREKER deque ¥ T, 2 0UIMARS, FFEECE LM 7 —umsi il o BRE K deque
PEHEZEALL Unix filter tail MYIRE. BA1FEAERT DA 538 Bifar id A2 e F H A et 5 3
L) BAF (deque) X4 SZHEPA N vk

append (x)
A x A g o

appendleft (x)
A x B 7 .

clear ()

MBRITA IR, RN 0.

copy ()
B — I UL,
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3.5 BGHTMA.

count (x)
T4 deque AT x HITE.
3.2 OB A

extend (iterable)

P& deque B4, L ERIN iterable ZEHIKITE .

extendleft (iterable)
P deque B9ZACM, JEALESHN iterable ZEUPHIICER . VER, ZZWINIET, FES5HR T iterable Z4)
SRON TR 252 raus 3718

index (x[, start[, stop] ] )

RMIEE x ANTTR (M start FEAGVHEE, TE stop ZHi) o« IRBIEE—ULRC, ARBEARBIGE, T

#HvalueError ,

3.5 OB A
insert (i, x)
ENE A X
QERAHA L FEAREK deque 8 HH K JE maxlen 1), SEFHE—A>TndexError .
3.5 OB A
pop ()
A Hikl—AI0E, deque b MIAR—A>. WA AITCEMI, ST IndexError &
IR
popleft ()
A Hig Bl —AI0%, deque fZeMIAR—> . QEREA TCRME, ST IndexError &
SR

remove (value)

M ERENNF—A value, WERBA WM I ValueError ,

reverse ()

R deque Wi P HEF . iz [F] None .
3.2 fGHTMA.

rotate (n=1)

WARARE S n 220 AR n R GURL, WU ZE0RER

AR deque N5, MG TR —F ST d. appendleft (d.pop ()) , MZAEH—
LS M T d.append (d.popleft () .

Deque X G RIFER AL 7 — A Hisg ik

maxlen
Deque i KRS, Q2R A FRE 11552 None .
3.1 JUETIMA.

M T DA E B AE, deque iR 3 0. B fF. len(d). reversed(d). copy.copy(d). copy.
deepcopy (d) . JERAKMZBAAT in AR5 AAaEE aro] iR ENITERE. RylUiHEM
Ui 2 EE YR O(1) {HAE H R 2R 2 O(n). HNFFHLsBEHLITI, 5% .

Deque MMAS 3.5 FFUHCHF __add__ (), _mul__ (), fl _imul__ () .

N

>>> from collections import deque

>>> d = deque('ghi'") # make a new deque with three items
>>> for elem in d: # iterate over the deque's elements

print (elem.upper ())
G

(continues on next page)
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(e )

>>> d.append('J")

>>> d.appendleft ('f") #
>>> d #
deque(['f', 'g', 'h', 'i', '3'])

>>> d.pop () #
Ijl

>>> d.popleft () #
Ve

>>> list (d) #
['g', 'h', 'i']

>>> d[0] #
Igl

>>> d[-1] #
'il

>>> list (reversed(d)) #
['i', 'h', 'g'l

>>> 'h' in d #
True

>>> d.extend('jkl") #
>>> d

deque((['g', 'h', 'i', '3', 'k', '1'])
>>> d.rotate (1) #
>>> d

deque(['1l', 'g', 'h', 'i', '3', 'k'])
>>> d.rotate (1) #
>>> d

deque(['g', 'h', 'i', '5', 'k', '1'])
>>> deque (reversed(d)) #
deque(['1', 'k', 'j3', 'i', 'h', 'g'])

>>> d.clear () #

>>> d.pop () #
Traceback (most recent call last):
File "<pyshell#6>", line 1,

d.pop ()
IndexError: pop from an empty deque

add a new entry to the right side
add a new entry to the left side
show the representation of the deque
return and remove the rightmost item
return and remove the leftmost item
list the contents of the deque

peek at leftmost item

peek at rightmost item

list the contents of a deque in reverse
search the deque

add multiple elements at once

right rotation

left rotation

make a new deque in reverse order

empty the deque
cannot pop from an empty deque

in -toplevel-

>>> d.extendleft ('abc') # extendleft () reverses the input order
>>> d

deque (['c', 'b', 'a'l)

deque Fi&

X JE/R T deque 2R ITA.
PRI deque $2I T2l Unix tail s jEs)

&b
He

def tail (filename, n=10):
'Return the last n lines of a file'
with open(filename) as f:
return deque (£, n)

7 — AR — NI IOCR A, i WA B INAI A 22120 56
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def moving_average (iterable, n=3):
# moving_average ([40, 30, 50, 46, 39, 44]) —--> 40.0 42.0 45.0 43.0
# http://en.wikipedia.org/wiki/Moving_average
it = iter (iterable)
d = deque(itertools.islice(it, n-1))
d.appendleft (0)
s = sum(d)
for elem in it:
s += elem - d.popleft ()
d.append (elem)
yield s / n

— A B A A DA AE deque FRCAGE AR SE L . (A Y AT IR AR A2 E O BB H- 77 (vield).
WERXAEACASIHAE SR, Wil poplert () FFHMMIIHREE; BN, gl rotate () FFEBEIAFI
A

def roundrobin(*iterables) :

"roundrobin ('ABC', 'D', 'EF') -—> A DE B F C"
iterators = deque(map(iter, iterables))
while iterators:

try:

while True:
yield next (iterators([0])
iterators.rotate (-1)
except Stoplteration:
# Remove an exhausted iterator.
iterators.popleft ()

rotate () JEREBE T My Aok deque YI R AIMER . BN, —A2lf) Python del dn] SEEUARM
T rotate () REMEHPIITER

def delete_nth(d, n):
d.rotate (—n)
d.popleft ()
d.rotate (n)

B deque Y i, MH—NRLUM T, MHrotate () KERTRBBLH. #idpopleft () B
W% H (entries), #itextend () WMHHIAH , ARG rotate, X7 AT DS/ MUHT SE R v &
IR B, 5N dup, drop, swap, over, pick, rot, fil roll .

8.3.4 defaultdict &

class collections.defaultdict ([default_factory[, ] ])
B[l —ASF RPN TF IR G . defaultdict RNEdict R TE., BEHE T IR
T ERSEEIA . HARRIIEE S dice JSME, AAAHERE V.

BB Mdefault_factory M T —MUIIRME. BENAN None o B i A 2 40T 45 [F]
Hdict MR ISEONTE, AR KRS

defaultdict WHRERT X Frdict WHEAE, B PP EENY R

__missing__ (key)
M default_factory & None , EitTHE— 1 KeyError }H¥ key V-S4

Wtdefault_factory Al None , Bt SWIHM, NFSE, A key fiflb—E0AME,
RXAMER key FEA— A BARAE 7, HFik .

WR I Hderaule_factory FHET— B4, XABIANRE B, NELMAE.

o
XA TEEE W E RN, Sffidict WY _getitem () WM. AEERRFMEST
EBIGL, HAP __getitem () fZid.
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HR_ _missing () R&W__getitem_ () PIAMAHAMTETEH . BEMUE get () &)
TE# ) dict ARFEIR ] None , A2 defaul t_factory .

defaultdict DA N SEHBIAS B
default_factory

RAEMER missing () JPIREH; EAMEGRE - SERIRE, IR TR,

E N5k None .

defaultdict ¥

i 1ist fEhdefault_rfactory , RE 5 RFFINVE A BAENHIMA M

>>> s = [('yellow', 1), ('blue', 2), ('yellow', 3), ('blue', 4), ('red', 1)]
>>> d = defaultdict (list)
>>> for k, v in s:

d[k] .append (v)

>>> sorted(d.items())
[('"blue', [2, 4]), ('red', [11), ('yellow', [1, 31)]

MRS B IR, BIRRATEFIEE rAKH A, dEidderault_factory ik, I
R —A2S W 1ist o list.append () #HAEGFIN{EE] JX/I\%J?E’W'J%%EO 2B PPN, R IE
YE, list.append () WINF—MAFIFF . ML ERSFM Edict . setdefault () BERE
TR B

>>> d = {}
>>> for k, v in s:
d.setdefault (k, []).append(v)

>>> sorted(d.items())
[('"blue', [2, 4]), ('red', [1]1), ('yellow', [1, 31)]

KB default_factory Nint , {fidefaultdict FEIEOT T KIEHAIER (B HALES Y bag 5f

multiset) :

>>> s = 'mississippi’
>>> d = defaultdict (int)
>>> for k in s:

d[k] += 1

>>> sorted(d.items ())
[¢ra'y, 4), ('m', 1), ('p'y 2), ('s', 4)]

Y ANFRPF UGB, BRI, TPAderaulc_rfactory I int () RIBM—ATEEL O VERER
M. EIGRAER IS ST AR5

l%;%unt () ZEi_IE] 0, RHBERBEIRIE . — ARG 7 2 f A lambda g%, 7T DAL
AEAH EAH ORH 2 0):

>>> def constant_factory(value):
return lambda: value
>>> d = defaultdict (constant_factory('<missing>"))
>>> d.update (name='John', action='ran')
>>> ! to % d
'John ran to <missing>'

WBdefault_factory Nset ffidefaultdict I THEFIMEL

>>> s = [('red', 1), ('blue', 2), ('red', 3), ('blue', 4), ('red', 1), ('blue', 4)]
>>> d = defaultdict (set)

(continues on next page)

8.3. collections — HEEEF|EIRE 201




The Python Library Reference, £[F] 3.8.1rc1

(R L —5)

>>> for k, v in s:
d[k].add(v)

>>> sorted(d.items())
[("blue', {2, 4}), ('red', {1, 3})]

8.3.5 namedtuple () SR ITTAHM I HE
TG TR E A S, FRAEATR A A SO . e TR AR AT e, s T s
ZFARBUEREE ST, B R G E T PAK

collections.namedtuple (typename, field_names, *, rename=False, defaults=None, module=None)
REl—ASHICH 138, 4R typename o XASFI) I T RIEISTCHPIN SR, AT PAE 4 5k
IRBUBMEE, IR DUE A RS [ AERREUE . FIEBIFRREA SO FEAFEE (R4 ) S 4b
—ANERK _repr__ () J1¥%, PAname=value #XFH] T ICHMNZ.

field_names j&2—"M% [ ‘x’ , 'y’ 1 —FETFELRFERIFS) . F34b field_names W L2 — AN EEAFER
HZEHBEE S R TES, b 'x vy 83 'x, v'o

EATA ) Python FRiRfFaf al AR IS4, B T R RILIF LB . AR 78, 205, T
QLA A TFRARRTE TR, JIAMGER KR keyword LA class, for, return, global,

pass, ¥ raise .

WISR rename HFL, TRUIRA R QAN EA . WA [Tabe', 'def', 'ghi', 'abc']#%
Uk ['abc', '_1', 'ghi', '_3'], JHERXHEA def MEAINS abc .

defaults W LA None B jg— M ERIAERirerable o AR —ERINEIRA 5T R A 350 A BRI EL ) 5K
TE—R I, defaults N B RA AR S MRS ['x, 'y, 'zt ] FIEGAE (1,
2) , Mo x PenditeE— S8, vyEROAME L, zB0AME 2 .

WK module (647 7€ X, A4 LAY __module  JEMEAHMBLLE .
A TCH S BIA I, FrPVENEE RE, F HA5 /DN
3.1 SR GSIN TS rename ) S o

3.6 iREE 5 verbose Fll rename SN LR & 42 5 4%

3.6 RS NN T module %55,

3.7 SR B8 T verbose TE &M _source Jg M,

3.7 WREEAE: IRINT defaults Z5(A1 _field_defaults Jglk.

>>> # Basic example

>>> Point = namedtuple('Point', ['x', 'y'])

>>> p = Point (11, y=22) # instantiate with positional or keyword arguments
>>> p[0] + pl[l] # indexable like the plain tuple (11, 22)

33

>>> x, y = p # unpack like a regular tuple

>>> x, y

(11, 22)

>>> p.x + p.y # fields also accessible by name

33

>>> p # readable __repr__ with a name=value style

Point (x=11, y=22)

i FICAIL A TR cs v sqlite 3 Bk [El ) e4l

EmployeeRecord = namedtuple ('EmployeeRecord', 'name, age, title, department,.
—paygrade')

import csv

(continues on next page)
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for emp in map (EmployeeRecord._make, csv.reader (open("employees.csv", "rb"))):

print (emp.name, emp.title)

import sqglite3
conn = sglite3.connect ('/companydata')
cursor = conn.cursor ()

cursor.execute ('SELECT name, age, title, department, paygrade FROM employees')

for emp in map (EmployeeRecord._make, cursor.fetchall()):
print (emp.name, emp.title)

B T ARR TN TTE A4 JCALE SR = AN T IR R . o TR IR A e, 7 iR AR LA

TRILTFG
classmethod somenamedtuple._make (iferable)

RITEMNAFAE 7 51 SO AL BB — SRS

>>> t = [11, 22]
>>> Point._make (t)
Point (x=11, y=22)

somenamedtuple._asdict ()

R —ANErdict , BERFF B PR R E AT T R E -

>>> p = Point (x=11, y=22)
>>> p._asdict ()
{'x': 11, 'y': 22}

3.1 fREE %R R —A~OrderedDict MiAEdict »

3.8 lRE 8 Rl — N Hldict M ANRZOrderedpict, KA H Python 3.7 #2, M7 M &4
WA R WRTE Eorderedpict WIBIANMFYE, HEFEM Dk J7 582 15 25 SR B4 o 5 B SR L

OrderedDict (nt._asdict ()),

somenamedtuple._replace (**kwargs)

R[S a4 TS B, R BT (i

>>> p = Point (x=11, y=22)
>>> p._replace (x=33)
Point (x=33, y=22)

>>> for partnum, record in inventory.items():
S inventory[partnum] = record._replace (price=newprices|[partnum], .
—timestamp=time.now())

somenamedtuple._£fields

FAFERICAS I T4 . TR B S B — i a4 Jo 4 2R L.

>>> p._fields # view the field names

("x"', 'y")
>>> Color = namedtuple('Color', 'red green blue')
>>> Pixel = namedtuple('Pixel', Point._fields + Color._fields)

>>> Pixel (11, 22, 128, 255, 0)
Pixel (x=11, y=22, red=128, green=255, blue=0)

somenamedtuple._field_defaults

AR 7L

>>> Account = namedtuple('Account', ['type', 'balance'], defaults=[0])
>>> Account._field_defaults

{'balance':

0}

(continues on next page)
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>>> Account ('premium')
Account (type="premium', balance=0)

BURBGXAN 2 FI M, i getater () BREL

>>> getattr(p, 'x'")
11

Feffo—A By ocdl, [N o W BAERT (k4 tut-unpacking-arguments):

>>> d = {'x': 11, 'y': 22}
>>> Point (**d)
Point (x=11, y=22)

P43 Jedl2— AN IEH Y Python 28, B AMRA ) i T2 e h g, X B2 anfarafs i —A~it
SRR S T A X

>>> class Point (namedtuple ('Point', ['x', 'y'l)):
__slots__ = ()
@property
def hypot (self):
return (self.x ** 2 + self.y ** 2) ** 0.5
def _ str_ (self):
c return 'Point: x= y= hypot= "% (self.x, self.y, self.
—hypot)

>>> for p in Point (3, 4), Point (14, 5/7):
R print (p)

Point: x= 3.000 y= 4.000 hypot= 5.000
Point: x=14.000 vy= 0.714 hypot=14.018

AT REE _ slots_ Rh—ANEyodl. M IR E1ES B MRS TRARE N AT .
TRACK T B IMANEAE B B 24 IR T W25l id fields BIE— D4 T4k LA E:

>>> Point3D = namedtuple('Point3D', Point._fields + ('z',))

SCRFAFER AT AE E X, il H RS doc_ JRTE:

>>> Book = namedtuple('Book', ['id', 'title', 'authors'])
>>> Book._ doc__ += ': Hardcover book in active collection'
>>> Book.id._ doc = '"13-digit ISBN'

>>> Book.title. doc__ = 'Title of first printing'

>>> Book.authors._ _doc__ = 'List of authors sorted by last name'

3.5 JROESE: SR FAF R B AT S .
hz%:

« WZtyping. NamedTuple , AKBCR Girs EAMRMERSLRIG I . THM class ST
P T AR

class Component (NamedTuple) :
part_number: int
weight: float
description: Optional[str] = None

o AFUAFINREM TSRS, % types. simpleNanespace () ,

* dataclasses B T — MG — L8R K, T B ShRF AL M RRIR T TR T I P SRy
R,
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8.3.6 OrderedDict &R
AP SO B R AL, (B — S8 S HE P BRAEA BN RE. th T NE R dict JEPAG T
AP T) (FE Python 3.7 s RIE TRXFHIAT N ), EATERAIRAEET
—5dict BN FEIRIFAE:
o WHL i ot REBOT N AR R BT B . BRI AU U
* OrderedDict BYEMEKEPHPHAM . SRR, BACHEEME B R IER MR K E .

« Bk b, Orderedpict A[PAHLdict TAFHIAL PR SR R HEFHRIE . X0 HOE T IR i el
il (FAnFE LRU cache H1).

e XfForderedpict , MHEEEREEVCHLNT

* OrderedDict i popitem () JEAARFMLES . B2 —MIESHORE EM PN TE.
* OrderedDict fj—4>move_to_end () k&, WAGRMKF TR S BNIE— .

* Python 3.8 Z {ij, dict i/l reversed_ () ik,

class collections.OrderedDict ([items])

Rl —A~dict FRER], BHALTTHT EHHE 78057 0 775 .
3.1 HUCHTIA.

popitem (last=True)
HRrFdipopitem () JERBRRIFIRE—A (key, value) FE{EX] . WIS last HME, 4% LIFO
S A A I AR [l A, 45 Wt 4% FIFO (first-in, first-out) SGHE 46 H A0 I3 [ S {E X

move_to_end (key, last=True)
KA key s BIA 7 F AL —t. WER lase HEAE (BRON) WIRCRBEARE; WER last
HIBMENR TR BT K AR key NAFAEN il KeyError:

>>> d = OrderedDict.fromkeys ('abcde')
>>> d.move_to_end('b")
>>> "' Join(d.keys ())
'acdeb'
>>> d.move_to_end('b', last=False)
>>> "' Join(d.keys ())
'bacde’
3.2 HHTA.
MU H OB, A7 B 5 SR T 0 S 4%, 8 reversed ()
Orderedbict Z[AJHIFISE AR IUF HUKAY, SLIHN 1ist (odl.items ())==list (od2.items())

o OrderedDict MHRMHEMIIMapping AR, &7 SIS F M. X fRiforderedpict
B A ATATT - HL AT DA I A3 BT

3.5 4 OrderedDict BYMI (item), i (key) FI{E (value) ALIE BIAE L FRiFEL, i reversed ()

3.6 Wi B 4% PEP 468 B¢ U ¢ R S UM T (R 8 , il L4 OrderedDi et #IEAAIE Y update ()
T
OrderedDict #§|FF1H%

BIEHC A & B AT A T F AR R ., QU AH BEIA4E, WG A S Bk
HBEKRE:

class LastUpdatedOrderedDict (OrderedDict) :
'Store items in the order the keys were last added’

def _ setitem__ (self, key, value):

(continues on next page)
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(R L —5)

super () .__setitem__ (key, value)
self.move_to_end(key)

—AOrderedpict T 5EM functools. 1ru_cache () W2 EBAREAE H:

class LRU (OrderedDict) :
'Limit size, evicting the least recently looked-up key when full'

def _ init__ (self, maxsize=128, /, *args, **kwds):
self.maxsize = maxsize
super () .__init__ (*args, **kwds)

def _ getitem__ (self, key):
value = super () .__getitem__ (key)
self.move_to_end(key)
return value

def _ _setitem__ (self, key, value):
super () .__setitem__ (key, value)
if len(self) > self.maxsize:
oldest = next (iter(self))
del selfloldest]

8.3.7 UserDict W&

UserDict K2 AFFHATRAIMIEE . XXM FTFRE T b B dict 17 RMNRETENS
A, XA FAEPEAR TRy, AR 3T AR R SR R 151 -
class collections.UserDict ( [initialdata] )

B — A3 XA LI A AR N — D IEE L, WAl UserDict KB data JEYELT
Blo QR T initialdata {5, data SERIIRICHERINA: HE A initialdata 15| A S8R

AR HA 3%
UserDict SEHIRAL T DA BT R B ER 30k
data

—AHEER T, TR UserDict KMNE.

8.3.8 UserList W&

EARERE THNFNLR . B DA NNERZE, TR E € RSP RS, AT DAL R A7 55 90
AW, WA DA . AT ] DA F R AT A T4 -
XX RFTERE T BRI st M TFRMIIEEE N A, XPMRLIERTERY), HANKZE
(5 F T DAE Ry S T R 5 1)
class collections.UserList([ﬁv])
B — IR EALOINERRIF N — D IEHESR, #idUserpist Kdata JRHEFR. S0
WL R —A list /) copy, BRIAH [1 &53K. list JRARIEAXTS, Hln—> Python 4|3,
BF —UserList X%,
UserList 2T AN @A w4 e Y I i AR VR 1 g
data
—A1ist WMERHTFHfEUserList BINEA.
TR ER: Userpist () TRFERME—MEL, TALSEIIH, 83— S8 M. &R—
BTN PN TN TR LA A LIRS BBRE TS T AA— DS HOE T, X158
e MR, VR

R AP B RA A BRI TR, Pra AT B RS 2 R ARSI T,
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8.3.9 UserString &

UserString JER AEFAFHM RIIMIE . XA TREHI t B # st - BT 2RI REpTEE

R Aid, XADFAEHEAKEL S, PEARZE R TR0 DA B R T .

class collections.UserString (seq)
B — PR R . X NEOIXT RGN BRI — DN IEHE T, Wl Userstring fdata )&
AL, SEOIN ARG B seq (1) copy. seq ZHn] AZAT A nlalad Wit st - () BREHION T
FRERRIR G

Userstring Jefit T AT IR N FATH I AR ERY BSOS HF -

data
—ANHEIEM st r MR HRFIR Userst ring RINE.

3.5 [R5k Fi Y _ _getnewargs_ ,_ rmod__, casefold, format_map, isprintable, fil
maketrans,

8.4 collections.abc — F2EMyS B

3.3 BUBTIA: BRI R col lect ions BABRLLH T -
PACHS:  Lib/_collections_abe.py

GRRHUE T g LK BT T I — N R AR S B R e s B, X AR
G, SO 2

8.4.1 FIFHHR A

XA A T IR ABCs:
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e 4K H MR HE Mixin 77i%
Container __contains___
Hashable __hash___
Iterable __iter_
Iterator Iterable | __next_ __iter_
Reversible Iterable | _ _reversed_
Generator Iterator | send, throw close,__iter_ ,_ next_
Sized __len_
Callable __call__
Collection Sized, __contains__,
IJterable,| __iter_ , len_
Containeq
Sequence Reversible, getitem_ __contains_ ,_ _iter_,
Collectiagn _len_ __reversed__, index, and count
MutableSequence | Sequence | __getitem__, MK H Sequence I, PAK
__setitem_ , append, reverse, extend, pop,
__delitem__, remove, M __iadd__
__len_ ,insert
ByteString Sequence | __getitem_ , MK H Sequence W TE
__len_
Set Collectign__contains__, _le_, 1t , eq__, ne__,
__diter_ ,_ len_ __gt__, ge_ ,__and__,
_or_,__sub_ , xor_ ,and
isdisjoint
MutableSet Set __contains__, K H set LA clear, pop,
__iter_ ,_ len_ , remove, __ior_ ,_ iand__,
add, discard __ixor__ , Ml __isub__
Mapping Collectigqn__getitem__, __contains__, keys, items,
__diter_ ,__len_ values, get, and __ne_
MutableMapping | Mapping | __getitem__, Q&ﬂiﬁﬂbpplngEﬁjiﬂﬂxlipop,
__setitem_, popitem, clear, update, Al
__delitem__, setdefault
_ iter_ ,_ len_
MappingView Sized __len___
ItemsView MappingView, __contains_ ,_ iter_
Set
KeysView MappingView, __contains_ ,___iter_
Set
ValuesView MappingView, __contains__,__iter_
Collectign
Awaitable __await__
Coroutine Awaitableg send, throw close
AsynclIterable __aiter_
Asynclterator Asyncltenablanext__ __aiter_
AsyncGenerator AsyncIltenaasend, athrow aclose,_ _aiter_ ,_ anext_
class collections.abc.Container
class collections.abc.Hashable
class collections.abc.Sized
class collections.abc.Callable
A ARHET __contains__ (), _hash__(),__len__ () fl _call__() HiEMMEEL.
class collections.abc.Iterable
PRALT __diter_ () HEMHISRERE.
ffif] isinstance (obj, Iterable) u B ARG — A2 E‘EE%EﬂﬂﬂTIterable BE LT

__dter_ ()

PREC, H TCIAAR I X A2

TEEES I __getitem

) JRBEATIAN . Al —
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KGR R iterable HIME—RIFRI A2 A iter (obj) .
class collections.abc.Collection

££4 7T Sized i Iterable ZEpHh 5 12k,
3.6 HUHTIIA.

class collections.abc.Iterator

PALT  dter () M__next_ () FEMIMMSREZE. & Wieraior f)5E L.

class collections.abc.Reversible

HAER BRI T _ reversed_ () FENHIZ L.
3.6 OB INA.

class collections.abc.Generator
AR, SEELT PEP 342 vhog U, GROF R T EER AR, LT send (), throw ()
close () H¥E. & Wgenerator WIE L.

3.5 BUBTINA.

class collections.abc.Sequence
class collections.abc.MutableSequence
class collections.abc.ByteString

He BT A 78l sequences IAISEESR .

SEPEID: —HE A (Maxin) LA __iter_ (), __reversed_ () Ml index () & EE
MIRIEN __getitem__ () Hik. HL, WREHW __getitem () @HEHLFHE, T2
ANV IR A T ESE AL R R, WRIRE B2 (BlantEER) . IBARAN
RSP H R, XWIFHERES T .

3.5 WU 4 index() J53E S stop Fl start 55,

class collections.abc.Set
class collections.abc.MutableSet

R B2 SR A R E K

class collections.abc.Mapping
class collections.abc.MutableMapping

S o] AR i mappings IS EEE

class collections.abc.MappingView
class collections.abc.ItemsView
class collections.abc.KeysView
class collections.abc.ValuesView

WL T FC SR 0 B0 views OB LK
class collections.abc.Awaitable
WA E R G awaitable 32 2E, WAREH T await FikA it I EAISEEL _ await_ ()
Hik.
PMEXT G Coroutine Fll Corout ine IG5 IR SEFIHAT X MG LA 5L 651

#5 [E: I CPython H, E T4 et ([ flcypes.coroutine () Biasyncio.
coroutine () W R W EMAR) A THF A £, MHEMIIASTH _await__ () .
ffi ] isinstance (gencoro, Awaitable) KM fh{]< iR [\ False, ZEAf flinspect.
isawaitable () FefgfhA],

3.5 BUHTMA.

class collections.abc.Coroutine
TR LR E . LI T W & LFE coroutine-objects: HL[¥) /¥ send (), throw ()
il close (). WHMEIBEAFELI __await__ () F¥. iAW Coroutine SLBIERW
RAwaitable SEfl. % W.coroutine W E X o
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i [E: It CPython H, X F A4 W0 &E ([ Htypes.coroutine () Bjasyncio.
coroutine () AW A WA) #E THFHF L, WHEMIASH _await__ () F¥k.
f#i il isinstance (gencoro, Coroutine) M MLA] <& B False., Affi filinspect.
isawaitable () KA MAAT,

3.5 BUHTIA.

class collections.abc.AsyncIterable
PMLT _ aiter_ FYERUHNSREZE. & UWasynchronous iterable ) 5E Lo

3.5 BUHTMA.

class collections.abc.AsyncIterator

WMET _ aiter_ F_ anext_ FYEMAMZIEZE. & Wlasynchronous iterator F)5E Lo
3.5 BUBT A

class collections.abc.AsyncGenerator

N AR P G, XML T AE PEP 525 11 PEP 492 B HMYL
3.6 BUBTINA.
AR B IS FAT T AR & R BIA LR e iy s &, Bl

size = None
if isinstance (myvar, collections.abc.Sized):
size = len (myvar)

U R E W] DUAEIRAZE (mixin) , X0 AR S HITT & LR 48 APLI2E. filan, HE %
Frog#ser API Y26, HFRERMTMX =¥ __contains__ (), _iter_ () fil_len_ ().
g RS e P HAR YR, Bl __and_ () Al isdisjoint ():

class ListBasedSet (collections.abc.Set):
""" Alternate set implementation favoring space over speed
and not requiring the set elements to be hashable. '''
def _ init_ (self, iterable):
self.elements = 1lst = []
for value in iterable:
if value not in 1lst:
1st.append(value)

def iter_ (self):

return iter (self.elements)

def _ contains_ (self, value):
return value in self.elements

def _ len_ (self):
return len(self.elements)

sl = ListBasedSet ('abcdef'")
s2 = ListBasedSet ('defghi'")
overlap = sl & s2 # The __and__ () method is supported automatically

M ser fiMutableSet FIVEIR AR FRHE

() B TFHREESEMESUENES, BOIAWIRA T T —F AT 2% A% 52 5 A 258 5261 11
F¥E. RN S RS 4 X ClassName (iterable) , WH S H—AWER 2T ¥
_from_iterable (), HFHH T cls (iterable) AWM —NHES. WHEXIset IBALRTE
FrpgeiH, HEMEREMERHRAFENIER, B2RMTEEES _from_iterable () J
%, BHEESE—AEE, I HEREMTERN R SE S — A8l

(2) EAR LR (i h T, FoyHECHREEER) , RFEEEL _le__ ()
_ge__ () BREL, ARISHAMRIERIES B BRI,
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Q) IRAE AL Set AT —A _hash () IFENEGRMAE, A, __hash_ () RKEENAH
FESL, T AR A I AT AS ) . N TR AN EAGRIMGARE S, "TRA
4k iK set () flHashable () 28, SKJGEX __hash__ = Set._hash,

hz%:
 OrderedSet recipe £ T MutableSet f@EI—PRHE .

o WFGESL, ZWabc B PEP 3119,

8.5 heapq — ¥H([1%1 (heap queue) EH %

JE&HE:  Lib/heapq.py

TEMARALE AR T HEARES (heap queue) L, AMREENESEEIS (priority queue) {3

Heap (MEfE) /& oo, ©_LRTA SCE BRI EAT /N S b iy 87 B0 (E . B B EBAE, B IrE
& 0 BIUAHY k #BiN & heap (k] <= heap([2*k+1] filheap (k] <= heap[2*k+2] . [E 7 HLusHi BT
i, NEERITCEPHREERR K . heap 777E— A @AGIEEL: & L/ IC R KGE S TEMRHI Y heap [0]
o

N5 APT ER— BRI heap queue SEIAA W HIA [ 5 —, FRMWRGIGE 0 FlAwHE, E&
AL B 4 2 T B AR AR D 22 (E), {HSERFAr Python 4 0 BRIGR S I asEr. 25—, MMy
pop J5 VA [l i/ MY TR A @RI TER - (TEZRE PR/ min heap”, 1i”max heap” FRIEfti A
EMUSHHER B A B ) .

2 T (A i A5 heap 4 — R S23E 1) Python list A3 R €1 HH BB 4h: heap [0] 2 /NI # 1,
heap.sort () ABFRHE heap HERIASE !

#2571 heap T DAGE] list $HRALE) (1, SF MR heapify () A TR list K —{H
heap,

SRR AR AL T Y R X

heapqg.heappush (heap, item)
18 item JHCE heap, [EVORFF heap HEELARSE

heapq.heappop (heap)
i heap WU IE I 5 /MY TEH , FIRFERAS heap YERIARSE . 1SR heap 245 G EVE Indexirror
giie. HAFHUR/INTREARH P A heap (0] .

heapqg.heappushpop (heap, item)
6 item TN heap , BeZEGE heap BULEIRIE R/ N TTER . A ARKILIFM heappush () Z &I
W heappop () WHBF.

heapg.heapify (x)
FEEIEIRE A [EV tist x #(E) heap, FLABFEA € HGSEINTIEHE.

heapqg.heapreplace (heap, item)
% heap BUBEIRI 5/ NYTCER , 05 HT0 item JiTHE heap. heap [ K/NASErcsE . Q1 heap 225
Bg@éEIHdexErrOI flam

B — W FE RV E g U heappop () Z &I heappush () AR, [EHEHEE heap 1)K
ISR EEE R, BUB/A AL G B — & G heap [ CRE item BUCAL.

B CH ] (300 T RE B A A B ditem o AR EA 2 AR BB 2L 1Y, AT VA & i ] heappushpop ()
B, Mg [l heap 1) iR/ MBI irem WA E T LSO NARME , [0 FE7E heap [E].

i AR R I =8 A ] heap AR — /B Z A 20

heapqg.merge ( *iterables, key=None, reverse=False)
AEZEEHF A REA Y~ HEeHrmis (S5 GERE Z 48 log A% 17 R #E0 i H
H). BlME—{fireraior 118 2 &HEFAOME
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Fl sorted (itertools.chain (*iterables)) FH{LIHEIE/(E 2 —1H iterable , A E—IRIEFrA
BRSO, F RS AR A (h/hEIR) HF#E T .

AWESE 28, $5E R AP R T S R E
key ZHHEE T —MWkey function 519, A AE—(f#0 AR TC R EE — 0 LUK . TH RO (E
& None (HIEWEITR).

reverse j— A /KAH. QRN True, WA TCER R LR SR W7 b7 & 9. Bk
sorted(itertools.chain (*iterables), reverse=True) XLIWIFTH, FTAENTSR
AR MRBNETFIY o
3.5 MBS I AGE ] 28 key Il reverse

heapqg.nlargest (n, iterable, key=None)
M iterable Jit & SCHER GG PR (B B n DI OR TR A R WERARBE T key W H Y 52 —
NSRRI RE, H T iterable /)5 TUR IR LB G (FI AN key=str.lower). T

sorted(iterable, key=key, reverse=True) [:n],

heapg.nsmallest (n, iterable, key=None)
M iterable JJ7 & AR PR I ET n A /DT R A G R AR PEAL T key DI R F5E —
MRS REL, H T M iterable W8S TR P HEELLE B (B 4N key=str.lower), “FH T+

sorted(iterable, key=key) [:n],

1% P R L (U R S i R B . BHRER I n ], R sorted () M@ EARCR . [Alkkih,
Hon==1 K, fAE#EEmin () Mmax () A EHFCER. RFERERE HELEA, A% E#
iterable ¥ % EL1F (1) heap .

8.5.1 EEELH
HEHEY W] PATEAERE A (ELHHE A o SR D5 B U — I/ IMELOR S B

>>> def heapsort (iterable):
h =[]
for value in iterable:
heappush (h, value)
return [heappop (h) for i in range(len (h))]

>>> heapsort([1, 3, 5, 7, 9, 2, 4, 6, 8, 0])
[O! 1/ 2/ 3! 4! 5/ 6/ 7! 8! 91

HESRHA) sorted (iterable) , {HiRsorted () ANEE, EMEEIEAE stable BIHEF

Heap HHYTCER AT LASE tuple o JEA ARSI HCBAY(E (1 801—1R task AYMBESEIE) A8 EORMITE — kL HlE
e

>>> h = []
>>> heappush(h, (5, 'write code'))
>>> heappush(h, (7, 'release product'))
(h (1, 'write spec'))
(3

, 'create tests'))

>>> heappush
>>> heappush (h,
>>> heappop (h)

(1, 'write spec')

’

8.5.2 &4[F)% (Priority Queue) E{EHI &

OLocb\s e e s i, I HEmMSEIE S T2 M0
o HEFPRORRENE s ARAATE R 08 B AR R priority 1Y task $ MR AT NET 145 .

o Tuple WHETFAEF- LU 5 E) | €384l 419 Tuple (priority, task) %] priorities #4¢ H. tasks [EIf5 — 1 T8
AR HE R IRE o
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« Y—{# heap tf task [ priority BUEERF, {RUIITIHERE heap TEHEN L 1.
o o R ERARIEY task 7 EEIRRY , (RBEANT IS 4t BN EER S0 task.

— (i 1 35 FT P AR T R ) R 2 AR — (R0 priority . entry count Fll task =R JCE Y tuple . WiffH task
AHIH] priority IR, entry count & Myl task BEARSEIAMINETHET . PRIEEA AT iR task B4 AR H Y
entry count , FITDAKE A€ B task i HLEL .

ANAT HCRAT: 55 VRS ) — i ok Ty S i — S S AL 55 2% H T B R BRI S 7 Bty e 2%

from dataclasses import dataclass, field
from typing import Any

@dataclass (order=True)
class PrioritizedItem:
priority: int
item: Any=field (compare=False)

T 1 B T DA e $ F0 ZEE R task BV SCE Y priority 80 B TR . FHR— 1M task ATDARE A
—{#l dictionary §§[r][E151) 5 H1 () entry .

Rl entry i B BCE A priority EFIK #E, HIEE & W% heap W MR, I DA—1B AT 471 7 S8 2 A4 A 11
entry fi{ —{H#FL#n B CAHEEIRR, [EVF— M HEA $7 priority 11 entry

pg = [] # list of entries arranged in a heap
entry_finder = {} # mapping of tasks to entries
REMOVED = '<removed-task>" # placeholder for a removed task
counter = itertools.count () # unique sequence count

def add_task (task, priority=0):
'Add a new task or update the priority of an existing task'
if task in entry_finder:
remove_task (task)

count = next (counter)
entry = [priority, count, task]
entry_finder[task] = entry

heappush (pg, entry)

def remove_task (task):
'Mark an existing task as REMOVED. Raise KeyError if not found.'
entry = entry_finder.pop (task)
entry[-1] = REMOVED

def pop_task():
'Remove and return the lowest priority task. Raise KeyError if empty.'
while pqg:
priority, count, task = heappop (pqg)
if task is not REMOVED:
del entry_finder[task]
return task
raise KeyError ('pop from an empty priority queue')

8.5.3 R

Heap /211 [#51 57 Ir A ¢ 0 BIUR 1) index k #FFEMEEL a (k] <= al[2*k+1] fllalk] <= a[2*k+2]
o BT HEE, NEENTCERHEEE K. —F AR heap HE 2 a[0] skiE 2/ MITTE.

EHIRAA AL R TR — AR SRS A AF R . NI kA2 a (k]

0

(continues on next page)
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(R L —5)

7 8 9 10 11 12 13 14

15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

TE_ BRI, A K BOTHRAL T 27k+1 fll 2*k+2 Z b RFIEsh P RATEH W] — o breiis,
B BT T 7P ERoTZ b, I HBRATTAT AR E BRI ) R 3B 3 e Frid B i B o 7. 22,
TEVFZ R X AR SN T LY AR T, SRR ATE R8I & B . TR s i A
R, B PEE SR, AT HBRRRN D — R HRBRE, FItRA Sy — A BooieEz
B T g N i Y = I iy 5T il 5 A 1l A S8

IR MR A ZE RIR A Z 2R, WFS 0 RARZRIFIIAR . MEREHFRE T4 B R R
T AR R HEA R EFATEGE & L P 30 S HI0) 3 0 S8, RISRAXASHH) 0 S i
T, AW E A, HRAERERT#EY.. X BRSNS H SR kR A,
VRFFFFE] A O(n log n) IR HESY -

BEHE P A — ARSI R PR U i) ATEHR P 2B T 0 8] et il AR 25 H L TR R A 2% H A FUAR SRl
B 05003 “RIE" o SXAERU TR SCRMRF I 1T, FERXAPIEOL R R ORAPRO 2 BIOA e AFE, B
S A f/ MR BES TA] o 24— RO A IR A S TR, e TR I ol B ) AR AT A 4G, XA
ENTA T A PG, SRS BT R SC B BEAS . FAy MIDI & a8 i@ M A A~-).

T LB AR 2 MEST ARG 2] 1 e g, HERRARTEE R —Fh, OV BN A 4R, I A
JUTPRAEER, SIS BA KRR ZER . BRI H A S AT 5 3 B s By 5, H
Hap R DL AT AT BEAR FOREEE o

WA RREREHE R AR A ARV X R T RBHEF S 2 A “sfrit” (RIEHFRFS), H
KNI CPU WAFZS AR, BEJGX SR 2IEAGHEE, RRAHMALEAIERY . 6
BN RO HE R B A R RE R A IS TR IR . AR SRR I it AR B IMR . AR 4
WA T NP THR AR TS, BN 2 i G U ilis T e I Zc H . AR ] AR REHLA A ZE P
TWAR/NREFTRRU, R TRBIHET 15 A S A A IRCR -

34, MR B RER ERYES 0 NS H IR — DT RERIE O M AR AR SRR A (RO A “kad”
BN BTSRRI, R ROT R4 . BOREIO A7 AT AREES Wbl 7. BV e S LAIZ A
PSS A HE, HOR RS 5 50— HER G s0s B IR AR ] o 2458 — D IESE AT R, 1] DAY T HE
FRBHTE TR MR S !

Ezﬁﬁ%ﬁ%T%%ﬁﬁmﬁﬁmcﬁﬁ~%m%*%ﬂTEm,#H%%%%&meﬁﬂ%ﬁﬁ
B )

[FIf#

8.6 bisect — [#%l =4 /EE % (Array bisection algorithm)

JUERE:  Lib/bisect.py

i IS A A — A A HE i Y st , B BRI AR U 3 A BTG BRI B0 list . — AR list
() LB VR AR A 2R 1), ()7 s, e R BEAL R Ik — % 5k BB a4 Ebisect
2ACE b B LB bisection SRR TIME . BEALAK FAA TG I8 M HAN — Mg M T/ (BRI
CASRIERER 1)
AR B AL T R X

B AR ST BRI, RN R, R BB Tk T 4 B AE TR 0 B K
AL, WAL R, TF% H U AAERITH (HORRATH) W (R UCRE T sl R AT AR A (b LRSSk e A B 5

FCUERR” o). SRR RS SR B, XTSRS A AR . WPAETR, EIEMEF MR DL A R R A
B, HEF MR R— T IR ZEAR! )

214 Chapter 8. #iE®



https://github.com/python/cpython/tree/3.8/Lib/bisect.py

The Python Library Reference, #[E] 3.8.1rc1

bisect .bisect_left (q, x, lo=0, hi=len(a))
TE a WP B —AE, 3 x AR a VRS HIT IR . 28 lo F1 hi FIZRERE list P ERZ % E Y
T, BRI st . QR o eSS x B, WAMNOCEGENE x WEim (A8).
BIEE R AR AR List . insert () MS—28L, (HH)3R o LHEIHETFE .

EIT%B’\J?@/\&EHI%@?M%WEP fliff all(val < x for val in a[lo:i]) #HBFEAMIA
all(val >= x for val in ali:hil) EEAHM.

bisect.bisect_right (a, x, lo=0, hi=len(a))
bisect .bisect (qa, x, lo=0, hi=len(a))

Bflpisect_left () , ARBREAMEGENA o ¥R x AT (HE).

[EHE'}E’JT@}\{jElﬂ%[@ﬁUd%.WEE ffifg all (val <= x for val in a[lo:i]) HRFEA I
Hall(val > x for val in a[i:hil) #EAM].

bisect.insort_left (a, x, lo=0, hi=len(a))
A a WHEF FHEA x E%Eﬁ/\a insert (bisect.bisect_left (a, x, lo, hi), x)
, R a W EEHE T st o s LT Olog n) e M6 A T5 ZAR 211 O(n) IRefH, &
ﬁﬁfﬁ/\%?ﬁf%T SR TE B R .

bisect.insort_right (a, x, lo=0, hi=len(a))
bisect.insort (a, x, lo=0, hi=len(a))

¥iflinsort_left () , BIHAMNM EGENAE o 0 x BHE (HGi8).
hz%:

SortedCollection recipe fii f bisect #4)3& T —MUIRETERME AL, AL T EHBEME R B H T EN
key AR A H TR PSR, AR AEI RN key BRI RN B H

8.6.1 ERBFIIR

FHifypisect () MBS TRIGEARGZA MY, BB RALS Pl i . TS e
BORIR T AR AR 1A 51 3 AR TE 2 4 e

def index(a, x):
'Locate the leftmost value exactly equal to x'
i = bisect_left (a, x)
if i != len(a) and af[i] == x:
return i
raise ValueError

def find_lt(a, x):
'Find rightmost value less than x'
i = bisect_left (a, x)
if i:
return al[i-1]
raise ValueError

def find_le(a, x):
'Find rightmost value less than or equal to x'
i = bisect_right(a, x)
if 1i:
return a[i-1]
raise ValueError

def find_ gt (a, x):
'Find leftmost value greater than x'
i = bisect_right(a, x)
if 1 !'= len(a):
return ali]
raise ValueError

(continues on next page)
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(R L —5)

def find_ge(a, x):
'Find leftmost item greater than or equal to x'
i = bisect_left (a, x)
if i != len(a):
return ali]
raise ValueError

8.6.2 Hfth=Bl

D sect () AT TRTREN . RAPITRUMbi sect () W MREIHRASEAR,
AR, SN F I 00 4 KOL FREAT, 80 ] 89 B, DLHHE

>>> def grade(score, breakpoints=[60, 70, 80, 90], grades='FDCBA'):
i = bisect (breakpoints, score)
return grades|[i]

>>> [grade (score) for score in [33, 99, 77, 70, 89, 90, 100]]
['F', VA', lCl, ICV, 'B', IAII lAl]

Hsorted () BREIAR, XfThbisect () BRECEYL, key 853 reversed ZF N EH 42X, HAXES
AT (GELEH A bisect AT, BALS” ioE” T EEIRT L) .

RIS, SRR RBUCIT SRS, RAERAM IR RS

>>> data = [('red', 5), ('blue', 1), ('yellow', 8), ('black', 0)]
>>> data.sort (key=lambda r: r[1])

>>> keys = [r[l] for r in data] # precomputed list of keys
>>> datal[bisect_left (keys, 0)]

("black', 0)

>>> data([bisect_left (keys, 1)]

('blue', 1)

>>> datal[bisect_left (keys, 5)]

('"red', 5)

>>> datal[bisect_left (keys, 8)]

('yellow', 8)

8.7 array — @M EMB{EE R

EFEEAE R T AR, AR RN EE A SEAME : Foo, B, R, B
S AEF R list A7 5 ZURE B T B8 G BRI R0 W R BE) . o ST [A) IRy R DA B — M ey
type code KA EREAFHERIALE]. R /2 type codes M EF
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Type code | C Type Python Type s/NFENATAE | T8
'b' signed char int 1

'B' unsigned char int 1

u' Py_UNICODE Unicode character | 2 (1)
'h!' signed short int 2

'H' unsigned short int 2

it signed int int 2

T unsigned int int 2

"1 signed long int 4

'L unsigned long int 4

'q' signed long long int 8

Q' unsigned long long | int 8

'£! float float 4

'd’ double float 8

(Elfig -

(1) u type code ¥fJfEZ| (/2 Python i 5% unicode F+): (Py_UNICODE /& wchar_t ). I FEE A,
fth A5 AT BE 2 16 bits B} 32 bits.,

"u' g3 Py_UNICODE API fi{5 ] —E w1 .

Deprecated since version 3.3, will be removed in version 4.0.

B F R R SR T (RS ELE], B C M EE R EEE) . EERAYR/NATRA
78 itemsize BHEIFEL
BB ER T E:
class array.array (typecode[, initializer] )
—AE B i B A A TT R rypecode BRI, (Elf1 38 1Y) initializer 2301464k, initializer W5 78 32—
list. bytes-like object 8402518 i BUE)A 8 1Y iterable .
R € — R list B ostring BT B9 [ W) 4R AL IR T ] A fromlist () . frombytes ()
o fromunicode () ¥k (B F)) MuEHs|Hd . KR Er g8l e Aexcend () K
FEARIIRAE .
FlE—AFi+F M array.__new_ MHFEE typecode, initializer,

array.typecodes

— AL BrA Al Y type code YT

BN R AFEER FARIEI RS U1, PHEMER S SN P IRIE R, BFrilr (et B g
MRS AR R 5 P HAWRS DURRIE 5| K TypeError. AN RMEH T & X0, W AT
B SCHF 5 4 % M 6
BT IR BRI
array.typecode

typecode “FICHETFE-E ST A iy o

array.itemsize

B8 5 ) — B TCRAE R IR 2 AL T4 (bytes) R

array.append (x)
S ICE x B ) I i

array.buffer_info ()
[ —1{i tuple (address, length) 7 HIFC IS AL E AL {370 2 Y 1l R i A =
B, fEIEIRE AR bytes , [EJATPASH array.buffer_info() [1] * array.itemsize
AHAARE] . B (A e R SRR O e B I AR R, B ioctl O $54. HEE
WA fEAE ELIEA (AR AT S SR B T S VR, I S 2K
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flEl: FANE C o C+ Rl GE@ME— (1358 5 aUA SUWRAL ) nofs) ) (hiey, S5
PRI 2 O BB P S8R P A T i A T S M 7 kA 1 I AR e i, (BB R e A R s v e
B0 B A B ([ 7 I FR SCPFAE bufferobjects .

array.byteswap ()
"Byteswap” AT SO, B P SBIERIEE 1, 2, 4 o 8 RoTALS], HobE g
B Runt imeError . SEAEMRER B ODCIEN A R B .

array.count (x)

[ {5 x e FE 8] B T AR

array .extend (iterable)
¢ iterable WFT TR BN BESY kit , QIR iterable 1255 —fR[ES) , b Z8A 58 A AH [F] Y type code |,
WARAF GEVE TypeError o MR iterable 2R, hLhZH 0] DAGEIE (iterable) HH i ic
R ] AR A 51 v ) IE AL A

array.frombytes (s)
R TE . B P8, Eif & T machine value (318 % 8
M fromfile () k&R .

32 WA BT HEARE, Z Rl fromstring () #iHE4E frombytes () .

array.fromfile (f, n)
W file object f FEHEL n i machine value B[ TCE , B AHE LT R IMABES ) i i . a0 R0
& n A TCR GEE EoFError $53%, (AARIMITTRIIA GHIMA ML b, f O E 2 —HEIE
MEEAE R, HMHE read () HERAT.

array.fromlist (list)
fie tist FAITLE . BN for x in list: a.append(x) , BT HEUBESGREVER:, F5)
B PRAEERAS gl B el

array.fromstring ()

frombytes () FEMT—M (EEHREFRY) 4.
Deprecated since version 3.2, will be removed in version 3.9.

array.fromunicode (s)
FI & %2 1) unicode 7 Ff I R 3E MM A . i8R RE u RS HAR B RE G EE valueError
$EER, i array.frombytes (unicodestring.encode (enc)) MHH% Unicode &} 2] —1H
HAth 24 BB 51

array.index (x)

Il /N 0, A RS S x B RS E

array.insert (i, x)

TENLE | Z BB EICER x o BEIRS E & /B R b B AR 4

array.pop ([i])
BRIl B0 5 A 03 SRR PERG 2007 BRE) -1, DA (B TED o I e — i e

array.remove (x)

fe sz p ER SR — A LAY x o

array.reverse ()

AR sk 71 14 0 3R 3 P B a0

array.tobytes ()
3 [ 41 48 [F) 5 — 1 machine values {8 [#4] [FI [ {E AR 7 CAHFR R (B0 tofile () I8 ARE R
KL TC RS AR o

32 HUETA: BT BfEd:, A costring () EEAFtobytes () o

array.tofile (f)
WhrA 2 (DA machine code FITER) E A file object f o
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array.tolist ()

RERTCE, A E— R list

array.tostring()

tobytes () FEMT—M (EAGBIFT) 45
Deprecated since version 3.2, will be removed in version 3.9.

array.tounicode ()
A g i e [ R R EE u o HARRYRR 8] g [E 4 valueError S, A
array.tobytes () .decode (enc) - H b7 A& i 5] e [F) 57 5

M NN R B o F AR SRS, B4R IR N array (typecode, initializer). QI
B Ry A N initializer SXREAE WS, AR rypecode y 'u' MEE—PFAFH, HIUES— TS
Fo fifeval () BRUERBRF TR R Rl A M R EBUREM B, R¥array K0T from array
import array #5| A. Bl

array ('1")

array ('u', 'hello \u2641")
array('l', [1, 2, 3, 4, 5])
array('d', [1.0, 2.0, 3.147])

hz%:
Bigllstruct A0S A R ERBEAL A 07 2R 48 Bl B A2

Bidlxdrlib % External Data Representation (XDR) f{) &R 61 BLAF B AL, 18 I — g B R 4%
( remote procedure call systems ) .

Numerical Python L#4 Python #{E#E3 14% 7t (The Numeric Python extension, NumPy) ‘£ 5% | 5 —1{ [#%]
RgE ) LB Python HY#UEE 2% http://www.numpy.org/ .

8.8 weakref — 555|FH

PR Lib/weakref.py

weakref it 4 Python F2/7 BB XT R ) weak references .
T, Rifs referent Fon 555 G HBFIXS .

XA R 55 A BEPRUERT A% - ARSI RS 5 I, garbage collection T ARSI H-Kf H:
WAFE M THALNE . B2, FEERHBRZA, ERAR5I, #51Hth—E R EZN R .

555 | Y 2 2 e S IR KON R I R A7 s, (B RO G AL R B BUAE e AT
RIS T RS A1

BN, WREA V2 KB R G5, WA REA G A PR SRR G R R . ansRL &8 H Python
TR AR R G, SCRFER B B SRR, W BT SRR SRS, B EATE R R A
{HE . weakref BiliRLyWeakKeyDictionary MiWeakValueDictionary 28] PAFF/L Python
T S R, X SN 2 U R A B AT BRI X G i X AR R A . AN,
WER— NG G S WeakvalueDict ionary WIE, A2 4XH% GRS AR 45| 2 55 4
JrREA 10555 RIS, 3% D] DA TN SCZ 0T 5 55 AR 55 WL S0 5 AAH B 1% 4% H R -

WeakKeyDictionary MlWeakValueDictionary FEBEATHSEI LS, 55 H & ERJE
PR, MBS IR L R R RS P . WeakSet SEM T set #:1, (B WeakKeyDictionary
—FE, H¥FFHITERNS5IH.

finalize $RMt T MR SR A I ] B R R Ky 30 X HUTE IR 55 5 | _E e el
PRECE TR, PRI S B Sl PR S ST & 4588 — BRI -

R AEMEM Y —wiF finalize Pt KEPRRFFIHEN - @FATEEZUZACHEGI.
weakref BARIERE TRGALEH], AT RPNE.
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HARR A X RER T AR S T 5 mT AR 5| A R ARS8 50, J Python (A C) 4 S5 HY R AL,
KBITIE. By, RETERA, HEU Ry 2, A, RENR, BT, B, BumB, RNk
BTG LABAE RS R 45

3.2 JREEAE: ¥ T %t thread.lock, threading.Lock FIACHS T4 1) 3 5 o
JUAWEZEBN I ist fldict AEBESCRS5IH, ER] DAE 2 a i =2 F5:

class Dict (dict):
pass

obj = Dict (red=1, green=2, blue=3) # this object is weak referenceable

CPython implementation detail: HAih PN & 2B cuple flint ANXFFESH, BMEH@EE T2 T
¥ro

Extension types can easily be made to support weak references; see weakref-support.

class weakref.ref (object[, callback])
R 2 5551 . WERFE GRS AR, AT DLGE S 51X SRR R AR5 ansk
5| AR ZATIAAAE, WIHH G SR8 2 None o GnARRAL T =B m B A ZNone , I
FLR B 555 | RS SRATNE , WIHE X 5 R 2 Sh k8 F 01 ); 555 | F A SR04 S Bl ) M — 2
s RS TH.
V25595 | A ARVFER AR XS oA . SR~ 555 | S0 A [l 54 AR i 30 3 4 T ) 81 e
S 4D 5] P DO % P
BTG | SRl TAnEss Dt (HIRE &% BNamSXEn __del () FEM
51 K S A R ) R AL
IR object MW Fy, WIFS5| W Hhashable, BETE object B bk 2 Ja EAR R G AE. 40
Hhash () & object YR G A E WM, W RS & TypeError,

555 | SRR I, (RS SCRAHEI EUBE . ASRBES I RARAE, IS RA S e
JAX G AR AR (TLIE callback SR o ARMER TAE—BG ISR, WAHERIASH
XS F] R GEIF W A AH AR -
BT R R AT AE— A T B %K
__callback__
A B M 2R B 2 1 SRR 555 1 R I . AR A AAE S S 5 | B | X R EA
fAAE, MILEPEI{E N None.

34 RREES: SN T __callback__ J&tk.

weakref .proxy (object[, callback] )
R[] object F)— S5 IR . BB E R ZHCE N SOh O HAARE, TR 2R 2o
FrE S5 | X SRR G IR [ R AU R ProxyType B CallableProxyType, H
TREUT object S5 VE ]« Proxy X4 Ehashable %1%, Toiegn| FIXT S B G /a7 XAl %
2;525@%?2@@@@%%%% W, FERTBT IR e TS . callback 5 ref () pRET)IF]
28 U]

3.8 A 3 RACE G R AT, AR AT @ A e=.

weakref .getweakrefcount (object)

AR [ 45 1] object 1555 | A CRE R B -

weakref .getweakrefs (object)

AR [l A ) object F AT 555 AR AL Y 1) 26 o

class weakref.WeakKeyDictionary ( [dict])
5595 FI SRR IS . YN P R R R 3 5 | I AR B0 2% EL R 3. RTINS Tk
A~ HARTR 3 BT A B0 G2 T R AE AR LE R b s e . 1 T E T R U A Rk
RV A H -
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WilP: Ve T WeakKeyDictionary T Python SULHIAEY, [RMIAEHETT I A AT g
HAN o AT eakkeyDict ionary KB RE — i T AERINME, PIARREYE I TR
SR HE TR RO S HAEHL % KRR LB AR )

WeakKeyDictionary YWEREA—NEHNTET AEE AT NERGI T o X285 | FIRGRAIETE B AT 08 1
IPUSIRORSE “AFIE”, PR 285 | Y i) I8 ) 45 SR 55 B 00 T R TR I o 1y R vl i fe B & 80
I I Wi e o O B B 1 S B R B 5 LA
WeakKeyDictionary.keyrefs ()

AR m] G SRR 55 5 | R AR R

class weakref.WeakValueDictionary(Dﬁa])

S5 UIERIBUR IS NP R SSRGS b i 2% H AR S 57

fill: R T weakvalueDictionary j2HT Python TN, PIMAEIEFTIE R A T
BHKN e W FeakValueDictionary RYLERPRIX — ma] BERIEME, PNAR Ak ARk
P AT RE 2 b I s MR G B e L i) — A EIE AT ) o

WeakValueDictionary WH BB/ — 1T, WHEFIE SweakKeyDictionary %4 H)
keyrefs () JyIRAHIR )

WeakValueDictionary.valuerefs ()
CAE R IR R K ENVEE BV TR BP S AWUE S8

class weakref.WeakSet([eknwnm])

I HITR BTG UL UAFA X EATCR ARG N IC R RS

class weakref.WeakMethod (method)
— MBI G v (B e SOFAE SRl A 3R k) FT8s5 I i B Lref 725, T
4 E ISR, ARESS T IR . WeakMet hod f &7 FR HIACHS F SR S O @ 48 2
W5, HEBIRZ B R A

>>> class C:
def method(self):
print ("method called!")

>>> ¢ = C()

>>> r = weakref.ref (c.method)

>>> r ()

>>> r = weakref.WeakMethod (c.method)

>>> 1 ()

<bound method C.method of <__main__.C object at 0x7£c859830220>>
>>> r() ()

method called!
>>> del c

>>> gc.collect ()
0

>>> r ()

>>>

3.4 BUHTMA.

class weakref.finalize (obj, func, *args, **kwargs)
AR [l — A A EE A XTR . RRGRHAE obj EN BRI A . 5@ 55 A, £
LA RS EEITIUIXR Y, AR R Al 1 AR P

LEES NGB A AR e (R SE SR o s ) R Z 5 s
T PG AR func (*arg, **kwargs) HPRMEZGR, MR MAIET A LR

M| None,
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TEBIIR R 6] ph 2 2 R TS | K i b e n ThR sl i i, (HEEgEk. ENaikSxisg
B del () F¥EEEET] A RS | & 5w A R A7 g R
VREFR R, FRMATEALSSSMRAN, BRIFEMNWatexic BHEOCHRCNRME. BNSiHkS
B g s R S A I %
Lat sty interpreter shutdown W) J5 A4 AN 2 K E U/ FH L IR pR A, MU ASEE 4 5 AR AR v BE E i RE
ki None,
__call__ ()
SR self MALTRS R HARICAESET:, HREFH func (*args, **kwargs) HJ%h
A self EAETZNR Al None,

detach ()
SR self AWAAEIRSNPRE HARIC N ESET:, HaREIJE4H (obj, func, args, kwargs). {ll
e self EFET-MIR None,

peek ()
R self NAFWIRSWR W JTH (obj, func, args, kwargs). HIH self EAET- MR
Al None,

alive
AR AL AT RS R R B M B, & W ARAE .

atexit

— A GRR B E RN, SOV E(E. MRBRFIR M, BEWAT atexit HEHAF
RAFTHAEE SR . BN BN A S 7 B H -

M) RELA— R LR func, args Fl kwargs APRA IR obj Y5, Toil @ HHER BZ )
(1, A obj FFKEA XA NBIR I K5, func AR 2452 obj H)—AF8ETT Ik

3.4 BUHTIA.

weakref.ReferenceType
CEEIN PO E S HEKPOE 8
weakref.ProxyType
ST A G B A X A
weakref.CallableProxyType
CIREDiERSE ek hEsithte S
weakref.ProxyTypes
& A R BN R P A1 o X AT AR T 5807 G I — 3 e T2 AR, TS RO T
PRI 275 -

exception weakref.ReferenceError
2= AR R E N 20 R BT KR . X S T AR

E@Referen ceError fe‘rﬁ'o
%
PEP 205 - g55 D1 MCARERSEBCRIEE R, A045 530 SC BE A S A LAl = rh U R A A5

8.8.1 555| MR

I MR A ref.__callback__ PAMMYIFEFIEME. — D595 HIXTRUERAAE, 8oV 0 A
BRI |-

>>> import weakref
>>> class Object:
pass

(continues on next page)
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(R L —5)

>>> o = Object ()

>>> r = weakref.ref (0)
>>> 02 = r()

>>> o is 02

True

WERBIHEATEAE, WG X GRFR [ None:

>>> del o, o2
>>> print (r())
None

Kol — 335 M SR DR AR T 43 ref () is not Nome. i, HEMG AL
A B2 724 S0 B P Mt

# r is a weak reference object
o =1x()
if o is None:
# referent has been garbage collected
print ("Object has been deallocated; can't frobnicate.")
else:
print ("Object is still live!")
o.do_something_useful ()

PR “AE” DN SAE L A RE R h il i se 4510 A2 RE vl GBS BOCRAN 55 5 AR IR 55 5 | i
P BIR ARG AR GIRTE S AR A B AR Y ] P2 2 4

FEAA ) re £ 50T Pl ad TR BIEE . fEWeakvalueDictionary HSEBIHELEEN T X M52
KT DRSS AN 2% H RN AFTT A o S TR RIS SRR 5 A S D i@ i, (Ht ] AR T
PR AR A B MBS -

%’Mﬁﬂ TR TAMRf re £ 1A TRMTAAEA S GG SHAET | T 7 52 i - B ik [w]

import weakref

class ExtendedRef (weakref.ref):

def _ init_ (self, ob, callback=None, /, **annotations):
super (ExtendedRef, self).__init__ (ob, callback)
self._ counter = 0

for k, v in annotations.items():
setattr(self, k, v)

def _ call_ (self):
"""Return a palr containing the referent and the number of
times the reference has been called.

mmn

ob = super (ExtendedRef, self).__call__ ()
if ob is not None:

self.__counter += 1

ob = (ob, self.__counter)

return ob

8.8.2 R

RXANRT LR B T8 A~ B Ay il X G2 TD OSREEHCZ At BLE AR 5. RS G) ID m AT E
Wlnait P, M JEA SRR SRR, (BT AR RS R R A AT PAIE e ID SRR HR.
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import weakref
_id2obj_dict = weakref.WeakValueDictionary ()

def remember (obj) :
oid = id(obj)
_id2obj_dict[oid] = obj
return oid

def id2obj (oid) :
return _id2obj_dict[oid]

8.8.3 RLERMK

(il £inalize L BFALTET & AE SR (MBI VR R, M0 JC20 BR B AR [ PRy AR S Xk 4 ol

>>> import weakref
>>> class Object:
pass

>>> kenny = Object ()

>>> weakref.finalize (kenny, print, "You killed Kenny!")
<finalize object at ...; for 'Object' at ...>

>>> del kenny

You killed Kenny!

LEAB AT A ER ] - (B2 A 45 a8 a2 HLREXT [l i8] e B A — IR A

>>> def callback(x, vy, 2z):
print ("CALLBACK")
return x + y + z

>>> obj = Object ()
>>> f = weakref.finalize(obj, callback, 1, 2, z=3)
>>> assert f.alive

>>> assert f() == 6

CALLBACK

>>> assert not f.alive

>>> f() # callback not called because finalizer dead
>>> del obj # callback not called because finalizer dead

YRATARE detach () JPIRRTER — DA E5E . %I7 iR 8 B S5 88T IR [ B - I L 5 M i ) 2

>>> obj = Object ()

>>> f = weakref.finalize(obj, callback, 1, 2, z=3)

>>> f.detach()

(<...0Object object ...>, <function callback ...>, (1, 2), {'z': 3})
>>> newobj, func, args, kwargs = _

>>> assert not f.alive

>>> assert newob]j is obj

>>> assert func(*args, **kwargs) == 6

CALLBACK

BrlEfRffatexic BIEBR N False, MHMALESAER IR N AR R E LR BRI . flin

>>> obj = Object ()
>>> weakref.finalize (obj, print, "obj dead or exiting")
<finalize object at ...; for 'Object' at ...>

(continues on next pag