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Bl SCT SCFIITBR, FEXPENTRTE SCRE T — 220, HIRA e GE L. (B—T, HEHL
S E SCT TRIE IR, IR BF S AL SE. )

XA FEALE T P E R BRI SR8 - AT import {E4ME T DAZE T4 Python RS H G AN 4. A —
e iR E L E Y, HRTFZXTRLTE SO RN, HF BAERX Bk .

AILEAPE R Rt — RSB A X EERRIE T AR [ D28 A SRR C i EHFNET
Python f# AR5 75— LERHLINZ ] Python % 5 ARG IE U AL, A7 SRR AL ] T Python A4
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CHAPTER 2

Python fifRed N EL TARZ sBCHIEAL, 0] ATEARATI R GE AT, LA R R RERIUT S e AT

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

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

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

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

any (iterable)

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

(Tﬁ%J

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

ascii (object)
WG repr (), RE—NRAHT R FA S, (Hrepr () RIEIFAFE 1 IE ASCH 475
TR, M \x. \u fIN\U R L. AEREFAFER RN Python 2 [ repr () R[] 45 R AHL

bin (x)
P AEREAS ] — N HIZ R “0b” () B A . 452 — AN EYER) Python ik, 415 x R
52 Python [ int X4, IPEFFEE X __index__ () FEIRE—EEE, —Lf]1:

>>> bin(3)
'Ob11"

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

WERA—ER LA “0b”, L n] AR 77 ik

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

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

W format () FRIEZLZAEE .

class bool([x])
RE—ANARIE, True B False. x fAFRHER AN X D2 Refedfe. MR x R IR siF iy
W%, R False; HABFEMIR ] True. bool 2K int T2 (BT £ A - int, float, complex).
HABEARRRMKEE. EHA False fll True BRI (B HA4 /1),
TE 3.7 BUE ek x IAE SRR 0 B 24
breakpoint (*args, **kws)
IR AE T BPRAARE AV g8 . BAORUL, B sys. breakpointhook () , HIEEH
args fll kws . BUATEHLR, sys.breakpointhook () i pdb.set_trace () BB SE . 1
EAPREOLT, BEai—ER R, FEAL RS Apdb HAE AT GBI A B AT #E A
ikgs. 1Hig, sys.breakpointhook () W PABRCE A HM K H P breakpoint () HEIH
M, PAARFE AR M
Bl &% —% it FH builtins.breakpoint HHS4 breakpointhook,
3.7 Bl e
class bytearray ( [source[, encoding[, errors] ] ] )
IR —AHi 1 bytes (2. bytearray J&@&—AN0EFH, WETEREN 0 <=x <256 WEE. ©f
A AR A IR WL 3, LT 8 5 20 56 20 A s [AlBS A by tes KRB RER Y F7¥, S Wbytes
Fu bytearray 3:1F o
AT 2 source AT DA AN A 2R W1 da AL 4 -
o WSR-S string, LA encoding ZHL (errors ZHAR VLR ) 3 bytearray () £l
Hstr.encode () J5{3NF string 5575 i, bytes.
o WAHE—A integer, SR/ INRZECFEER, FHHH null FFA5IHFE.
o QAR EE SErp KB I URTAE, IZRTG Y H G v DR R R R A A
o QIRE—A> iterable PIIERXTG, BIMICERMIEELAZE 0 <= x < 256 [WEEEL, BEXHH
YEECEH I WI IR N2
WAREA LS, WEEK/INR 0 H%.

5 =3t 4 55| KA --- bytes, bytearray, memoryview Fbytearray 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,

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

callable (object)
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 FrhRYihe: XA R E—IF 4 7E Python 3.0 855k T, {H7E Python 3.2 & BTN 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
—MRIEREACAERE NS, GO EE S A RS — LS. AN
TR PR ¥

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

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

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

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

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

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

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

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

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

USRI future 1542 i FUAR OLSRAE ARG FeAR O] DA L H 7 OR FAGHI LA, 15
B E future FEEITFR AT LLER W AYE_ future U _Feature SLfIHY compiler_flag
JEMER R 4iF SR ATDAfEast B AR PyCF_ BT IIZFR.




The Python Library Reference, k% 3.9.1rc1

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

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

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

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

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

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

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

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

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

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

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

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

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

O
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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']

Hf: Pohdir () FERNTHETELEREEH, Bl e 2l LR BT E 24 FE A,
A AR R IR S SR 0 A e el — 8ok, & BRI T ot ] BEAE AR R IRAS 2 TR e AR . Bian, 24502
& MJEHF, metaclass [ J@ AL S TELS RY)EK .

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

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

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

>>> list (enumerate (seasons))

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

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

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

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

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

AR AR R AR AR . TEVR RN el . Bl

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

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

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

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

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

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

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

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

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

R BRAIAKEOUE, locals (AT AN R Locals () BREHHE—FE: AT E A 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
G
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class float([x])
A A MBS BT o AR T T R
ﬁﬂ%;&% TR, WELAREE HEREF 7 ArE, PRI AR RS, Z At A
G AEAFSA A - ST A . SR PUE NaN (JEEE) . IR
T K FAFER . MRUIHbE, BREEEMEE, WA LTGENE A N5

Sign = "+" | n_mn

infinity = "Infinity" | "inf"

nan = "nan"

numeric_value = floatnumber | infinity | nan

numeric_string [sign] numeric_value

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

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

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

WEREA LS, WRE 0.0 .
i

>>> float ('+1.23")

1.23

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

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

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

>>> float ('-Infinity'")
—-inf

FF R - int, float, complex IR T IF E A,
TE 3.6 JCE I BT DARE 1 F R 2 HRS SO B A T4 4L
TE 3.7 BUE B x B HARIE N L8 S
TE 3.8 U M 2R __float_ () AREXWELRE __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.

e 3.4 JRE M XY format_spec N2 FRFEN, object () . _format__ (format_spec) 2filt
ﬁTypeErroro

class frozenset ( [iterable] )
RS frozenset MR, EHF LS R iterable FHITCER . frozenset Z—DNEMXK.
HrIZER R, SR frozenset flE 4L KA - set, frozenset,

EENEN set, 1ist, tuple fldict 2%, PAMcollections Bk TR BIEAL.
getattr (object, name[ default]

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

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

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

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

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

M WRMREH T HOK __hash__ () J¥k, WHE, hash () RAGHLARH) T RRAEWTIR ]
fH. RS _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
1 3.4 JOE: pydoc Flinspect HAS B AT IR R 12844 15 S 4T Al — 2

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

>>> hex (255)
'Oxff!

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

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

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

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

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

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

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

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

MR WPRZRBGE R T8 P AR IE A, i £1oat . hex () Jiik.

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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gl k—#FitEMH builtins.id, PHESEid.

input ([prompt])
WERAFAE prompt 5522, WK HE AfRifEf i, REANFATAF. BTk, ZREEA i —
11, B HEFEO A R (BT REHIRITAR) iR 242008 EOF W, Wik EoFError. Bl

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

"Monty Python's Flying Circus"

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

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

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

T _int__ (), int(x) ¥ x.__int_ ). WRxEXT __index__ (), BE¥RIH x.
_dindex__ (). WRx@EXT _trunc__ (), BRRME x.__trunc__ (). MTEFELSE, 2
A

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

BHCRAE LGS R4 F X2 - int, float, complex

TE 3.4 MU B Qi base AN int WIS, {H base X544 base.__index__ Jyyk, WM Z N
VERSIHIE. PARIIRA ] base.__int_ i AjE base.__index_ .

TE 3.6 JCE I BT DARE T F R 2 HURS SO g B A T4 4L
15 3.7 BOE R x BUE R e N S AL
e 3.8 CEHC: AR __int_ () REXELGEE __index_ ().

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

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

va TypeError 7'51':”.%0

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

HESTERE L.

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

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

len (s)

BRI REKE GCRDE) . LS A LAZIFS (0 string. bytes. tuple. list 5 range 45) sy (U

dictionary. set BY frozen set £¢).

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

class 1list ([iterable])
BRI R R R, 1ist Sibn b —FA AP AR, EEE S R A FIUT 2 KR - st mple,

range.

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

TR AN B TR VA EOR S SN AR RS BT A4 SR A Bl el AR R

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

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

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

R B IEAF R A KA ICER, SR A S A ESE S iKY .

WARFERGL T — M ESHL, B R RS ierable, IR ATIEAT G P ECRIICER; RGP T
S ibivA e 2 SEPEAEE - INIUIVATE 2/ @

AP R R KB FINES . key LS EHTF RBUN NS, Witeshlist. sort () 1.
default 5% J& 4R E R RN ZERNR . AR AE RG2S, HF A Y default , W2 fh

K ValueError,

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

3.4 #riIfg: keyword-only 552 default .
T 3.8 MU key 7] PASH None,
class memoryview (obj)
R 25 E SES AN @R A X%, B XRFAER, ESRN G10E .

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

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

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

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

1Efif: i Tobject WhH__dict_, NITGIRFHERIBEMIR G object BISLH,

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

>>> oct (8)
'0010"

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

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

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

('0o12", '12")

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

>>> f'{10:40}', £'{10:0}"

('0o012", '12")

FW format () KIELIFH .

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

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

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

i}
=

ESYERN

BN, b

RN STk 2 AR
BN, W SCHAFAE N AR BN
— R

A (BRIA)

TR ES ERSEA)

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

IEWE A PR EIAY , Python K4y —gEHIAISCA VO, PA EIARCFT IR S04 (145 mode Z40+
1 ') REINE N bytes M5, RNFTEMEL . EXCABXT CRIMER T, B0ETE mode
SEPAE v ) B, SUFRNERESY st ERM TR ER encoding  (W13R4E) B EHF
BRI B 5 G T LD

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

TEA: Python MO TG A R SCA SRS AT LS Python B4 52, THIL S F 2
Tk

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

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

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

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

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

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

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

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

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

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

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

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

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

2R closefd j& False H HEGH T UGB MAE U4, A4 SO R, IR SCHRIATT
FHREFTIPIRAS . SR SO W closefd Whiih True  (BRIAE), EWRS | L 5R.

16 Chapter 2. HEHEH



The Python Library Reference, k% 3.9.1rc1

A DAL o 338 5 38 FH 1) opener SR 52 SUFJRiR% . SRJGIEAL (0 IS4 (file, flags ) YA opener
RSP G B SCPEER o opener WASUR [l —AMTFFHISCHHIART (105 . open as opener
B 5% 3% None BCRAR) .

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

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

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

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

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

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

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

1E 3.4 JSUE L
o SUPFIAEAR AR .

Deprecated since version 3.4, will be removed in version 3.10: 'U"' 5z,
¥E 3.5 iE

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

o BT '"namereplace’ £H{RACFREE T,

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

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

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

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

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

THBIBIT R 38 BIBIEC 97 BtA:

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

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

1 3.8 OEE: X T int BEEL, =ZHOPM pow BIEAVFR “ASHONIE, BIMTATHREIXL
AREL

1E 3.8 BUEH: PR TS LA S ESHL

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

Ft objects FTENF| file $5 & B SCAL , DA sep 43 BRIFAER B L end . sep, end, file FI flush ANFRAFAE,
BATTUH AR SEINTE LG H .

A Ak R ESEER WA ER S, MG EIAT T str () —FE, HSWB ARG, PA sep HAE
KEM L end. sep Fl end R FAFE; EATMATPAN None, X EME A ZRIAE. WRES
25 H objects, Mprint () ¥HE A end.

file ZH AR —AHA write (string) FEMIE; WRSHARFAEDR N None, WREH
M sys.stdout. HTEITHRHS BN SCRFRFE, Hitprint () ANeEHT 2k HlE
FISCHARTSE . X TR 24, WH file.write(...),

i R G EAAEFYIET file, AR flush KEF-SHONEL, TRSWR G

TE 3.3 JOEEC: JINT flush KT SHL

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

iR [ property J& 1

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

— L IR R T R E x:

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

def getx(self):
return self._x

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

def delx (self):
del self._x

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

WME ¢ 2 C SR, c.x KFFEF getter, c.x = value $fUH setter, del c.x RFJi deleter,

18
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WIRLG Y, doc BN 1% property JE YRR SR 745 o 15 W% property 155 D1 feer B SCRF4FHR (4N
RIFAE) o R MM property () M Adecorator FeAIE HEEIFHEIEE T AR A ) o 5L B

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

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

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

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

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

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

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

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

;Mcm MRS WE—E AR B AR RE B HEAR R K 24 PR (FEAS i
%o )

AR [ AR AL SR X SR AR A S M I AR S BT B JE P £get, £set Fll £del.
AE 3.5 BCE 0 FFAE R X R A SR A7 H3 A2 il Y

class range (siop)

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

repr (object)
IR — SRR T R TE AT . XTI 2 2B, %R B 2210 Wl ) F A7 R
25BN GEHE B S eval () BT BIXTSHAH R E, E,HJEI‘*{RTEE/T%/T eI
KRG T AR, PSRRI A PRS0 AR5 4 ARk i B {5 2 . 28T DA
FEX __repr_ () JrERAEHIMLRECH T B SLE R ] N2 .

reversed (seq)

W [E]—AF ) iterator . seq WA — MR __reversed_ () FYEMIXREF & SCHFFLT YT
W CHAMN O FFRREEBERSHY __len () F¥EM _getitem__ () H¥E).

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

XF S round () BNEIA, [HEWE AR R 10 E’Jﬁﬁ ndlgzts TR RS AR
BRI S, WIE AL (L, round (0.5) il round ( ) ¥4 0 1if round (1.5) 4 2).
AEATREBUERE PTVE A 800 ndigits (EEL. ZEHE0D. AR ndlglts %&é W& 5l A None TR [AI (B35 A
BH BIWREE S number (RSB[R o
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X F—fI&H Python X% number, round ¥Z&FE4 number.___round__.

AR XE BT round () AT R RES A NI B, round(2.675, 2) ¥4t 2. 67
AR 2. 68, XAFRFYFHIR: X402l T REBHCHIER/INCEE B EHABELAIT A
HORHHIFR . 5517 tutfp-issues TR HEZEH.

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

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

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

class slice (stop)

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

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

W iterable IR Bl — 4SBT I C HERF 91 3
HAMA LS, BTG E N KBTS

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

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

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

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

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

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

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

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

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

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

class str (object=")

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

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

e 3.8 UEH: start o2 0] l KT SRHOLARIGE

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

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

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

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

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

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

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

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

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

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

R isinstance () WEREORK I RRE, FELHETRIHIL.

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

>>> class X:
a =1

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

HESF R 5.

1 3-6%#5'(&?3&: type B THRURRER type. __new__, FEAFRESH — S HIE 2RI
ZRINFRA,

vars ( [object] )

R, 2, KIS ERA__dice JRMERIRIRIN__dict_ @ik,

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

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

W &5 % TypeError ¥

zip ( *iterables)

ARG TR AR R TR RS

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

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

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

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

zip () 5 * BHEAHE G AT AR — 513

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

Q)
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(& b))
>>> zipped = zip(x, V)
>>> list (zipped)
[, 4), (2, 5y, (3, 6)]
>>> x2, y2 = zip(*zip(x, vy))
>>> x == list(x2) and y == list (y2)
True

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

Hiff: Himportlib. import_module () ANA], iXj&—/H & Python 4afs iR 2 = 2
[‘—Xjﬁo

BEpRE e i import IR AGE . ‘B W AR QL FAbuiltins BBIHIR{EST builtins.
__import_ ) PMEBIL import ifAIAYIE L, H2 MEIREBGXFEM, FNEHSAHT (S
PEP 302) il 7 A 5 SCBLA R H An, I HA S SEIG L, R i 2 (R & B0 B i 1 2
AOASEI. AR BB import () MMM import1ib. import_module ().

KPREL S A name B8, AT BN 25 7€ 1Y globals F1 locals KA QAL GLAY LR SO AR 24 B
fromlist %5 1T BZ M name 5 7E BIBEHL G AR BT 2R . il S 58 A A T H: locals
2R, WAL globals ZHORHE import A ETF 3L

level 5 7 /2 X IB AN FA . 0 (BRINE) BRE LHATLRXT A o level IR ZRANT
BEHUR M import_ () MHE, HERRWIHRZE GEFS I PEP 328).

4 name Z 5L package .module B, JEERFBRMERHZHME BT ZHIIA
FR), W0 LA name Gy AR, (H2, M5 TARZEH fromlist ZH06S, WIAFIR I LA name iy 44
R .

Bian, 14 import spam MYZEARE -5 LA ARSI A ] 647 3 i

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

1fH] import spam.ham (SRS LA TR

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

WERAEX R impore () AR THZEERAY, X2 import IAIHESEE IR E
ARRIIR G

H—F M, 1574 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 BiR&d_ import () &[], BERARRRREM IR PHEBOFIRIES E
ATTR L F) 24 5

MR AR PR A (WTRETE ), WM import1ib. import_module ()
T 3.3 MU P Negative values for level are no longer supported (which also changes the default value to 0).
1E 3.9 BOEH: B Ty SAT2 8 -E o -1 i, PREACRE PYTHONCASEOK BIFERFH 2

23


https://www.python.org/dev/peps/pep-0302
https://www.python.org/dev/peps/pep-0328

The Python Library Reference, k% 3.9.1rc1

24 Chapter 2. WEFRE



CHAPTER 3

>
[
3k
il

HOEMEEAETNEMSSH T . BEfile:
False

bool KMMERME. % False MILZIANENH ST K SyntaxError,

True

bool KRAMHEAH. % True WMERIFEMIH 5Kk SyntaxError,

None
NoneType KA ME—{H. None &8 I TFRRG/ME, 4 EHERINSECRAZ B4 KA. 45 None
R IEERIF 25| Kk sSyntaxError,

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

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

TR 24 T dEH (BEH) Jy kiR ] “NotImplemented“H}, ffRERRRF 22500 ) —Fh 28 (s HiAth
—SERVRIRAE, BURTIESAT) R AR T 220k 1] “Notlmplemented®, A RERSF
FIRGE L) . A ERIR MY “NotImplemented k-5 His T4 4 15 1 JE 503 1] 1] Python AUHS Y
“NotImplemented*“{f .

e YUESINE E A S/

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

TE 3.9 BUHE M AE A SRR MRS Not Implemented EFFH . BT HuiSwifiiss B, |
KRBt & i Deprecat ionWarning. BXHEARFR Python lRASH5| & TypeError,

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

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

25



The Python Library Reference, k% 3.9.1rc1

WM AR ANone, False, True Ml __ debug__ BETEHIRE (REAEN], HEREIES, #3)
%eSyntaxError), FIONENTADMEN R “EUER” H4L.

3.1 f site ERBRMBYEE

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

quit (code=None)

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

copyright

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

license

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

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

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

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

4.1 ZiE{EEN

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

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

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

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

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

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

XLJE TR, IR TP HES:

B8 &R R
X Or y if x is false, then y, else x (D
x and vy | if x is false, then x, else y 2)
not x if x is false, then True, else False | (3)

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

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

4.3 b8

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

WAL B T HRE T

R 3

< T

= IS

> KT

> KTa5T
— 5T

= ET

is BETA

Ls not | 7UEMN SRR

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

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

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

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

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

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

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

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

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

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

ZE ZR IR | BEXY
X +y x Al y ByAI

X -y x My B2

X *y x Flly iy

x /y x Fly YR

x //y x Fly BT (1)

X %y x /vy RE 2

-x x B

+x x AR

abs (x) EESESSIEERNID abs ()
int (x) F x BB OA R (3)(6) | int ()
float (x) R x BAgOh i K @)6) | float ()
complex (re, im) | —ANHAEEE re HIEEE im %L im BRAA K 0. | (6) complex ()
c.conjugate () B e 3n

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

X **y x 1)y KA 5)

MR

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

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

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

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

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

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

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

math.trunc(x) | x #BW¥ N Integral

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

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

A RELZHBFIZE RS Mmath flemath B,

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

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

BEFHE I A ST HEFP i iz 555 3

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

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

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

4.4.2 ERABIRIMIIFGE

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

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

>>> n = -37

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

>>> n.bit_length()
6

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

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

3.1 B RE.

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

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

b'\x04\x00"'

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

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

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

>>> x = 1000

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

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

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

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

3.2 B IIHE.

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

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

16

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

4096

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

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

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

16711680

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

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

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

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

3.8 B fE.
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4.4.3 FREBBMIMINFGE

float ZEBUSLT T numbers . Real abstract base class, float iR HAG DAR A

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

&5 k% valueError,

float.is_integer ()

A2 float ST A IR AL EE R MR ] True, HIRE] False:

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

>>> (3.2).is_integer()
False

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

R AR R AR

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

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

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

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

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

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

444 BERBNBREH

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

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

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

W x=m/ n E*Aﬂﬁj\ﬂﬁﬁﬁ’ﬁlﬂ n AR P OEEER ((Hm RRE) W n ANEEXT P &A%, DAL
NIRER ; fEHCE O FNE X hash (x) NHEBUE sys.hash_info.inf,

W x = m / n@&—PNAEBENE X hash (x) & —hash ( o WURGERMGAE -1 WA
HEHH -2,

¥ E(H sys.hash_info.inf, -sys.hash_info.inf fll sys.hash_info.nan #HA{EIF 155 .
TICHFMAE (I A e ) Al (BT TG A i 2 (AR B A R G A (e . )

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

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

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

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

import sys, math

def

def

def

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

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

men

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

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

hash_value = -hash_value
if hash_value == -1:

hash_value = -2

return hash_value

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

if math.isnan (x) :

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

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

return hash_fraction(*x.as_integer_ratio())

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

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

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

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

if hash_value == -1:

QS
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hash_value = -2
return hash_value

4.5 ENJRE

Python SCHFAEZ d P UEATIAACRIME S o X i I P> B PRk SE By s BT T Rir P B

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

Ba RESRPEE AR, WAUE L—DITik:

container.__iter__ ()
IR AN ERAAI R . AR TG EE SR N SO AR R AL . MRS AR AL,
AT DABRBEER A 7 VR T T T SRR R R B g . (LR 2 s OB R 2 011
I SRR AT SEFNTR LG S8 I3 AR 4548 o ) WYX 1. Python/C API H Python Xif 4 28 544 {4
) tp_iter Mfi.

AR B B FESFATIAI L, BRI T ERE

iterator.__iter__ ()
R EERERRAL X2 [ VA G AR ARG for FI in iBAJEE T FTLAH) o RS Y.
F Python/C API H' Python X4 BRI GEIKIK) tp_iter fl{.

iterator.__next__ ()
MZERE PR R T, WERE KB AR, WG|k stopTteration &, MMM
Python/C API 1 Python X} 5 R HULEH (K1) tp_iternext f{i.

Python & 3T JURPIE AR DA SRR X AR Fp B 2R3, MR SR e T b A e B T
IEACA MM S I, R 2 B LA TGS SR A B AR A AN

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

451 EHERR

Python [jgenerator $fit 7 —M L BLIEMRAR U EEFET 300 AR R __iter () RGN —
AMEREE, B AR BRGNS (AR R — DA RSN R) , G E __iter ()
M _next__ () Jiike A REMARIELFE T AS yield ki) S0R .

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

A =AY H1 262 list, tuple Fll range MR o JALEE =k ) 248 ISR T AT B T4 RE S FE IS
REAELR /N ik

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

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

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

SEAMAAII, A HTAR JOHE DA ik S R SR AL

34 Chapter 4. WE#H




The Python Library Reference, k% 3.9.1rc1

ey} ZR E ]
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

%241 comparisons 743 )

() 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), MM len(s). WIR i PAMEE AN None, WIFEH 0. W j #E W& H None, NI A
len(s). Wi KTEET j, WYIR A

i+ n*k B8
WM. BaiEuL, R515HR 1, i+k, 1+2*%k, 1+3*k, PABLIEHE, 483 j ik (H—2
AL j)o 24 k HIEMEEE, @ fj SR EARKT len(s) . Y4k NTMER, i M j SPRENKT
len(s) - 1. W3Rk jHEIEECH None, BTSN “&Ik” (1 GEMF—umi & 1R BT
k FFE) . TR, K ATHE. I8 ki None, TU44E 1 AbHE.
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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.

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) Bis += t | HHtBWINEY s GEA FSERT s[len(s) :len(s)] = t)

s *= n B s BN ESR n YORX IS T8 3y (6)
s.insert (i, x) TEH (ARG ER x A s (FRIT s[i:1] = [x])

s.pop ([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 () HEHLRF A1 R H R TR . “4)

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

@) 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

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

(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.

4.64 FFEK

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

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

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

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

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

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

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

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

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

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

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

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

AN &5| K ValueError,
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4.6.5 jT4H

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

class tuple ( [itemble] )

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

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

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

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

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

72 HUTRT B CAL R G0 A 18 (R

4.6.6 range %5

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

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

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

K ValueError,

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

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

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

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

7,er,OverflowErroro

—2 range X411 1

>>> list (range (10))

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

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

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

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

[0, 3, 6, 9]

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

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

Q)
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(£ L£50)

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

[]

range XTSI T — A% JPAIM A HE, EPHERMER RN (X2 H T range X4 LB ERFFAE™
YA 81, T E A R AR 2 i SRR )
start

start JEZ{E (AL SR 52N 0)

stop
stop TEZH)H

step
step TS (RAZTES ARALBEM 1)

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

range MR LI T collections. abc.Sequence ABC, LIS . JTTRRGIE. VI8 E,
HXFAERG (B0 F 5 XA - list, wple, range):

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

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

>>> 10 in r
True

>>> r.index (10)
5

>>> r[5]

10

>>> r[:5]

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

18

i == A1 1= Kz range X522 A AH S 2R HAE N FF R LR . a2 il, WSRPIA range X§ 4 LA [R]
FEF IO N EN RS . (R LR A SRS range MR RES B AR scart, stop
fstep @M, il range (0) == range (2, 1, 3) Iirange(0, 3, 2) == range (0, 4, 2).)

15 3.2 I 53] Sequence ABC. SZHFYIH M GURCHKT| . I £ nt XEGAEHHE M TSI, T
AEE— LA .

TE 3.3 BUE M & =="F1''=" DAY range X4 e SUWEF SR IATHCR (TIASRARTEXT R BIPRIR) o
3.3 FiiEhfE: start, stop fMstep @M.
W

* linspace recipe J#7n 1 Q] SEE— AN HE IR SRABE R AR (9355 55 17 1 BN FH 1) range X 42 .
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4.7 XAFH|ZE - str

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

C MR AREEHT KT 55

MBI REAEH B FE

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

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

FAFERA AT LA i ] s € - MR AR S B

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

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

1 3.3 BUHE R O 15 Python 2 RS ) FAAS, FRR AL FAFERFIE N o ATg. EXF A 5 e
W& LB, I HARES © mIgR I 3

class str (object=")

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

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

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

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

>>> str(b'Zoot!")
"b'Zoot! "™

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

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

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

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

str.capitalize ()

REEFAFR RS, HEDNPRS, HRN/NS.

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

str.casefold ()

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

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

TH R/ NG SRE R4 2 UL Unicode FRiERY 3.13 Y.
3.3 B

str.center (width[, ﬁllchar] )
SR K BEY widih (9 RF s, AR FUIE T (8 IS 20 fillchar HUFEWTLZE 6 (BRI
ASCIL ZSH84F ) o WNAR width /NT45T Len (s) D3R 0] J 4% R (1 Il 4% o

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

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

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

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

str.endswith (suﬁ‘ix[, start[, end] ] )
WA FAFER AR E (1Y suffix Z5HGR ] True, HWRE] False. suffix tn] DASY o2 MIERE SR 1) 520
T@ﬁiﬂ@ﬁéﬂo WERA W EIT start, AR5 TG E S EIT AR A . WIRAT AT AT end , F5AE T4 5E (7 L
IR

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

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

(3
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(£ L£50)

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

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

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

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

>>> 'Py' in 'Python'
True

str.format (*args, **kwargs)

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

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

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

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

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

str.format_map (mapping)

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

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

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

3.2 B fE.

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

BT rind (), HEKAD TG K VvalueError,

str.isalnum ()

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

str.isalpha/()

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

str.

str.

str.

str.

str.

str

str.

str.

str.

isascii ()

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

3.7 B gE.

isdecimal ()

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

isdigit ()

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

isidentifier ()

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

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

>>> from keyword import iskeyword

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

True, True

islower ()

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

isnumeric ()

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

.isprintable ()

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

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

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

istitle ()

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

isupper ()

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

o

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

str

str.

str

>>> 'BANANA'.isupper ()
True

>>> 'banana'.isupper ()
False

>>> 'baNana'.isupper ()
False

>>> ' ' isupper ()
False

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

.13just (width|, fillchar |)

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

lower ()

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

.1strip( [chars ] )

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

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

'example.com'

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

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

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

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

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

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

str.partition (sep)

str

e sep B U B OE BRI AT, R —A 3 Jod, M WS RATZ ARy . D FRAFA L,
DA BATZ I iy o ISR BT RS, MR TRy 3 SO A A &5 P AT A B A S A 25 P 4 e

.removeprefix (prefix, /)

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

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

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

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

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

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

3.9 FrihRE.

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

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

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

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

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

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

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

>>> ! spacious

.rstrip()
spacious'

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

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

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

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

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

WRB T sep, WIELEW SRR SHEAAIE RN R0 A @l L, , 2.
split (', ") KR ("1, ', "2 1) sep BRI Z DN FEAFA L (Bl A0 1 1<>2<>37 .
split ("<>") ¥R [r1v, r20, '3'1). (HHAEER SRR S AR [

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

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

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

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

['1|, '2|, 'l, |3|’ ll]

U2 sep RAGE BN None, WIS W5 —Ffffr 53k LR A% S AN AT, HL4G
AU EITERECR B TR, R FAFR A S AT 2SI, (1 None fripas
TR B S S P AT R ] (] .

i

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

[lll, '2|, '3!1

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

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

str.splitlines ( [keepends ] )

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

WS DU AT A A TR 4. BRI Runiversal newlines f— 4 .

KA i

\n ¥t
\r HES
\r\n EEET

W& \x0b | FTHER
\f 8 \x0c | e

\xlc A R AT

\x1d i i

\xle ISR B AT

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

\u2029 B BRAT

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

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

['ab ¢', ''", 'de fg', 'kl']

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

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

>>> "" gsplitlines()

[]

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

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

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

CNTgkz:)
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(£ L£50)

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

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

str.strip( [chars] )
R FAFR I RIA, R RIFARBFRT. chars ZECHIEE BB RFIFNFATR . 2R
BHEECH None, W chars ZEUERINFEIREHEAF . Lbr b chars ZE0OF RS & A WIE SRS T2
2R SBUEN TR A A

>>> ! spacious '.strip()
'spacious’

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

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

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

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

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

54n:

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

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

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

AT RAGE A I D SRk R AN R B RS AR 1 L B

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

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

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

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

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

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

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

Bian:

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

>>> "-42" z£i11(5)
'-0042"

4.7.2 printf RBHFFFRHEAL

TR SRR U ARG SR R, WREREOAZ W IR (BN TCIE IE R 2 on e
). fd R R AR TG, str. format () OB T F ¢ AT RGXRE AR, X
YR R i — RS A A T B I TR R RIS AR T RO

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

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

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

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

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

6. KB (k).
7. FEIRIAL,

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

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

FERAE DL TR AR RE B ARiCAF (HHBE RS HIE) .
et tthn o -
S SRS — A TEAL, IS ARRT LA PITTAL, A TE RO R S TEAL.
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Y| (RGO BB (R E LR S0) .

10" | OB EIEE AT

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

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

AT DAL K BEIS AT (n, 1 1), (MMM, A Python SEUENEATALE — DL 51d S50 T 5d.

BNy

® | EX iE
F B
'd! FRS - IEHIEERL

i BIFS IEHEEL

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

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

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

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

(D) BB SAER — R Z i A \ER T R 2 (' 00 '),
2) WBEREASTEE PRI ZHHEA ' 0x B 0x" HIgH (MR TREN "< B X' #30).
3) WP E R AAELT R T — A NIUR, RIMEHS - BeA 8 .
INERUR RS SRR B e, BRIAK 6.
@) WEAUEX SR AAEL R T T MNIUR, RESMHIEA S WAL I T AR .
ZINER R AT RS S R bR B ks, BRIAH 6.
(5) WRHKTE N N, RO N AN FAT
(6) =, PEP 237,
H1 T Python “FAFHR RAHRIIKIEL, o5 FHALR: '\ 0" YU TFAFERIIETR.
TE 3.1 CE N AEXHE# 1e50 (1 % £ Ff R 2 Pl sg Feffe.

4.7. XAFFHIZE - str
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4.8 —##lIF5|ZE --- bytes, bytearray, memoryview

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

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

4.8.1 bytes ¥t

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

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

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

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

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

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

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

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

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

1E 3.7 MU bytes. fromhex () BAESZAMEITA ASCI %5 FAFFA HA2 2S84
TEAE— A R R, TT DAY bytes X G2t gt W7 (4 -1 7S B 2271

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

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

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

'fO0-f1-£f2"

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

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

'55554444 4c524c52 4142"

3.5 BChHE.
£ 3.8 iRH A bytes. hex () BUESCRERIIE) sep T bytes_per_sep 112 ATEA-75 bl th 97
T AT AT -

H T bytes XF 42 52 B R F5] (RLTFICdl), BT —4> bytes X4 b, b [0] $h—AHEHL, T
b[0:1] RA—AKEEHR 1 bytes X5, (X5 AP, RIIFYIH =4 Rl 2 — K
R FRER) .

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

A 41%X) Python 2.x I IEH]: i Python 2.x RFH, FvF 8 L5 AFeh (2.x Pty ks N i —
PERIEIRRAAYR ) 5 Unicode “FAFERIEATA RGN, 302 T S8l R AR RSl fes, A
3. Python e 47) KL SCH5 8 (i SCAIN Unicode SCASE JE R A BN A —F15% . 7E Python 3.x i, X S %
B HGH $F8 {37 — B %dE 5 Unicode SCAR A A5 AT AN HLHES T, bytes 5547 AR 0N R Y HLA &4
A B AEE

4.8.2 bytearray Y%

bytearray X4 i&bytes X Z R AEXT WA o

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

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

1
o A R A R ) e

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

TE 3.7 BUEE: bytearray. fromhex () BIAESZBEIIA ASCIL 25 AR MIA H g 25484 «
FAE— B A i EL, T LAKF bytearray X GAEA R I A4+ /N il R

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

3.5 H I EE.

1E 38 B W Hbytes.hex () MU, bytearray.hex () BLAE L HF 7 L1 sep il
bytes_per_sep ZH{ UATE 7S 2E 4 575 Z TRl A7 B AT -

1T bytearray X5 2 BB )75 (FERITHIFE) , BG4 bytearray X[ 4 b, b[0] ¥ H—A4
R, M b[0:1] FFh— KN 1) bytearray X5, (X5 XCARTFAFERE AR, RIIAY) R B4 1) 5
HE KN 7).

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

4.8.3 bytes f1 bytearray 1£{E

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

Efi#: bytes Ml bytearray X R 1T IAANZZ FAFRAE N HSE, R TAFR R I AEZ bytes X 44N
HEBH e I, ARDAE I AT Sik:

a = "abc"

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

a = b"abc"

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

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

R (X e LT ASCII 3/ ke Ab B DAEE T ASCII % U175 I — 33k I B ] RS 2 S B IRIR .

bytes Al bytearray Xt 5 1) T 51 7594 AT A AL 0E 2 -

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

R I8 F 51 sub {E [start, end] J5 I WNAEE & B IR EL . RIS EL start 5 end S8RV F 2R
BRI T H) 0] URAE T bytes-like object B2 0 2 255 [ YA EE%L
AE 3.3 JUE T W37 0 255 JulE N A EUE N TR

bytes.removeprefix (prefix, /)

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

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

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

MR BLT7IAR) bytearray fiAS S AR ERAE—— B R E R, BMEBCA AL AT .

3.9 BRI HE.

bytes.removesuffix (suffix, /)

bytearray.removesuffix (suffix, /)

WAR ZHERBIEA B RFAFRLERE, HFH BRIAES, 1Rla bytes[:-len(suffix)] . HW, &
[ i s — S ) A

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

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

b'TmpDirMixin'

JG % ] PASRAT B bytes-like object ,

MR BLT7IAR) bytearray fiiAs AR ERAE—— B R E DR, BMEBCAE BT AT .

3.9 B Tige.

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

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

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

TR K encoding ZEUEY st r ARV EIEMBRSATAR bytes-like object , T/ AN 2 If ) bytes BY, bytearray
PO

AE 3.1 BCEHC A TR R TSR0 50
e 3.9 BOE W errors BAEAETT SAAATH B TS Bk A

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

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

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

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

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

PEAR: £incl () TR UE A SR sub ARG . SR sub S50 T, WO in
B

>>> pb'Py' in b'Python'
True
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1 3.3 BCEHC: W52 0 2 255 Y N B EUE N 1751 .

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

FUTF rind (), (HAERAE TRYIN G| K VvalueError,
B RN T IF Y] DAE AT R bytes-like object B 0 % 255 i Fil NI REEL .
TE 3.3 R W2 0 2 255 N EE N T 751 .

bytes. join (iterable)

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

static bytes.maketrans (from, to)

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

3.1 B fE.

bytes.partition (sep)

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

TR BT ] AZAL Ebytes-like object .

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

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

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

AR WLJTIRRY bytearray JiUAS St AF S AT

BRI, AMEBCA BT .

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

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

TR TIPS ] LARAT B byrtes-like object Bt 0 3 255 i [l N A B AL
15 3.3 RCE N WEZ 0 2 255 Yol N B EUE N 751 .

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

KU Friind (), BLETFI sub KFEFIN &5k valueError,
BRI TP DURAE R bytes-like object B2 0 2 255 B PR EE%L
TE 3.3 MCHE B Wiz 0 2 255 JE I N R E -+ 75

bytes.rpartition (sep)

bytearray.rpartition (sep)
1 sep e J5— U BURIBLBIRAM A, SR —A 3 e, Hoh e I M, AR
B H: bytearray F A, DA FRAFZ G IITRAT o QUSRS FRAFAFRE], WHR IR 3 JesH P S A=
bytes BY; bytearray %5 DA K 5741 B Rl A o

BB RN BT AT AR AT R bytes-like object .
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bytes.startswith (preﬁx[, start[, end] ] )

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

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

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

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

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

T 3.6 HUE W BUAESCRRRE delete 1521 XTS5

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

bytes.center (width[,ﬁllbyte] )

bytearray.center (width[, ﬁllbyte] )
IR EXT R REIA, RN width WP, EFE M fillbyte SEFH 2SN (BRI
ASCI ZSH65F) o X Fbytes X4, QIR width /AT Len (s) MR E T 5 EIA .

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

bytes.ljust (width[,ﬁllbyte])

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

TEff: BLT7VARY) bytearray fiAS S AF ERAE—— B R E DR, BMERCAE BT .

bytes.lstrip( [chars] )

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

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

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

BRGBR) 7 5 0] DURAT B bytes-like object . FEMBRHAA T FAFE, MAREHHEES T
HFEF, S W str. removeprefix () Jik. Hlun:

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

>>> b'Arthur: three!'.removeprefix (b'Arthur: ")
b'three!'
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TEff: M7 YRRY bytearray A S JF LB E—— B BUR P E— DN S, RIESCA BTk .

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

TEff: IEJTIRY bytearray HUAS Hf A LA —— B R E NS, RIESRCA ATk 2L .

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

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

bytes.rstrip( [chars] )

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

>>> b' spacious '.rstrip()

b' spacious'

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

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

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

b'M'

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

MR BLT7IAR) bytearray fiAS S AR ERAE—— BRI, BMEBCA AL .

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

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

& bytes-like object .,

54n:

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

[b’lV, b'2|, b’3']

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

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

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

i

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

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

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

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

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

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

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

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

TEff: IEJTIRY bytearray HUAS Hf A LA E—— B R E NS, RIESRCA ATk 2e .

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

bytes.capitalize ()

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

MR EJTIRY bytearray HUAS Hf A LA E—— B R E NS, RIERCA ATk 2L .

bytes.expandtabs (fabsize=8)

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

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

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

TEff: IEJTIRIY bytearray HUAS Hf 3 LA —— B R E DR, RIMESRCA ATk 2e .

bytes.isalnum ()
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bytearray.isalnum ()

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

TS e I HE ST b 0123456789 " HFFAF.

Bl

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

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

bytes.isalpha ()

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

4n:

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

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

bytes.isascii ()

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

3.7 B g

bytes.isdigit ()

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

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

bytes.islower ()
bytearray.islower ()

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

False,

4n:

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

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

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

bytes.isspace ()

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

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

B

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

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

bytes.isupper ()
bytearray.isupper ()

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

False,

4n:

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

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

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

bytes.lower ()
bytearray.lower ()

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

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

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

TEfif: BLI7YEE bytearray BA 5 4 BB E— B B8R A —DBER, RIS MUETSAL .

bytes.splitlines (keepends=False)

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

i

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

[b'ab c¢', b''", b'de fg', b'kl']

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

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

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

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

bytes.swapcase ()
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bytearray.swapcase ()

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

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

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

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

TEff: M7 VRRY bytearray JiUA S JF B E—— B RO E— NS, RIMESCA SR Tk .

bytes.title()
bytearray.title ()

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

i

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

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

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

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

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

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

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

TEff: IEJTIRY bytearray HUAS Hf 3 LA E—— B R E SR, RIESRCA ATk 2L .

bytes.upper ()
bytearray.upper ()

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

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

/NG ASCH Z it B F I HA STEF Y] b'abedefghijklmnopgrstuvwxyz ' PR FR. K5
ASCI F 2 A 57674 b ABCDEFGHI JKLMNOPQRSTUVWXYZ ' HHF4F.
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TEff: M7 YRRY bytearray A S JF LB E—— B BUR P E— DN S, RIESCA BTk .

bytes.z£ill (width)

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

5 4n:

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

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

TR BTV bytearray BRA 5 4 JFUBEAE— B R A —DBXER, B RAMUETSA .

4.8.4 printf RBHFTHERMHEAL

1R AN AR R Z MR, TTRESEFZE IR (BN TCIRIE ) B m oA
B o ARESAT IR T AR T B I, R A — I .

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

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

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

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

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

6. KEMBIMAF (k).
7. FEMRIH,

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

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

TELLTE DL I AU R REI L * RiCAF (R E— PRI SHOIK) .
AR -
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s | &Y

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

10" | OB EIEE AT

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

L CERD AR R R IR R (BRS T ARRAS ) IR B A

RS C A B ) R TRARECRIITL (SR SR ) -

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

%] aX iE
¥ id

dr | AT TR

IR A

o' | AT/ AL 1
‘ut | WA - ST A ®)
x| ARSI OhE ). 2
X' | ARSI (RS ). 2
e’ | EsdEEE (NG, €)
'E' | Rl OK5). A3)
nEr | TR (€)
B 2 i L A3)
'g' iﬁ%ﬁow%%ﬁ¢?4ﬁ$$?%ﬁwﬁm$%ﬁﬁ%ﬁ,?Mﬁm+ﬁﬂ% ©)
e

'G! ﬁ%%ﬁoW%%ﬁ$?4ﬁx¢?%ﬁwﬁﬁk§%ﬁ%ﬁ,EW@%+H%% 4)

K.
'c' AT (BB AR )
'b! FAE (LGRS o K2 R A bytes_ () IIXTR). &)
's! 's' & 'b' W%, HWCUTEE T Python2/3 ARG HH S A . (6)
"a' FA4H (i repr (obj) .encode ('ascii', 'backslashreplace) H{E{T] | (5)
Python X}42) .
T e e WA TR ST Pythonl3 TGRSR G

s | ARSI SRR A s AT

HRE:

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

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

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

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

(5) WRKGEE N N, R N AN FAT

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

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

(8) &I, PEP 237,

TEff: BLITIEM) bytearray iRAS Ff 3 BB — BRI SR, BIERAMUT TS .

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

4.8.5 WEHE

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

class memoryview (obj)
Bl —A5IH obj memoryview, obj WhZH SCHF 28 vp K. SCHF 22 v I PRS0 T4 B % 24
fEibytes flbytearray.
memoryview BA LB, BIHIEIGXRR obj FrALBRIYEANAFHRIT. X T V2 EFEAM)
Wbytes Mbytearray Kil, —NICEHE—NFN, HEHMYEEGWMarray. array WHg
AERIITE .
len(view) Htolist PWKEME, WHE view.ndim = 0, WEKEHN 1, 1R view.ndim =
1, WHRKREESET view TR IYECE . X THEmML4ERE, HKES TR view INIRETI RN KE.
itemsize JEIERT A URE BN TCR IS 7140

memoryview AFBIIYIT METIVIHHICEK . —4EUITIIEERIE2— > T LA

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

98

>>> v[-1]

103

>>> v[1l:4]

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

b'bce'

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

X B M AR T AR B

>>> import array

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

>>> m[0]

-11111111

>>> m[-1]

44444444

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

[-11111111, -33333333]

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

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

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

False

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

>>> data

bytearray (b'zbcefg')

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

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

Q)
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(8L 7))
>>> v[2:3] = b'spam'
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
ValueError: memoryview assignment: lvalue and rvalue have different structures
>>> v[2:6] = b'spamn'

>>> data
bytearray(b'zlspam')

M AT S B, 0 80 BRIy (L) Z8BUR ) —2E AL I (RIS nT A A o WA A o S
" hash (m) == hash (m.tobytes()):

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

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

True

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

True

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

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

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

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

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

>>> import array

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

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

>>> x = memoryview(a)

>>> y = memoryview (b)

>>> x == g == y ==

True

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

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

>>> z == C

True

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

True

R PTL AR X FAFHEIA s t ruce BT SCRE, WM G LRSS R B A (RIFA%C
TR ZEr XA )

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

>>> point = BEPoint (100, 200)

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

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

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

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

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

b'abc'

>>> bytes (m)

b'abc'

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

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

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

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

3.5 Bl e

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

tolist ()
PG XN S PA— A Ie RPN RTE R [E
>>> memoryview (b'abc') .tolist ()
[97, 98, 99]
>>> import array
>>> a = array.array('d', [1.1, 2.2, 3.31)

>>> m = memoryview(a)
>>> m.tolist ()
(1.1, 2.2, 3.3]

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

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

>>> m = memoryview (bytearray (b'abc'))
>>> mm = m.toreadonly ()
>>> mm.tolist ()

[89, 98, 99]
>>> mm[0] = 42
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
TypeError: cannot modify read-only memory
>>> m[0] = 43

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

release ()

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

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

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

S with @A), AT RARELE EF SCE PRGBS RBOR:

>>> with memoryview(b'abc') as m:
m[0]

97

>>> m[0]

Traceback (most recent call last):

File "<stdin>", line 1, in <module>
ValueError: operation forbidden on released memoryview object

3.2 B fE.

cast ( format[, shape ] )

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

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

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

- 1D/long %4464 1D/unsigned bytes:

>>> import array

>>> a = array.array('1l', [1,2,31])
>>> x = memoryview(a)
>>> x.format

R

>>> x.itemsize

8

>>> len (x)

3

>>> x.nbytes

24

>>> y = x.cast('B")
>>> y.format

B

>>> y.itemsize

>>> len(y)
24

>>> y.nbytes
24
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¢ 1D/unsigned bytes ¥4t/ 1D/char:

>>> b = bytearray(b'zyz")

>>> x = memoryview (b)

>>> x[0] = Db'a'

Traceback (most recent call last):
File "<stdin>", line 1, in <module>

>>> y = x.cast('c")
>>> y[0] = b'a'
>>> b

bytearray (b'ayz')

ValueError: memoryview: invalid value for format "B"

R 1D/bytes 5544 3D/ints F-444e Ay 1D/signed char:

>>> import struct

>>> x = memoryview (buf)

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

>>> y.tolist ()

(rro, 2, 21, 13, 4, 511, I[le, 7, 81, 19, 10,
>>> y.format

'il

>>> y.itemsize
>>> len(y)

>>> y.nbytes
48

>>> z = y.cast('b")
>>> z.format
lbl

>>> z.itemsize
1

>>> len(z)

48

>>> z.nbytes
48

>>> buf = struct.pack("i"*12, *list (range(12)))

K 1D/unsigned long %%4% >4 2D/unsigned long:

>>> x = memoryview (buf)

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

2

>>> y.nbytes

48

>>> y.tolist ()

(o, 1, 21, [3, 4, 5]1]

>>> pbuf = struct.pack("L"*6, *list(range(6)))

3.3 B HE.

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

AFAE— SR A i 1 :
obj
WAFILEI B 2 X R

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

>>> m.obj is b

True

4.8. —i#§IFFIZR --- bytes, bytearray, memoryview
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3.3 BRI

nbytes
nbytes == product (shape) * itemsize == len(m.tobytes()) . XA E
FoRBPRE S M EET T EA—EST len(m):

o

>>> import array

>>> a = array.array('i', [1,2,3,4,5])
>>> m = memoryview(a)
>>> len (m)

5

>>> m.nbytes

20

>>> y = m[::2]

>>> len(y)

3

>>> y.nbytes

12

>>> len(y.tobytes())
12

2 MR

>>> import struct

>>> pbuf = struct.pack("d"*12, *[1.5*x for x in range (12)])

>>> x = memoryview (buf)

>>> y = x.cast('d', shape=[3,4])

>>> y.tolist ()

([ro.o0, 1.5, 3.0, 4.5, [6.0, 7.5, 9.0, 10.5], [12.0, 13.5, 15.0, 16.5]]
>>> len(y)

3

>>> y.nbytes

96

3.3 Bl Hise.
readonly
— RN E H R E .
format
— R, AEMETR AN TTRR (FR N struce BHAEX) . WAAREFT A RA
BB FEARR S ERAE, ERLT% Blicolist () AUBRT AR IR,

33 ME ae Mo B BLZE & B struct BB OB Uk Ok A . X B K %
memoryview (b'abc') [0] == b'abc'[0] == 97,

itemsize
memoryview HIEENICE AT RIR AR/

>>> import array, struct

>>> m = memoryview(array.array ('H', [32000, 32001, 32002]))
>>> m.itemsize

2

>>> m[0]

32000

>>> struct.calcsize('H') == m.itemsize

True

ndim
— R, FORNAEIRR Z A A 2 DA .
shape
— BT, il ndim BB S NN GERIY N 4B TEAR .

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

— BT, S ndim ARG AT ORI, AT S AR R
)T‘E?D
TE 3.3 BB 24 ndim = 0 BHE 23 o4 A8 None.,

suboffsets

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

c_contiguous

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

f_contiguous
—AFEBH AT M Fortran contiguous W4 /R1E .

3.3 B e

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

4.9 FEE5FA --- set, frozenset

set X} 52 5 HH B A ME—PE B hashable it G r 0L oy 2 W48 & DLAY s A48 i s il . A3 30 b &
PRE A I DA S E P G, Blanac e, PR, EESNMELEFS. (X THMERNZRES
FHdict, list Htuple ZBNEIS, PAMcollections fHil,)

HHAhZ ULk, £E5WTFF x in set, len(set) fil for x in set. fEA—FILIFHIZ T4,
EEHARNICFICEM B SIEAMT . AV, EEAR IR YA s HA T 20 A .

Hui B WA N BEEEGRAE, set Mlfrozenset, set KAEA[AF(H) - H PN E A AT add () Fl
remove () XA ERMAE . T2 AR, ERAWAE, HASREWH /E T 8 0 f el H 4
BMICER. frozenset RAUEANARH H Whashable - LN ZTER OGN REFFAS s TR E W DAKE
FEF I e AR ST &

BT DA set Mgy, dEZSI set (A2 frozenset) 34 AT DA K DAIE 540 B T R Y R W& T AL S
Z kA, BN {'jack', 'sjoerd'},
PR 1 2 E A FH R A4 =X

class set ([iterable])

class frozenset ( [iterable] )
IR Bl —AN Y set 5% frozenset X%, HIGEFR HT iterable, & ITCE W ~hashable, BEFE~ 4
;ﬁ;@“ %ﬁ%ﬂ’ﬂ%ﬁ, AN Z G frozenset X WIERARAGE iterable, WAHfiR A —4>
=LA

ESSUIDIE 2Ly Sl E:d
- BEFRTERE S AL S RERA I 1 Jack, Tsoerd!)
o [iffEAWESR: {c for ¢ in 'abracadabra' if c not in 'abc'}
o fEFZETUMIESS: set (), set ('foobar'),set(['a', 'b', 'foo'l)
set filfrozenset [HSERFIHRAL DA B/

len (s)
RIS s e RS R (RF s 9340 .
X in s

I x 245 R s R .
X not in s
R x 2R AE s PR .
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isdisjoint (other)
WRESTAE S other A TTENIRE] True. 24 HACYNESATE WL, W
BN ER

issubset (other)

set <= other

K2R P )RR TCRARTE other ZH

set < other
K ES R N other E T4, Hl set <= other and set != other,

issuperset (other)
set >= other

Kl 275 other FH RN ICHEELR G Z

set > other
KM EEE TSN other I EHSE, Bl set >= other and set != other.

union ( *others)
set | other | ...

R, HAP RSk B ARG PAK others 37 E Y T 4G IR -

intersection (*others)
set & other & ...

R AN S, K REALAK others 72 I INA £ G P ILAIIITR.

difference (*others)
set - other - ...

R ARG, HAP A R THAE others 15 HU A & HAFAER LR

symmetric_difference (other)

set ~ other
BRPl =S, P cReUE TIREGSR T other 182 W HAVE S, EAREFEE T
#o

copy ()
R 0] R A A S DL

o &, JF 3 B M A Wunion(), intersection(), difference(), PA
Fsymmetric_difference (), issubset () Mlissuperset () JIESEFZAEE W BT ZAE
RHSE MHHZTR, EATITR Rz BT A M ER S HON S . XtHER: T2 5% S i e
LB set (Tabe') & 'cbs', MAEFREEETE A set ("abe') .intersection('cbs'),
set flfrozenset WEFFEAHEANLE . WNEGY MY GNEGTHENTEHUST
B—NEEZN (BT THE) WS, —MNMEEYHACYH NS — M EANETE (B
FIGHE R THEEAFEAAEE) N R A DM EAYHICYE N N EEGHEBSE
(BIR G4 AR AR E A AHSE) BHUR T 55— NER .

set WSEHl 5 frozenset WL 2 8] 2 T EATH 8 1T LB Bl set (Tabe') ==
frozenset ('abc') iRH True, set ('abc') in set ([frozenset ('abc')]) H—FE,

FHESHE B AR aHD TR A i, EEWAES AR ESAHE R TR N
ST TEE, WA A YR o] False: a<b, a==b, or a>b,

HTEAGICE X THSHEY (FEXR), HHEGHWRIFIEList . sort () JrEmE HIF I
T X o

LEMNITTE, SFMABESE), DI hashable.,

RE Tset Sl 5 rrozenset W) #6712 5/ & [l 5 55 — A B AEBOM R 9 25 8. 61 4n:
frozenset ('ab') | set('bec') Ffik[A| frozenset HSLH,

TRIN TR T set AR T AR ZZR) frozenset SLHIHRAE:

update ( *others)
set |= other | ...

BT A, ISR A others Y FTAICE.
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intersection_update (*others)
set &= other & ...

BOHAES, HAREHEPFEFTA others FULFFEM TTEK

difference_update (*others)
set —= other | ...

RS, BRHPWAFAET others FIITE.

symmetric_difference_update (other)
set “*= other

HHRG, RRBAET RGN — AR R ER TR

add (elem)
FFICE elem TSINEIEAH .

remove (elem)

MEEGHHREIRICER elem. QISR elem NFAET RGN &G K KeyError,

discard (elem)

WIRICE elem {PAET AT MAFFHAZ IR .

pop ()
MEA TR R LR —ANT0R. WREANTMNEST| KKeyError,

clear ()

MEG TR ILE.

EHEE, FBE S RA Hupdate (), intersection_update (), difference update ()
Msymmetric_difference update () J{ERFEZAE R 0] AT RN NS5

R, _ _contains__ (), remove () fldiscard () JF{ER] elem ZE(A] GE2—> seto, 5%
— M frozenset FATI R, ARG elem G OIHE—MZ BT 4.

4.10 BREFSERY --- dict

mapping 342 £ Rehashable (WU EMT RN G W@ T AIAXT 4. H a0 —FhbRiEmLgT 2 g, (%
THMAERIN R IESF 1ist, set Hruple FNELR, PAfcollections fith.)

FHPHE JUF AT DURAEAIE . dRhashable WE, BIMI&A)3R. FOBCHAM AT A MMH (HEXTRET
T AERT AR HEAT IO ) RTS8 1 i o O 0 U i) — R = 4n SRS B A
S (it L A1 0) M E T AR R RS —F & H . (ERIEHE, BT i8N T 7 s S i
FURBIRAMA, DRI VR SR AN B Y )
TR DU K DAUIZ S o R 2 XS RS TSRS Z kB, Bl {'jack': 4098,
"sjoerd': 4127} B{ {4098: 'Jack', 4127: 'sjoerd'}, WR[PAETdict MR SEAEE .
class dict (**kwarg)
class dict (mapping, **kwarg)
class dict (iterable, **kwarg)
IR —ASE L, BT R 7 B S BRI AT BB 25 1) KB SRR R G AL
TR 2 A7 ORI
s [ AFEENPIES S 2: BEXH AR {'jack': 4098, 'sjoerd': 4127} or
{4098: 'jack', 4127: 'sjoerd'}
o [fiHFMHMEST: {}, {x: x ** 2 for x in range (10)}

o [HFEAMERS: dict (), dict ([ ('foo', 100), ('bar', 200)]),dict (foo=100,
bar=200)

WERBA G MBS, Dl RGN ESHOF LB TR R, (e

—AEA WU SR [ SR T I, (BB R AN —iterable 35 . A
G AT S AU — WL S P SR A AR A 5. A — TP B S — XS A BT
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I, I AREGA IR, R A IL A L, SRR AL
HHAERT IR

WEREG TR TSR, MR TSR HE RPN R BT B SR 7. R B AR
BOAHE, RE KRBT SHEREOR AL ESHE.

fENER, AN RBIERER T Y% T {"one": 1, "two": 2, "three": 3}

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

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

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

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

>>> g == b == ¢c == d == e == f

True

BB TSRS A X B - 2800 Uy X H BRI A 807 Python FRiRAF1E A . HoAt 5 =0 mT fie
TR
XSGR T SRR ERAE (BT B 2 SRR S B Y 2 SR ) -
list (d)
IR d A ) B R A 2R
len(d)
IR d IR
d[key]
R d DA key BRI QRIS AT key W25 | K KeyError,

R FHFREXL T HE __missing_ () I H key RFEAE, W dikey] #RAERE T %
TrEIT A i key fE N SEL. dlkey] BlJGRHRIIEG] % __missing_ (key) T#H TR
w5 EWAEMIXT R s R E . A HA e e LB __missing_ (). WIERAKE L

__missing__ (), W&§|kKeyError, __missing_ () #4e—NHE: EAER D
S AL
>>> class Counter (dict):
def _ missing__ (self, key):
return 0
>>> ¢ = Counter ()
>>> c['red']
0
>>> c['red'] += 1
>>> c['red']
1

F R BT SR Teollections. Counter S & /- LS. A 5 — DA
_ missing__ f¥ERHcollections.defaultdict Fr{E AN

d[key] = value
¥t dlkey] &N value.

del dlkey]
Ff dikey] M d HFRR. QERBL AL key M5 K KeyError,
key in d

st d PAFAERE key WIR[E] True, HNER[E] False.
key not in d
ZMT not key in d.
iter(d)
IR PAF MR R kAR . X2 iter (d.keys () BYPFES .

72

Chapter 4. WE#H



The Python Library Reference, k% 3.9.1rc1

clear ()

24U SE S Sl P

copy ()
A [l J LA P DL

classmethod fromkeys (tterable[ value]

(IR B iterable FREAIE— 7L, FRBIEBCN value.

fromkeys () @R EFFHAPIE Y. value FRINH None, I EA NG H-—AHkEY
S, RILL value BCH—ANTT AR X G 0 025 51 Fe il o R %A B LR . BRBURTRIOME, 5
I S .

get (key[, default])
W key FEAET 7B AR 0] key BME, 75 0W3R 0] default. HNF: default K25 1 NERIN K None,
MM ¥R AN 5| K KeyError,

items ()
IR I (5, (E) X)) AR . S IALIE T %S4
keys ()

IR Ay B U — T . S DAL 2 2 S A .

Pop (key[, default] )
N key AFEFS IR RS MR I8 BT, 75 MR default. M defauls 211 FL key R
e T, Wy kkeyError,

popitem ()
MFHAPREERIF R M —A (5, {H) XF. BEX &% LIFO (EREde ) MR ik ] .

popitem () i TXFHMITIHFEMERENR, XEEGHEETEFEWEEH. RIS,
T popitem () ¥5| K KeyError,

15 3.7 B0 BAEXHRRR A LIFO WijF . TEZRIRIRAY, popitem () &iRBl—AMER
BRIMENT

reversed (d)

R A A R L R R R . X S8 reversed (d.keys () BYPEER .
3.8 i M AE

setdefault key[ default]
WER T IAFAEE key , RIIEWE. WERAIEAE, AN default (5 key , HR 0] default .
default BRIA"H None.,

update ( [other]
TR E other HBEMEXT BB 7L, BREA M. R[1 None.

update () B2 —AFHIG, SFE— RS EAEXT (UK % Jo 2 s Ho A vl 254
WG RR) B EANT G, WG T B S8, 2 DU T 45 2 1 B/ ) 58 3 o L
d.update (red=1, blue=2),

values ()

A [l T AE A B — DRI . S AL 3 % A

A~ dict.values () MEZ A LR S 2R A False, iXFE dict.values () 5
HH B R s [ -

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

d | other
3 d Fl other W EFER A B — T 3L PR DAATES 23 . 24 d FI other F5 H 7] B
B, other FI{ELSE .

3.9 B hE
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d |= other
] other W/EFEE T d | other V] DA Emapping BYiterable (BN . 24 d FIl other 45 FH 7]
Wt other {EAL G .

3.9 B fE.
P R BACY BT RAAMRER (%, &) XA 2% (ABEIT) . 7 o<,

<=,7>=,7>) K5 K TypeError,

U2 PR B A A AR o S KT R 14 BRI AN S SR o I S T 9 B B AL B R
.

>>> d = {"one": 1, "two": 2, "three": 3, "four": 4}
>>> d

{'one': 1, 'two': 2, 'three': 3, 'four': 4}

>>> list (d)

['one', 'two', 'three', 'four']

>>> list (d.values())

(1, 2, 3, 4]
>>> d["one"] = 42
>>> d

{'one': 42, 'two': 2, 'three': 3, 'four': 4}
>>> del d["two"]

>>> d["two"] = None
>>> d
{'one': 42, 'three': 3, 'four': 4, 'two': None}

1537 WUE I I SRR B AT . BEAT 42 1 3.6 KU CPython STBRARY .
RN L R T

>>> d = {"one": 1, "two": 2, "three": 3, "four": 4}
>>> d
{'one': 1, 'two': 2, 'three': 3, 'four': 4}

>>> list (reversed(d))

['four', 'three', 'two', 'one']

>>> list (reversed(d.values()))

[4, 3, 2, 1]

>>> list (reversed(d.items()))

[("four', 4), ('three', 3), ('two', 2), ('one', 1)

16 3.8 WUk F ML AR 2 T
W
types.MappingProxyType W#HRAIE—Adict B HEME.

4.10.1 FHIEI KR

Hdict.keys (), dict.values () fMdict.items () iR BIHINT L2 ALE AT £, %02t
H— S, X ERE YIRS AR O
UL P AT AR IR A AT A 5 O R A B5cai 9 SCHp J o A T -
len (dictview)
IR A H AR
iter (dictview)

WRE R I (DA (%, ) honRMITAHRTR) kA

HERE S P90 A BT R0 AT AR . XA zip () SRATE (E, #) X pairs =
zip (d.values (), d.keys()). m—MEIEMESEN X E pairs = [ (v, k) for (k,

v) in d.items () ].
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FETR TSR 5 S ) 2% L IR BLE 6745 P 5| S Run i me B ror SR 23R BT AT
%H.

e 3.7 BOEE: 7 SUBF S0 R A AT -

X in dictview

WIS x SRR M AP AAE R B (O (T s — MO0 T x B —AS (8, (&) Jodl) MR

True,

reversed (dictview)

AR 0] A0 R R L (eI AR . S A B A B I R A T AR

TE 3.8 MR Bl S MU R ERAE 2 T Y
BMERCTES, HAHLEAER Aol a. R EAE T SAR, B g, &) SJhEA®E
AT, AL BNEBSBUTES. (ERENASERARUTES, RHHELAHEHEESEE
EEMN.) NTRUUTEANIE, MG collections. abe. Set FiE XA EA A 207
(B ==, < 5 ),

— M T A A s

>>> dishes = {'eggs': 2, 'sausage': 1, 'bacon': 1, 'spam': 500}
>>> keys = dishes.keys ()
>>> values = dishes.values|()

>>> # iteration

>> n = 0

>>> for val in values:
n += val

>>> print (n)

504

>>> # keys and values are iterated over in the same order (insertion order)
>>> list (keys)

['eggs', 'sausage', 'bacon', 'spam']

>>> list (values)

[2, 1, 1, 500]

>>> # view objects are dynamic and reflect dict changes
>>> del dishes|['eggs']

>>> del dishes|['sausage']

>>> list (keys)

['"bacon', 'spam']

>>> # set operations

>>> keys & {'eggs', 'bacon', 'salad'}
{"bacon'}

>>> keys ©~ {'sausage', 'Jjuice'}
{'juice', 'sausage', 'bacon', 'spam'}

411 LT EREEHER

Python [) with i) SCRpil 1R SCE PR T e LRIs AT BF SOX—ME& . g Sea il 1%
LIk, AV EE CIORE SGE T B3, TR RS TRIEAZ R 30, R T
SRR % R
contextmanager.__enter__ ()
PEAIBATI TR SO R [ A G sl R E 2z AT Iy B SCAY A G o T R0 3R [0 2% 28 7 3
i UL B R SCEBEASAY with TERIRY as T4 P HIRRIEAT

—ANRWHE B R SCE BRI B T2 file object. SRR _enter () IRBIH A &, PAS
Yropen () HMAE with AR LT cFbsR.
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— AR A BT G B R SR BLES RO BI Fid decimal . localcontext () RIS . BLApGE
FRES RGBS decimal | R SCEEN IR A decimal | R SO — A RIARH R L EI AR . X e iF*t with
A B AR ) 24 1T decimal bR SCHFF TR ER, RS0 with iBA] PASME ALY o

contextmanager.__exit__ (exc_type, exc_val, exc_tb)
B H AT bR SO IR 0] — A R AR A R B By A AL OAL AT S 8 2 10 B2 Bt . S SRAE AT
with IFR BRI BRI R ET 55, WSHSES FHNEE. [HALEWIER . EHMELT
=R None,

T3 YRR 0] — A FUEAFFEC with T BR MR RS T SR BEAE with IR Z JERYiER]. A0
SRR IR R I T IS AR S o TR M7 AT TE) A A A e K 2 BUC wieh AT A 1A
Hh A AT A S

e A S8 A AR N 24 1 B s T T 5 | A B, T Y 24 3 [ — M PAE B 5 YR B
5 It BN B s | KB 8 X AeVF N SCE BRI (A exic () IYERTR
S EL 2RI

Python J& 31— 28 | R SCAY Bl oK SCRR R 2 IR AR [F] 25 SO At o S A ek 5 PA], DA B B 1
AR S SR T UE RSN BRSBTS BLE TR SCE B PAS, R SRBUR SRR AL B S
i context1ib BURAFM KRG

Python f{jgenerator flcontextlib.contextmanager BEIHg4E AL T C PIX Lo sl il $E =8, iR
fliflcontextlib. contextmanager % Mids KB Mi— A LA R AL, BRFIR ] — S8 T A2
Fenter_() and __exit__ () HEM LR SCEREAY, WA iR 22810 0 A s el A0 7= A i 1%
A%

TYER, Python/C API Ht Python X 42 i BYLE ) tp - A S XX S8 T YA & T TR, ARBEE SGX 287k
Y eI AL R EATME R3S 8 1Y) Python RI U7 [H) Jy kit S a7 bR SO FFEA L, Bk
FHLA R T W] A2 AT

4.12 Generic Alias Type

GenericAlias objects are created by subscripting a class (usually a container), such as 1ist [int]. They are
intended primarily for rype annotations.

Usually, the subscription of container objects calls the method __getitem__ () of the object. However, the
subscription of some containers’ classes may call the classmethod __class_getitem__ () of the class instead.
The classmethod __class_getitem__ () should return a GenericAlias object.

i fig: If the _ getitem__ () of the class’ metaclass is present, it will take precedence over the
_ class_getitem__ () defined in the class (see PEP 560 for more details).

The GenericAlias object acts as a proxy for generic types, implementing parameterized generics - a specific
instance of a generic which provides the types for container elements.

The user-exposed type for the GenericAlias object can be accessed from t ypes.GenericAlias and used
for isinstance () checks. It can also be used to create GenericAlias objects directly.

TIX, Y, ...]
Creates a GenericAlias representing a type T containing elements of types X, Y, and more depending on
the T used. For example, a function expecting a 11 st containing £ 1oat elements:

def average(values: list[float]) —-> float:
return sum(values) / len(values)

Another example for mapping objects, using a dict, which is a generic type expecting two type parameters
representing the key type and the value type. In this example, the function expects a dict with keys of type
st r and values of type int:
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def send_post_request (url: str, body: dict[str, int]) -> None:

The builtin functions i sinstance () and issubclass () donotaccept GenericAlias types for their second
argument:

>>> isinstance([1, 2], list[str])
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: isinstance () argument 2 cannot be a parameterized generic

The Python runtime does not enforce rype annotations. This extends to generic types and their type parameters. When
creating an object from a GenericAlias, container elements are not checked against their type. For example, the
following code is discouraged, but will run without errors:

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

Furthermore, parameterized generics erase type parameters during object creation:

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

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

Calling repr () or str () on a generic shows the parameterized type:

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

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

The __getitem__ () method of generics will raise an exception to disallow mistakes like dict [str] [str]:

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

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

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

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

These standard library collections support parameterized generics.
* tuple
e ]list
e dict
* set
* frozenset
* type
e collections.deque
e collections.defaultdict
* collections.OrderedDict
e collections.Counter
e collections.ChainMap
* collections.abc.Awaitable
* collections.abc.Coroutine
e collections.abc.AsyncIterable
e collections.abc.AsyncIterator
e collections.abc.AsyncGenerator
* collections.abc.Iterable
e collections.abc.Iterator
e collections.abc.Generator
* collections.abc.Reversible
* collections.abc.Container
¢ collections.abc.Collection
e collections.abc.Callable
* collections.abc.Set
e collections.abc.MutableSet
e collections.abc.Mapping
e collections.abc.MutableMapping
e collections.abc.Sequence
¢ collections.abc.MutableSequence
e collections.abc.ByteString
* collections.abc.MappingView
e collections.abc.KeysView
e collections.abc.ItemsView
e collections.abc.ValuesView
* contextlib.AbstractContextManager

* contextlib.AbstractAsyncContextManager
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e re.Pattern

e re.Match

4.12.2 Special Attributes of Generic Alias

All parameterized generics implement special read-only attributes.

genericalias.__origin_
This attribute points at the non-parameterized generic class:

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

genericalias.__args___
This attribute is a tuple (possibly of length 1) of generic types passed to the original
__class_getitem__ () of the generic container:

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

genericalias.__parameters__
This attribute is a lazily computed tuple (possibly empty) of unique type variables foundin __args__:

>>> from typing import TypeVar

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

S
* PEP 585 -- "Type Hinting Generics In Standard Collections”
e _ class_getitem__ () -- Used to implement parameterized generics.
e 27 (Generic) -- Generics in the t yping module.

3.9 B e

4.13 HitWERE

AR SR BE AP A AT G o K BERT RIS R — PR

4.13.1 iR

R ME—AYRE IR BN SR IEVT): m.name, X HL m Sy— PRI name 5 52 SCIE m AR R —4
k. BB APIRL . (R import AR UL LRI R —Fi#{F; import foo
ANESRAFAE 441 foo IR RR , TR ZRAFAE—ART 4 foo BIBEHRET GRAME) 2 3Ls)

BABEA — DR BN dict o XRE SIS RTFI . B SO TSR SE R MU B Y
e, HREEEEN__dict. TE KAIPAE m._dict__['a'] = 1, X&Fn.a ELH L,
HRRAES m.__dict__ = {}). NEWEZBNR _ dict__.

WE TR PR S G X FE: <module 'sys' (built-in)>, AEREMN—DXMHME, M5
S, <module 'os' from '/usr/local/lib/pythonX.Y/os.pyc'>,
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4.13.2 25354l

KT X LERAITE 2[5 objects Al class.

4.13.3 EH#

PRV A2l 1t BRESE SRR . KRR BT R ME— A E 2R B func (argument-list).
SEBR_EAFFEW RPN [ B R AW G2 0 N E SRR 7 B SR TR SCHRRRIRERYBE (R R E), HSK
WA, RS2 WA q .

W25 B2 5 function

4134 Fik

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

BT WETEH RPN EEOR A .

ARARE L — AN SR IR i (B A4 25 [ N R AR ) . AR B —NRRIRXT G 900 77 ik (5%

PR = A8) 77 k) W5 BB, B2k self ZEURMBISEHR. 458 ER AWK HikE

PhEim.__self  #AEIZIVEMINS, Min._ func_ @SHHZIERIEE. A m(arg-1, arg-2,
.., arg-n) BN THEMA n.__func__ (m.__self_, arg-1, arg-2, ..., arg-n).

FRRBON R, FE TR G SR RBUE R k. (B2, T IR E L b EARAT T R R R AR

MR (meth.__func_), PICAARWFBEIE LIRSl &I ki JE 1 & 2 20|
KAttributeError. EBEITIRIEIE, VRUATE T Z 0 & B0 G b 2 2R H b T8

>>> class C:
def method(self):

pass
>>> ¢ = C()
>>> c.method.whoami = 'my name is method' # can't set on the method
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
AttributeError: 'method' object has no attribute 'whoami'
>>> c.method._ func__ .whoami = 'my name is method'

>>> c.method.whoami
'my name is method'

W25 EEZ Y types.

4.13.5 KEBHHR

ISR RPCAA LB RZR “OhgiF" 19 AT Python AURD , BIAN— A eR ik, EATART RETLR,
PR EATA & A R THE5 1 . AR S il W& compile () pREGRM], FH T M ek 2L
XRE __code_ JRIEMFHEI. HiESH code B,

DA AT RIS SR (AR FAF e ) fedhexec () Heval () NEBRECRIMATECRIE.
W25 BIES [ types.
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4.13.6 LER

RN G T AR T R R T i BB voe () AR, KA ERE .
PR e ype s X T A FRE P B K00 4 FR

KU B FR: <class 'int'>,

4.13.7 =&

X5 2 AN 2 AU HbAR P (B A R AT IR 0] . B SERHT AR IR A A . 205 RAF— P None (X &4~
WEA). type (None) () &AW [E—EH .,

YN BN 55N None.,

4138 BETRR

WX REH TU R (3L slicings) . B CRHEMTRRRIEAE . BTN R A —FMEEL 1ipsis (X2
MNNBELFR). type (Ellipsis) () &4 EI1ipsis A,

B EE N ELLipsis B .. .,

4.13.9 RN

IR R Ay B TGz B T T E AT AS SCRF I 2R 3R [R1{E . 15 2 7] comparisons | fi#BE %
G B REHXGLHA—FME Not Implemented, type (NotImplemented) () &4 BHXAN B,
ZN S SN Not Implemented,

4.13.10 fH/R{E

RPN BRI R False fll True. BAIRINRFTRZHE LR (A HAL (E T g fE R R
M) FERCT IR B 3CH (BIngo AR AR AT SR ), ENRAT R 26T RE O Al 1. A
B Bpool () AR RAHE RSO /RE, REEREFBURT— N HRE (S A 4

S EBA3) o

T E NG5 False fil True,

4.13.11 PIERIIER
A RIS E RIS types. HA A THMOIGE . IR A KU X R4

4.14 F%REH

VEE SRR R QRIS I T — LO IR A R B fErE, ENTRA S AMEN. P —8I A& dir ()
BB KT A
object.__dict__
—AF U ECHA I AT 5, TR (W) 8.
instance.__class__
RALBI T B -

class.__bases__

HIZERT GBS BT AR e
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definition.___name

K. WEG T, ARSI LI AR .

definition.__qualname_

X, R YR, RSB R SE B M qualified name
3.3 Frihhe.

class.__mro

BUJs P S AU AL, AT IR AT ] S BT EOR AR

class.mro ()

BT ICISRE R, LA HSEBIE T IE AT . B RAER LB, A5 R

T mro i,

class.__subclasses__ ()

BRI B TR 555 AL A2 7 iR IR ] — A~ R TS AR A AE B T 265 |

MARIFR . Bl

>>> int._ subclasses__ ()
[<class 'bool'>]
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£ Python Wi, BTy 5 H Wb Wi — IR H BaseException BIZRMER. FEi A 4R I — e R M
except THIN try IHAIH, % TAE BT MIRAE B %M T L (EALLRE € FriRd i 5 5
K)o ST RACOVEB DA KR FE IR RAERN, BEEIRAHERNZAK.

R TES S T G AR B B ROk AR . BRAES A UL, BN BA AR B R
TEH B R CRIRME” o XA PR — DA R E 2 MG B0 (Ban— A5 RS A — A RS TR 0 T4
) A RIEEE 2VEA S EE L8 5 RIS .

PRI AT AT | A NS 36 AT R T S A SRR Y R A R A, B FERRRERR S K T A
] A G DU —HF s (ERIH R, A EATHLERIBE R Ik A P AAD 5 | A AT 24 R

P S0 2R AT DARE TR AL DAE ST S SR ¥ B M Exception RELE MRS TRM A 2
MBaseException KIREFHV RN . *TEXFHIEL(EE R ATE Python L tut-userexceptions
HAAEE

MTE except B finally APPSR (BEFGIK) HE, __context_ &4l 13BN IHfifkiY &
JE—AR S WSRO SR R B, R 28 S 4 1 9 15 L 0 D ) e M A 9 e

YR E—DHRE (MR raise REHTI A LHIFEAIER T4 ) B, BRWRE LR
] DA A raise ) from AN A E Y R A

raise new_exc from original_exc

FRAE from Z J5 ALK — D T sl None, BRIEF G| K F% FikE N __cause__.
KHE _ _cause_ oA HW _ suppress_context_ @M E N True, XEiJf raise
new_exc from None AJ DA &K IH =8 B 4 b 3 ok Bon HH W (Bl W KfreyError &4
HAttributeError), [AEHEIHFHAE __context__ HREEA] APRASPASEAE VR i #6417 948

B 7 5w A S RS, BRAR i 2 BOR X R EN R E. __cause_ PR A H
ERENREFEER M REE R, _ context_ BN EIERHENFE _ _cause_ hNone F H
__suppress_context___ 7@1@%@5#54/%0

ANETEMFE LT . REA S B AR IERFEZ 2R, DAERWARE—17 82 2R iig K i

Ja— 5
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5.1 FH3k

T VR A R B
exception BaseException
G N E SRR . BRI A 8 AR GXAME LG ] Except ion). AIRTE
RSB ER M str (), MKRESEFINSEEIR, B0E U 1A SR B S F A7
args
o R AR SEOTd . BN E RE BllosError) 25 E BE NS HBOF IR T It T
PR ICERAIRIE S, A R H s — M A R (5 B B P A R

with_traceback (1b)
W VAR th 3R S R AR BT R MR w0 5. Bl AR T U FE 2 AL BEAR 7
T

try:

except SomeException:
tbh = sys.exc_info () [2]
raise OtherException(...).with_traceback (tb)

exception Exception

P WER AR RGER 2 RHEIRAE A L3S, Fra M B G i iR 2 kA H 6.

exception ArithmeticError

PR TIRAES S AHMEREE RS XN E R OverflowError,

ZeroDivisionError, FloatingPointError,

exception BufferError
M5 Gk DA K B B TR A TIN5 [
exception LookupError

BESEK PR W 7 U B 5 SR B 06: Inclexcziror, KeyError. X
"Lt codecs . Jookup () REHBES| K.

5.2 RiFRw

PAR SR T AR R 5 .
exception AssertionError

24 assert BHARIBEPRIBEE] A .

exception AttributeError
HIEHES I (2L attribute-references) BRI I IR # S | 4. (24— MRS GARAAR G R ES | T E
JEPERRAE N5 | % TypeError.)

exception EOFError
Minput () BRECR BEBUT A Bk 2 SCAREE S 44 (BEOF) B fFg5 1 % . (5341, io.I0Base.
read () flio. IOBase.readline () J¥EAEiES] EOF NPKR Bl — 2S5 455 )

exception FloatingPointError

H AT ARBE -

exception GeneratorExit
Y —A~generator ,coroutine #F F W ¥ 9 5] % ; 2 W generator.close () #l coroutine.
close (). BHBEYK HBaseException M A EException, FMMEAR FRUEHAR—
AR

exception ImportError
Y import )N AR B FRGIRF 5 & . HFH2Y from ... import Hrf from list” £
TETER BN A PR 5 & .
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name 5 path J& AL 430 DO TSRO BOE . BUE SR EATR 2 MR Pl T A
ARSI A44 B3 il S 6 ) A T SR T B A

TE 3.3 JRE R T name 5 path J@ME.

exception ModuleNotFoundError
ImportError W13, M—PRRIIEPUE M KFl import 51K . HfEsys.modules HHE]
None MG % .

3.6 B fE.

exception IndexError
SRR Y RS | K. (VDT R | 29 B R) R VPR B RIS E R G I A R B
M TypeError 4§51 %)

exception KeyError

MTEIA ARG PR EIHRE AT () BERPRERES %

exception KeyboardInterrupt
Y T IR GER Control-C 5 Delete) WPRFHGI % . TESATIINE], S WIAGI o W7
T MAHEYKHBaseExcept ion DAIIR AN RWALBEExcept ion PRSI EAMITER, JXHER] DAKE
iR R RS .

exception MemoryError
B MRS AAHEE LT GBI MR — L2805 ) AT pis | . RIRHI(E R — 710
o FEELEIERY (NER) RAEFER T N HEEM TIRZMNAFE AN (CHmalloc() K
KO, MRS LA SR RBIE ARG OL T 58 WA (HE ST AG I K — R, X FEREST
B AR I (5 5L, DABESR S B i R AR

exception NameError
MR AR R A PR B G K. R U TARRE AR . KRR — R E R,
Horp S R 4R B 44 P8

exception NotImplementedError
WRHEIRA H Runt imeError. JEM T H & XHET, 507N U AE BRIk A R EHiX
Ik, BURTEHESR I KSR AR SCHL M RRAs N 5 | A I

s I T AR — R SRS I AR AR BRI RS — TR B M L E T/
ARSI, B AL vone.

ff#: NotImplementedError il Not Implemented ANA HH, RIME BTG LG4 FRAI .
WHZ[Not Tmplemented T AT FATI G E TR B .

exception OSError([mg])

exception OSError(ennqsﬂ€wvﬂ;ﬁkmanw[,whwnvﬂ;ﬁkmameZ]]])
WA — DR REGR B RGO T IREPRAE T | K, IR R S VO AR I fian Sk
B B AT ONMIFEIRESEC A s A AR AR ) o

FTE 2RO 56 R BEE AR Irk A R @ . SR AR HE X L JE PR ERIA A None, A T REW
THEEE, WEREAT =25 Wargs JRPERHUE S BT M S 25 S804 i) 2 o4,
MR L bRk MM A AR OSError INIEASTIE, QIR 3COS exceprions H FiriiR iy . BAARRY TS H
T & errno H. WATHIAE HIESGE 5% kWG osError B &A:, I HAE T RAGBIAR 28
errno
KHT CAE errno MR .
winerror
1£ Windows |, SRS R AR ) Windows #5115 . Merrno J&MHRF &% I AL H RS 7E
POSIX “V-& i U4 K .
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1E Windows T, U1 winerror #i& 282 80e— M, Werrno EIESRYE Windows 415754
KHiE, 1 errno ZESW AN . FEHAMT-5 &, winerror ZEU W AW, HF Hwinerror J&
PERFAAFAE o

strerror

PR R G R LAY R BB SR 5 B EAE POSIX *F-& il C B perror () KAk, 1

Windows A1 Il /2§ FormatMessage () .

filename

filename2
YT 53R X (Fllllopen () Hos.unlink () W54, filename @AL4RET
A KT RS RGN R AL (Flllos . rename (), filename2 RfifE45 R
BB — AU

¥E 3.3 lRE : EnvironmentError, IOError, WindowsError, socket.error, select.

error 5 mmap.error EAH | 0sError, MEas IR BIHH—4T K,
1 3.4 MU P £1ilename JRIEBAERF A4 sRENH BRAGSCIT A%, AN I 283 2 i w30 F R ¢
ST Z SRR TR BEANETRINT filename2 K435 25 S AR -

exception OverflowError
MEARIBE G R KB TEFTRBEG 1 & XXBEECRUA W RERE (TA5| K MemoryError
WALHFFEAR) . (BRI T IR, A2 1 2SRRI 1 0L T 51 % OverflowError .
BMTE C il DX s i AL BRI AR EAL , R 2 B0F FB AN BT .

exception RecursionError
I 5 IR 48 HRuntimeError. ‘B X TE MRS A I & B o & K TR E (B Wsys.
getrecursionlimit ()) W#5|% .

3.5 Fri e FEHZ B L5 K Runt imeError,

exception ReferenceError
S HERAE M weakref. proxy () BB QIER ST | R DT %S |t B3 ik
MR IENRE % A REFIHNEZE RS veakref Bk,

exception RuntimeError
256 B — AR TR HABSE B AT DRI RF 5 | K. RIRPIE R — MR TE R A T A4
) AT HR

exception StoplIteration

HI N E R fnext () Fiterator )__next__ () JFIRIT51 %, MRFRZIENGARE 4T i,
BRFEXNR R —AEN value, BIEMEZRFEIEASEEG L, BOMENone,

Y —A~generator Bf.coroutine BREGR BN, $5]| E— A stopIteration 56|, FREGER [E{ENE
B VERE A SR value JES,

SR e AU B sl (R 5| 2 T StopTteration, Ba®fHNRunt imeError (3
FfstopIteration bR FEH REIREE).

TE 3.3 BOEHC: i5INT value JE ik MOHAS A it ek RO VR 1R B D BE -

FE3SHREM: 5IA T from _ future_  import generator_stop FZLP RuntimeError
W3, % PEP 479,

1E 3.7 BOE S BOAN B A AU S PEP 479: Je4: g 5 Ky stopTterat ion SRR R

“NRuntimeError,

exception StopAsyncIteration

W —A~asynchronous iterator $F4H) __anext_ () FYEFRT| K PAMEIEIECERAE,
3.5 FrhR e

exception SyntaxError
RN SR IB B TR RIS | Ko X AT AKAEAE import A, XN E M Eexec () Beval ()
MR, BOE R R A B bR A (B A AE R Ay,
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SRR LB EH BN filename, lineno, offset Al text 5 (L FIAH M AT 1E40 1 E
S IBI st r () AR EEE SR,

exception IndentationError

SRR A BER R AR RIS . KigsyntaxError —AT1 3K,

exception TabError

AL S X R BT EARAT A — B 5 1 . X IndentationError l—4F1K.

exception SystemError
Y RERERS SR EREE 15, B DU R M A™ B B B T A B PRRE T | . RIRIEE — R
WA A TAF 2B AT R (R NRZHRITTS) -
AR 24 05 I R AR 4525 VR BT | Python R RERR IO 2 sl 430 A Do AR Python fFRE#R I iU A
‘5 (sys.version; BWAYERZ A Python G FFIRHFRATEI R, BARMASIRIEE (58 X
WRIGE) DABZ W] Bl A 12 B R AR 7 RS

exception SystemExit
R Hsys.exit () RETG| K%, B K HBaseException M ANEException PAARA S
WP Except ion PRI ESMETIR . X AV IEff L LRI SEURRES RS . IR Bk
BEAbFE, W) Python fEREARSURHR H s AT EEAT#R B 3915 B . WG 2 %S5 5% 3%
Ysys.exit () PME. WFRER—NEE, WEIRIHRGIRHIREE (SE34A C Y exit ()
PREL) s ANSRRME N None, MR HRASHD N WIS MR (FlanFaFas), WSFTEIXT
ZIE T RFR RS 35—
Wfsys.exit () BRSPS —A 55 DB RE T IE B BRFE )7 (try B finally +
A1), H EAEAREER AT DA T — B AR T AN 0 B 26 R4 il (R KU o SR 266 6 iy S Hb 75 2257 B IR Y
(BIEVEH os . fork () Z )R FifEd) Wnifos. exit ().

code

e iR R RS EE R AR (BUAN None.)

exception TypeError
BRSO T 2RGSO RISRFREG | B RIRIYIELR— D FATH, Za A KR
APEBCHI TR .
e S AT RA R P AR 51 A, DA SR BT Sk A 0 R AT B AR OS2 SRR R B 2 32 5
Fpo IR B R G2 SR 4 1 B A H R SRS AE BRI SEBE, BT BES| K I Y S

“HNot ImplementedError,
BAZH A & (BIUEZOR int WAMEA T 1ist) W2 RE TypeError, HEASHNE
i (BNt NBERNE B2 A MY 24§38 valueError,
exception UnboundLocalError
TE R BT IR R RS R A B AT TN, (R IR R SR E AR AT E I R T K. IR

ENameError f— 413,

exception UnicodeError

2 %55 Unicode H KIS S BRI HEERINIFBET | . LSRR ValueError (l— T3,

UnicodeError B —BoiliR 5 i el iR i 45 iR A @M. B3 err.object [err.start:err.
end] £45 - EUG DA% 2R ) R 8 TERUIA o

encoding

IR BT RA IS 2 K o
reason

TR 8 I AR A B R Y AT £
object

G PR el g 1 P S B AR AL PO RS R
start

object HILHEHRM IR E RG] .

end

object IR R ERT] (F&).
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exception UnicodeEncodeError
TG i AR % 42 5 Unicode HRAYHRINRFET 4. W R UnicodeError Fj—A12.
exception UnicodeDecodeError

UTEERD IR A A2 5 Unicode MR AUBFIRINIFREG %o BRH R UnicodeError I— 12K,
exception UnicodeTranslateError

TERE H iR k425 Unicode H KA IRINIFRET | Ko IURH R UnicodeError —A 1K,
exception ValueError

244 H A B ek Bl di B B A I i SR AR & A 9 S 4 F HLU D0 BE T TEORS A Y S5 B

W IndexError RAMBIRIT| % -
exception ZeroDivisionError

YR EEIARIB RIS A SHCHBEE K . KERER — D458, TRV B2

A,

TR BARE DAS Z RIIASAIARES s M Python 3.3 JHR, EAI#REOSError 514

exception EnvironmentError

»

exception IOError

exception WindowsError

FEAXE Windows HH ] f .

52.1 OS ®&

T REE hosError BT, BEATRHRIE RS RG] K.
exception BlockingIOError

B—MRIELPEENBCE A EERE R (BT ) PrZERREE K. MY T errno
EAGATN, EALREADY, EWOULDBLOCK I EINPROGRESS.,

BT osError CAMEM, BlockinglOError iG—AHisNEM::

characters_written
—RER, FORERIHZERTC B ABNRE TR AR B 1o BLRAYE G /O eI LR
PERTH

exception ChildProcessError

BT HRE E A B E R I 95| & . XY F errno ECHILD.,

exception ConnectionError

ISR R R

H T 2K HBrokenPipeError, ConnectionAbortedError, ConnectionRefusedError
M ConnectionResetError,

exception BrokenPipeError
ConnectionError W13, MXEBGAR—mC XN EE, dSEEACKHABEANE
BEEIPEREG % . %Y errno EPIPE fil ESHUTDOWN,

exception ConnectionAbortedError
ConnectionError (12, Mgt gntug RS & . XY T errno ECONNABORTED,

exception ConnectionRefusedError

ConnectionError (13, MiERSARN iR fEL R0 5] & . X}WT errno ECONNREFUSED,

exception ConnectionResetError

ConnectionError T, YEREg N E B RHEE] & . XV T errno ECONNRESET,

exception FileExistsError

4R 0 EAFAER SRS R3] %o BT errno BEXTST.

exception FileNotFoundError

TSR A SCPF B FSRATFAERS 5 % . X T errno ENOENT,
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exception InterruptedError

YRGB AT WG % . XY T errno EINTR.

TE 3.5 RN Y RGP G5 P IKEE, Python BIZESHIX ARG MM, RARZGE S AL
ol & THERYE JRHE L PEP 475) i A5 kX InterruptedError,

exception IsADirectoryError

MIERX—A B FIATICFRAE (Bl os . remove () ¥§#51% . M T errno EISDIR,

exception NotADirectoryError

WFE RN — A FEH F X R PAT H R EAE Wl ios. 1istdir()) BRG] &, W T errno

ENOTDIR,

exception PermissionError

MAEBA RS BAEAUR B DT I B AT AR E IR | B A D SO R G . %R

F errno EACCES #l EPERM,

exception ProcessLookupError

Lo E PR AR R 5] %« XF. T errno ESRCH,
exception TimeoutError

B D RGERBRAE RBIOB TE I N R85 &« X T errno ETIMEDOUT.,
3.3 FRTEE: T A LRI oSError BT,
Z Y
PEP 3151 - T OS 1 10 -8 10 2R &M

5.3

I

- =
=]

IO R EREEL LR HS YL E LA SO TR -
exception Warning
EEII R
exception UserWarning
P A iy e i B
exception DeprecationWarning

TSR et 2 2 B X At Python A2 1, T PABEAE -5 B 5 AR AT S i 2K

SN E LS IR 20, 75 __main_ BEHURREILERSN (PEP 565). J5 HIPython TF 4 4% X, &
BRI .

exception PendingDeprecationWarning
TR ITTEARA ST, 5 H A3 R AR AT S i 2R
XA, PUEAER AR T RO T S Hh B 5 BOMOATEANE DL, BN 24 B A A4 7
WM peprecationwarning,
SPENE LI . 5 Python Tt A ALK, & B I
exception SyntaxWarning
SRR TR A B R
exception RuntimeWarning
SR AT AT AR B AR
exception FutureWarning

ﬁn%};}lﬁﬂj 52 41X DA Python fTg 5 1 A 2 Y, W RABEAE -5 B 37 AR AT B
AR

exception ImportWarning

EHERH S O] BRI IR R R
DREERINEAG PR AW o 5 Python F1 % 4% X, B £ 87N IS

5.3.
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exception UnicodeWarning

5 Unicode H 2& 245 BE 2K

exception BytesWarning

Hbytes Mlbytearray HIKHEGHIEIL,

exception ResourceWarning

LU A B A HE

SPENE IR0 o 5 Python Tr A AZ X, & B W

3.2 B .

5.4 FRBREH

WE SRR R -

BaseException

+—— SystemExit

+—-— KeyboardInterrupt

+-— GeneratorExit

+-— Exception
+-— StoplIteration
+-— StopAsynclteration
+—— ArithmeticError
| +-— FloatingPointError
\ +-— OverflowError

| +—— ZeroDivisionError
+-— AssertionError

+-— AttributeError

+-— BufferError

+—— EOFError

+—-— ImportError

| +—— ModuleNotFoundError
+—— LookupError

| +-— IndexError

| +—— KeyError

+—-— MemoryError

+—-— NameError

| +—— UnboundLocalError
+—— OSError

| +-— BlockingIOError

| +—— ChildProcessError

| +-— ConnectionError

| | +-— BrokenPipeError

| | +—— ConnectionAbortedError
| | +—— ConnectionRefusedError
\ \ +—-— ConnectionResetError

| +—— FileExistsError

| +-— FileNotFoundError

| +—— InterruptedError

| +-— IsADirectoryError

| +-— NotADirectoryError

| +-— PermissionError

| +—— ProcessLookupError

| +-— TimeoutError

+-— ReferenceError

+-— RuntimeError

| +—— NotImplementedError

| +-— RecursionError

+—— SyntaxError

Qs
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[CAN)
| +-— IndentationError
| +-— TabError
+—— SystemError
+—— TypeError
+-— ValueError
\ +-— UnicodeError
\ +-— UnicodeDecodeError
\ +-- UnicodeEncodeError
\ +-— UnicodeTranslateError
+-— Warning
+-— DeprecationWarning
+-— PendingDeprecationWarning
+-— RuntimeWarning
+-— SyntaxWarning
+-— UserWarning
+-— FutureWarning
+-— ImportWarning
+-— UnicodeWarning
+-— BytesWarning
+-— ResourceWarning
54. REBREH 91
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X ARIEAR S

AF ARG AL T2 B AT A A AL SOA AL B 55

TE = AR 5 2 T i) codecs MR 5 SCARAbH i BEAH ¢ . BEAMILTE 2 7] Python PB4 HR 2K
B SR SR 79 KA - st

6.1 string - HREFHFRIR/E

PARES:  Lib/string.py

S W
R KR - sor
FHR BT

6.1.1 FHBEE

AR b S
string.ascii_letters

FXfrikascii_lowercase fllascii_uppercase HHaMIBHE. ZEAMKET1E S Xk,
string.ascii_lowercase

/NEFEE Tabedefghijklmnopgrstuvwxyz ' REAUM TIES K, Ao kAmE.
string.ascii_uppercase

KESF}; ' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' o Z{EAMKIH THE S Kis, A kAkAs.,
string.digits

FAFER 10123456789,

string.hexdigits
FAFE '0123456789%abcde fABCDEF ',

string.octdigits
FAFE 101234567,
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string.punctuation
HITE C DRI E B AR R A5 1) ASCIL AT T LS P AT HR: L " #8%6" () %+, —. /15 <=>7
QINI {1}~

string.printable
A R AT IS S- ) ASCIL FAFH I F 478« iXJ&digits, ascii_letters, punctuation
Mlwhitespace B)EHI.

string.whitespace
RN 25 A7 518 ASCIL FAF AL L) AT ER . o 0 dE 2 SR, AT, [l HRACHIZN i) ]
wAF

6.1.2 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,
T 3.7 BB X FAF R SO R U A 3 2
vformat (format_string, args, kwargs)
R PAT LB Rg AR E . B AT N — DR g, F T HREE A HE LF1E
RS, MARMH *args fil **kwargs IBVERFF ARG Z A M SEOF HFT R
flo viormat () SERAFHE PR FAAEHR B B TAE. BV T SUidm
JUMERTE
WAh, Formatter ibgE X T —Y SRR T m ik

parse (format_string)
¥Rk [ format_string F- 3% [B]—AN Hy W] A0 X 5 4 K e (literal_text, field_name, format_spec,
conversion), BEoxtiiviormat () RRIFFAFHR IR A F A 7B .
TR EAER & b R — B SO bR e B R T SR (WS
BB BO & KA X RGO ), W literal_text ¢ j&— KBTI FEAFE . WA
By, N field_name, format_spec F| conversion [F{E¥fH None.

get_field (field_name, args, kwargs)
25 7€ field_name fEKparse () (W 30 R IEHE, R HFAR B AR5 o 1R [Bl—4>o0d
(obj, used_key). BRIANRANIEZAE PEP 3101 AT & XA FRFER, #l4170[name]” 55 label title”,
args M kwargs 54 vormat () W—FE. IRBME used_key Sget_value () W] key TS HA
FHIF) 25 3o

get_value (key, args, kwargs)
PR E R T Bl . key ZHCRE N BB T . R EREL, BN args TIESHINRT];
WS RFRER, TR kwargs T L BT SH4 .

args RS LB viormat () WALESHEIR, 1M kwargs T2 s h i X5 728U
?ﬂ‘ o

T REEATFERATR, (N2 FBAIRIE — N X LR 8 R4 2ol 5 3w 1
TZRG[RAEAREAT A

R 28 61 ok 1, Bt %2 35 200.name’ B 5 B Hlget_value () W AT key Z {H 0.
fEget_value () BHFHNEN getattr () REUREGHSE K name JEM:.

WERET SR FEIN T DAHAENTL, WKF5| % IndexError B{KeyError,
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check_unused_args (used_args, args, kwargs)
TEAL B SRR AR S HEA TG o e ok R S 80 @A U A v SRS T BT A 2 400
MG (BECRRNESE, FAERRRAIRSE), ARYILS viormat () args Fl kwargs (5]
o RAE SN A T DARIRE SETE S 5k o AESRAGI R IK ) check_unused _args ()
5| A

format_f£field (value, format_spec)
format_field () 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.

AE 3.1 MUEM: L ESBUHS X T str. format () WPAEWE, HIL '{} {}'.format (a, b) HEMT
'{0} {1}'.format (a, b).

1 3.4 BUE R ACESEO AR T Format ter W PAAH .
— SR B A X AT R R B

"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 .

H ol SR RS Ehn A =/ ' U s S3HEEMscr (), "' WHrepr () W 'ta MM ascii().
JLANMBF-

"Harold's a clever " # Calls str() on the argument first
"Bring out the holy " # Calls repr() on the argument first
"More " # Calls ascii() on the argument first

format_spec “F B AL SN AT Z IR IS A , BIANTBESIRE . XI5, HOE. /NI (5 R
FEZEZATLAE CH O KSR ARTE S 80 format_spec 37K

RN BB S R AAR SR ARTE =, BRI —35 .

format_spec "7 BGL A DAAEH NER AL SR E R B e 7 B X EIRE R B T BT REAIE T A AR AL
PaAkg ML, (HR2AHAVFEGRIZAHE . format_spec NESIIEHLT B AEMEEE format_spec 74§
R HI e R VBl HLE R R (A A%

WS R X — BRG],

BRAMERIRES

KM AEAR AT B o B e T BONR B, T SORAMELR AT (2 B (B A% X 5 45 5 95
i% Al f-strings)e EATHAT AR ELIEAE A B format () R BERAIARRAL B 2ERHR AT DA E AT 58 X
A AR A TR

KB B IETUER AR OSSR T R30S0 b e 0 g g (i 2 By
— L s A A AR A SR BV st e () AHRIMEES . dEas g AR A B IO A R .
A XU AT I — BB R

format_spec [[filllalign][sign] [#]1[0][width] [grouping_option]|[.precision] [tyr

fill = <any character>

align = LP | nsn I n=m | wam

sign = mygmopomom oo

width = digit+

grouping_option = "_" | n , "

precision = digit+

type = "b" | "c" | "d" | "e" | "E" | "E£"™ | "EF" | "g" | "G" | "n" | "o" |

AURARRE T A0 align {8, VAT DAZEEAE AT —A> fill TF, ERDAMERETAF, R4 B,
UHZMERE. 18 A TR SRS AE M st r . Format () Jr PR TS MR EH 57 {E ¢ or
V) MR fll R . ELS R B B A 2 M T DA . SRR 2 B format () B
.

RO £ AT

® | BX
I
r<t | R B A A N ZEN 5 (X2 R BN R B E) «

> s B A N AR SR GO EIRROA ) -

t= | SRHRHESOMEAERT S (W) 2R 2. XA “+000000120” JE
iﬂ%ﬁ&owﬁﬁﬁﬁﬁﬁﬁ?%ﬂﬁﬁo%W%ﬁﬁ$ﬁﬁﬁzmﬁ,ﬁﬁﬁ
NI

R L ERe e BRI ER R

R, BRIEE X TR NTBOE, BN T BRI A ST B AT, AR AT,
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XFFF I BA T
sign IO RIA R, ATARATZ —:

B’ | BX

"+ | FoRbRaE AT IR 5L

- | FoRtrE M AUE T GXEERIAMTR) .

space | FNMWAEIEEL BT B2, BRI RS .

The ' #' option causes the "alternate form” to be used for the conversion. The alternate form is defined differently
for different types. This option is only valid for integer, float and complex types. For integers, when binary, octal, or
hexadecimal output is used, this option adds the prefix respective '0b"', '0o', or '0x " to the output value. For
float and complex the alternate form causes the result of the conversion to always contain a decimal-point character,
even if no digits follow it. Normally, a decimal-point character appears in the result of these conversions only if a
digit follows it. In addition, for 'g' and 'G' conversions, trailing zeros are not removed from the result.

RIS I A T BT o X TR OB E A R AT, O ot BREOR A,
TE 3.1 BUEEC #5352 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

TE 3.6 UM BT ' kI (52 0E PEP 515),

width j&—A5E L/ PNRTF BRI T dE w1 BE, UFARMEI . R A A A I AT anR AR S
R, MEE B T8 BERE i 20 E

YR BAG BRI, A width FFERHIIN—D2 (1 0") FEAR B AR BANE S S E .
XA Y TRE fill Z478 "0 H alignment 25F1%) '=",

precision j&—/>1HEHIECFE, FARXT LA £ and "F ARSI IF SEUE ZAE NS BoR 2 DA,
BEXTTPA gt 5 G AR I S B A NS R SR R 2 DN . R T AR R, %

BRR R T BN ) i 2 A 2 DAk B F BN A F AT T REBUE A fe v
precision.,
W, type B T AR AT S 3
AR R I
EH | BX

's' | TR TR AOATEEY, DA .
None | #1 's' —#E,

AR AEON R AR

KA | BEX

'b' | R E DA 2 SRR .

‘o' | TR FEFTED Z IR R BC A A . unicode “EAT

'd' | R Hah A 10 BB

'o' | NEERIRE . S DA 8 IEE LY .

"' | PANEERIAE . Frt A 16 SHEEEE, /NS T REROR 9 DAERGEY

X' PoNERlRg . DA 16 S EE BT, T KRG EERR 9 DAY

n' | B X5 d ML, OREZAATETE 200 24w O R AT 24 R
.

None | I "d" #H[A],

TE LR R B, A nT DA R 51 1 R 2R R BRAR AL (B T 'n Hl None), X FEAY
i, SAEMLZ B £Loat () RERERUHAR 7 L

The available presentation types for £ 1oat and Decimal values are:
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1
'e' | Scientific notation. For a given precision p, formats the number in scientific notation with the

letter *e’ separating the coefficient from the exponent. The coefficient has one digit before and
p digits after the decimal point, for a total of p + 1 significant digits. With no precision
given, uses a precision of 6 digits after the decimal point for 1 oat, and shows all coefficient
digits for Decimal. If no digits follow the decimal point, the decimal point is also removed
unless the # option is used.

'E' | Scientific notation. Same as 'e' except it uses an upper case 'E’ as the separator character.

' £' | Fixed-point notation. For a given precision p, formats the number as a decimal number with
exactly p digits following the decimal point. With no precision given, uses a precision of
6 digits after the decimal point for f1oat, and uses a precision large enough to show all
coeflicient digits for Decimal. If no digits follow the decimal point, the decimal point is
also removed unless the # option is used.

'F' ERFR. 5 E MR, HAH nan O NAN FRIF inf Bl INF,

'g! %%M‘%it MTEERREp >= 1, XRBEEAR p ARMET, FHRER
PASE miAg R A A TR e, R IR T 1 ﬁE’JjC/J\

HER R AL T - R R AL e AL p-1 HEATAR LR 45 R B A F5 4K
{H exp. MPAMR M <= exp < p, Him U\ -4 R KA A -6 %%/TDecmal
(B, SRR £ %ﬂfﬁf“ p-1-exp PR BIWAYIE, ZECFRHE
MFRIA e FINGHE p—1 BEATAR L. FERFMEOLT, W MA R TR kR
ﬁixﬂgﬂi%%, WA/ NS Z R A A PR W NS i fe i, BRIEREA T
ORI,

IEIEST, IEHMFTA nan 24 5k AMLR inf, —inf, 0, -0 fl nan, JCiBAEEEM
e -

A precision of 0 is treated as equivalent to a precision of 1. With no precision given, uses a
precision of 6 significant digits for 71 oat, and shows all coefficient digits for Decimal.
G| AR, BT o, ARZAME T SRR KN AT B . 55 NaN
WARFR ARG,

'n' iﬂlﬁf X5 gt ML, AN AT T 2 22 R DA B R A A 24 Bl 2 B
FAFe

s A FEGERPA 100 H B E R () K R NE

Nonet KMIF g, AEZATET ST SFmEN, INISER 2D RR—6. BOA
ﬁﬁ;ﬁ ﬁﬁi{‘ﬁﬁﬁ TR — e BEIARRCR 5 HAAR B AT T B i s - ()
Bty

- B w7 L)

A G str. format () HIKHARBIA K SIH & #1bn HEL.

RIBFEAERZEE N TSI % #2020, H@8n T {3 f1 « SREUt 5. filn,, '%03.2£" ATRA
WG N "{:03.2F}",

BAR ARG SRR AN I, F5AE AR /R B A

USRS RIILIE =18

>>> ! ' ' '.format ('a', 'b', 'c")

'a, b, c'

>>> ! , , '.format('a', 'b', 'c'") # 3.1+ only

'a, b, c'

>>> ! , , '.format ('a', 'b', 'c")

'e, b, a'

>>> ! , , '.format (*'abc') # unpacking argument sequence
'c, b, a'

>>> ! '.format ('abra', 'cad') # arguments' indices can be repeated
'abracadabra'

AFRVI 4
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>>> 'Coordinates: {latitude}, {longitude}'.format (latitude='37.24N', longitude='-
—115.81W")

'Coordinates: 37.24N, -115.81W'

>>> coord = {'latitude': '37.24N', 'longitude': '-115.81W'}

>>> 'Coordinates: {latitude}, {longitude}'.format (**coord)
'Coordinates: 37.24N, -115.81W'

VISR fE

>>> ¢ = 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 (3-5j) is formed from the real part 3.0 and the imaginary part.
‘—>_5.0.'
>>> class Point:
def _ _init__ (self, x, vy):
self.x, self.y = x, vy
def _ str_ (self):
return 'Point ({self.x}, {self.y})'.format (self=self)

>>> str(Point (4, 2))
'Point (4, 2)'

E 34 GhRIE

>>> coord = (3, 5)
>>> 'X: {0[0]}; Y. {0[1]}".format (coord)
'X: 3; Y: 5

AL 35 Hl Sr:

>>> "repr () shows quotes: {/r}; str() doesn't: {!/s}".format ('testl', 'test2')
"repr () shows quotes: 'testl'; str() doesn't: test2"

XFFFSCAR LA B A 7 TE

>>> ' [:<30}".format ('left aligned')
'left aligned !

>>> '/:>30}"' . format ('right aligned')
! right aligned'

>>> '/[:730}" . format ('centered")
! centered

>>> ' /[:4730}" . format ('centered') # use '*' as a fill char
l***********centered***********'

B s+f, s-f M s £ AKIREIETS:

>>> "/:4f); {:+f}" . format (3.14, -3.14) # show it always
'+3.140000; -3.140000"

>>> "/ f}l; {: £} . 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 5% Al S0 RABIFAIBE TN [ o7 A ) £

>>> # format also supports binary numbers

>>> "int: {0:d}; hex: {0:x}; oct: {0:0}; bin: {0:b}".format (42)
'int: 42; hex: 2a; oct: 52; bin: 101010°

>>> # with 0x, 0o, or 0Ob as prefix:

(FAkED)
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>>> bin:

0b101010"

oct:
0052; bin:

hex:
O0x2a;

"int: {
42;

{0:#x}; {0:#0};

'int: hex: oct:

{0:#b}".format (42)

SN TR A

>>> '/, }'" format (1234567890)
'1,234,567,890"'

PR AT E:

>>> points 19

>>> total 22

>>> 'Correct answers: {:.2%}'.format (points/total)
86.36%"'

'Correct answers:

(1R s L & e Ak

>>> import datetime

>>> d datetime.datetime (2010, 7, 4,
>>> '"{:%Y-%m-%d $H:%M:%S}'.format (d)
'2010-07-04 12:15:58"

= 12, 15, 58)

IRES AR IR IR Bil:

>>> for align,
'{0:

text in zip('<">', ['left"',
{fill}{align}le}'.format (text,
'left<<<<<<<<!

' AN center AT

'>>>>>>>>>>>right’

>>>

>>> octets [192,
>>> ' {:02X}{:02X}A
'COAB80001"
>>> int (_,
3232235521
>>>

>>> width 5

>>> for num in range(5,12):

168, 0, 1]
202X} 402X} . format (*octets)

16)

'center’',
fill=align,

'right']):
align=align)

for base in 'dXob':
print ("{0:{width}{base}}"'.format (num, base=base, width=width), end=' ")
print ()
5 5 5 101
6 6 6 110
7 7 7 111
8 8 10 1000
9 9 11 1001
10 A 12 1010
11 B 13 1011
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6.1.4 ERFFFER

P FEAFERRAL T B PEP 292 FTH 3R 0 3 ) (8 1 A R B4 X o A4 R 10— A 2 2 SO [
Prik (18n), PATEMIASET, B & ARG R A Sh BEGEAS SCAS B % A U ) Python A LAl Py 8 7 4%
L TR E R . MR T R AF R A B ASEE 1180 [ EM — R, 52 fluflil8n £,
FNCFAFER ST S WO, B AR R0 -

o 55 NEENFTS; BN S,

* Sidentifier NFM HMFF, BEVLHE—14 K "identifier™ AUMLGTEE., FEERINEOLT,
"identifier" FR#HIMEE ASCH FHIATY (HU4E FRIZ) AR Fe, ARG, AR
R s ASCIL P 3k . 76 S FAFZ G — D IR R PRS2 5 0 AF I & 45 .

e ${identifier} &{F sidentifier, 5T 5 EIREABAIESNZE ST —ER 0 rbR
A ERFN RSN, Bl "${noun}ification™",

TEFAFER I AL B R s K585 K valueError,
string B T LXK Template 38, Template f FHITTA:
class string.Template (femplate)
G IEAHEZ— SR B 75
substitute (mapping={}, /, **kwds)
AT, R BB TR . mapping AT RCF X AR , HA A SR DL CBOA i
BifFe BEEARE T AR B4R SR, A SR BRI 24T 4 R4S ) mapping
l kwds 3+ BAFAEFIZIS, WIDA kwds "By 5 A5 A5G -

safe_substitute (mapping={}, /, **kwds)
R Fsubstitute (), NEZARIMBA L OLFFRAE mapping Fl kwds R F], K2
gl kKeyError SJ#, 1 I I 5 (L FF A B B RoR FE S5 R FAF R . 75—
Hsubstitute () W22 5 R ALMAE H AL 0L T 1 BUAY S FF ] S R [l s T A 2 5l

ZiValueErroro
W RN “a”, BBV TR & A HAL T3, (HE S22k [0 v H ) A AFER M
AEGI K= WH—IrHkREL, safe_substitute () WATRBIRATA B4, HH
B M 2 B DA% AR, BIINEL & 2 R 2 BRAT . A O B AESE 5 BN 2 A1 Python
PRIDFFIY (5 AL A5 4

Template [SEBIESRBE—A A Bl w1

template
RN N AL AF) template ZHIRALE NHIR G . —ORUL, IRANZBHNE, EHAREIEK

BT

PATR S — A n e fik PSR 4 7w 081 -

>>> from string import Template

>>> s = Template ('Swho likes Swhat')

>>> s.substitute (who="'tim', what='kung pao')
'tim likes kung pao'

>>> d = dict (who="tim")

>>> Template ('Give $who $100') .substitute (d)
Traceback (most recent call last):

ValueError: Invalid placeholder in string: line 1, col 11
>>> Template ('Swho likes Swhat') .substitute (d)
Traceback (most recent call last):

KeyError: 'what'
>>> Template ('Swho likes Swhat') .safe_substitute (d)
'tim likes Swhat'

PERY IR ARATLAIRE Template )12k B OERATIETE . 2 HafF, SO0 TN A R i A
IEMFEA AL H Y, AR LB HOX L2 i -
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o delimiter -- iX5& A RN S AF R IR 0 BRI AT R A . BOAEDN S RIS T ik
IR FRS, RS IR AE L BRI W EAF R re . escape () « BT RARASREFEREZ
Z AR B BEAT (BT 280 28 44 25 1) HR AR BN [R] B 40 BRA )

o idpattern -- X J& F R IR AW AL TGS 09 5 OLAF AR IR W) LGk =0 BRIAE N IE Rk =0 (2
a:[_a-z][_a-z0-91%) ., WUREAH T MEM I H braceidpattern “hj None N AR X 0 $FVE H T4
EHE S 0 AT

s T ERIARY flags 5 re . IGNORECASE, 3 [a-z] W PAVCECHELEE ASCIL F4F. [HbFA]
TE3X B T RS a.

1 3.7 JEEL: braceidpattern W] K 7E OS5 ESFISMNEHEST IX 73 B A

* braceidpattern -- W JEVEIIT idpattern (B2 R AHIE S SV AL . BRIAE None I
#0138 3 idpattern (RIFEAETE S PN ERFIANERAE A A A0 o SR H @, OB ARV A 16
FES AR LSS5 10 5 A SOR R AR

3.7 FrR I HE.

o flags - FHAE % 13 F TR 3R 40 P 28 A4 E 00 2 08 00 . 0 0E ) 2Rk AR . BRI R re.
IGNORECASE, IR re.VERBOSE G & #iM NiERR, HILH & X0 idpattern W75 B4 41
IENFEER A E .

3.2 BRI HE.

PER 5 —Fpakait, 4] DA B R P pattern KB TE MR ASRARIAEML, R (E 0
H— B G A4 AR R IE M kAR XS R BT T E 245 AN, PAR IER L i
AFRALIN -

* escaped -- X NLHVCHCESE LT, FEERIABH R $5.
* named -- XL G S 0 G OAFAFR BN 26 SRR i 43 B AT o
* braced - X/ NHVCECH A BTG50 G OIAF 240K BN 408 SR i s B Ar ecE e s 5 .

o invalid - EXAGIPCPEAT A HAD M R AFREN GEFN A IEAT) . FF B 24 e IR A5
Ko

6.1.5 5HBhiF %Y

string.capwords (s, sep=None)
fstr.split () BSEIRD NI, @flstr.capitalize () FRIAE N RFGEA, €
Mstr.join () ¥ KRG EFE AT WRTTIERNE NS sep B W BN None, W%
%g‘;gg?ﬁ%ﬁ%ﬁﬁ%’l‘%ﬁi‘%ﬁ“#ﬂﬁ%ﬂlﬂi%E’J SHTRWREER, BN sep KGAHRIFI
B

6.2 re - IEMRENIRIE

PRCHS: Lib/re.py

ARG 75 Perl 1 5 JE{UR I 2L A VAL HRARE -

BEAFIRHE R FAFHR IR AT A Unicode “FAFER (str) , WATLAZE 8 P37 H (bytes). {HiZ, Unicode
TAHHRS 8 AP ERONREIR A AR, RARE — T B A ILE Unicode “FAFHR, L ZIRIA;
Kot MPATRBARIER, BT A AR R AL AT B T BRI R A AR 2 — B

IRk A AL O\ ) SRFTRFRIRIE B0 SRV BRI 7 AF AR 5 A BT TR IR 3L
X215 Python {4753 FHME AR ) 745 A H B0 A2k 5 Bilan, DLl — D SORHLT
HI{E, AP ATRELAE I \NAN T RIS, PO IEZRA AU \ N\, AR SR AE 1
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Python “FAF 53 I H SUA 7R \\ o T HAB SR, 7E Python #7445 53 5% T {1 HH 66 1 B9 e ARHEL
RAALM ISP, BAERF &7 AiDeprecationarning HRFERRKM N SyntaxError. 1
A7 RIS 15 M Rk s A RN e S AT IR R e

FR DRI Je N T I M Bk AR ] Python SR AT F0RIE; A o RIRIFATH I {E T
RAHTR AT TEFRA . P £ \n" FoRa '\ Al 'n' PIASAROSARR, 1 "\n" R R
WE DA T . HEUHE Python AR FHd F AT & BT XA IR 745 3 iR R

23 1 W A SRR SR S R bR R 3k, AR 2035 B fd X X RO — AR, AR
FeomiF—MNIENXTR, Rk T — LIS

S U

iiﬁ*ﬁﬂ% regex , $@ it T S HRIERE re BIBRARAH) APLEE 1, [d] i fe it 7 hi 2 BRI B 42 1Hi ) Unicode
.

6.2.1 IEMRENXIEZE

—MENFGAK (B RE) $85E 7452 VERCH AT B A 1 eR T DALEAR RS A R4 F R 1R R
ERYIENIZAACRL (B —MENFEA R PLRCR]— AR, X PR EE S SRR ) .

IEN ek nT DABEE ;. WR A F1 B #RIEMEA, B4 AB 2 IEMFEEN. @, WRFHFE p It
Bt A H H 23— 7458 g VLEE B, I3 4 pg W AVLHEE AB. [k A 83 B SR S #iete, A T B A7AE
A B mAEEI . IrPA, B AR DMRZE S W X LG AR i f B iiE Ui . TR
2 E N FRAHIS LI, 2% the Fried] book [Frie09] , B35 HAh i 4 2 1Y 1555

PATR R IE MR AR A T B0 . RN (5 EANER . 2% regex-howto,

TE Mk 5 URT DA 35 8l B FR R AT . ORI Tl A, bean A, rar, BT 10, AR R B
IEMERR. BATHICES H & AR ADFEEEEFAF, FrPA last PEECFAFE " last ', (FERX-—H
flER s, FATREA this special style R AFIRIENFRENX, WHEANWETS, LILERKFERFH
] 'in single quotes' , BHF|EIEK.)

AUCELE, W 1 B O, R TRRATAY . FRR TG AROR B REHE S L, AT AR I 55 i
) TE M Fak A AR

BEREBMIMF (. +, 2, {m, n}, ) NREEBERE . R TIEREEE » BI5F, MHAST I 81
ek 2 L. BNV H—ANNEEERE, TAERES . an, £ (2:a{6}) * ILEL 64 'a’
TR EEAEEREL

FEIR T
- OR) FEBROAEES, DCPCRR T HATIATE AT WPRIEE TIR8ED0TALL , BEXF IR IF A TAF AL
TAE o

A (FEAFFS) ICEC ARk, I BAEMuL 11 INE Bl el 7 e i B M .

$ VCPCEAFER B BCE R AT B R A TAF I BT — NP4, FEMULTILINE FXF W2 DERC A T4F 2 Hi )
VAR, foo PLfRfoo’ filfoobar’, {HIEN|ZEiAF foos H LR foo’ s A ML, I ' fool\nfoo2\n'
HE & foo. s, LA foo2’, (HFEMULTILINE #53 N A PAVLHCLE] fool”; FE ' foo\n' Hi#E $
SHRBIA (FH) VLt —ANEBRTRZ 8, —NMETFARIEARE.

KB B IE VTR 0 MR A, REZHWILR P4 . ab* &PLEL 'a', 'ab', ®#F 'a' " &
HHREEEAN 'b',

S B B ) IE VTR 1 BT S . ab+ SVUE 'a' SR 1 ANUA EEMEEA 'pr, BASIT
fi *a',

Ko} R A A T UG UEHD O 3 1 R EEAE . ab? &ULH 'a' B 'ab'.

*2,42,22 "5t R BIATER R R ARey s EATEFA SR T R T REZ I UL . A MR AN TR
AT A WRIEN <. *> 58K EF] '<a> b <c>', BHFSULEEANFE, MAUE '<a>'.
TEABAF 2 JEaIN 2 B ERER DA 3E 720 & X dfn: % T BT ILED ;. RE VAPt
DL, (HHIEMEL <. 2> BRI PURL ' <a> '

*

<+

J
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{m} XFHZ AR IE MR EVCEE m B DT m B SEOCRR . N, a{e} FFILE 6 4

rat, HEARER S 1.

{m, n} XFEWEIEFT m 2] n RULES, 76 m Fln ZEHURRZ . I, a{3,5) FFILE3F S 4 rar. &
W m EOARE TR 0, 20 n 45 E B ONICHRI. H a{4, yo FFILEE 'aaaab' B5F 1000 1
‘a' B A b, (HRREIEAL 'aaab' . SRR, 15 TCIESE RIS T 1% 2 WE S 2 B

{m,n}? Hi—AMEWFIETTAEE, R B/ DA i, XFF 'aaaaaa’, a{3,5} L
54 'a', Ma{3,5}? HILE 34 'a’.

\ FSCRRRTAF (SUVRURITHES '+, v 2, B ), B 2R —MRRIRIF S RRRT8I 2 G 2T

e

WERAREAT G R R AR (o raw' ) SRFBHEX, ZEA2C Python WA AL AL SUF51;
UL S 5 A Python B 70T 3R, SORMLAI A5 4 BE th BUAE 747 HE o A28t Python W] PATH
HXASFI, ISR R BT PR o XK SRR ARRRT , P AR RS, B fo Al LA %
B, W R AT .

[1 HFER TS B EGP:
o FAFRILAMMMANH, AN [amk] PEAD 'at, 'm', HE 'k,

o WIAFORTAFER, @il - B TEAF R, e [a-z] FFIEEALAT/NE ASCI ¥
£F, [0-5] [0-9] KFILECM 00 | 59 BIPINIELT, (0-9A-Fa—£] KFUCECALAT 7 db il Hfr .
MR - PEAT TR SC (LN [aN\-2) ) BEEEMMETEEAECERRE (W [-a] 8 [a-1), Bt

(/4 A |

HEREEEAF -
o WK FAEEAT, RETCHEIRS L. [ (+*%) 1 REAVTEGX LA SCEFRF ' (', '+,

'*',OI")'O

o FARFERM \w HF \S (WTE ) EEANI AR, B0 PAVCE A F45F HASCIT 5§
FLOCALE B,

o ANESATEE N B TR AT Al BORORBEFTILRC . ARG TR " TR RERS
W FAPRFSPICES, o (5] FFICECHTA TR, BRT 'S, (] FFILEITAE AT, BT
AN ERAESRGE L, MR 3L

o TEHEGWEILH PR "1, AWM, BaMEEZ RN BB, Zat ez
ELEEM. e, (O NI A 11O (4] #nT PACEHES .

* Unicode Technical Standard #18 HL iR E 5 A FE A BAE SR T BBFEAR RSN . 2R 2 2048 15
¥, AR THEEBIX AN, —ANFutureWarning Rratef 2 LAE LY raise, A5
PURJURME DL, SEEH ' [ G, BSOS IO FERTH -, tes, ' ~~" f ' AT
WAL FHERFEATH R AL X

5 3.7 U HC QR — PR AR TEAR R LU, — A Futureliarning & raise .

| AIB, ARl B RMRERIEMZELN, €@ IENFEERX, VL A 80 B AT E W Fk A mT A
VR, BWRADMEAS (WFA) WNEH. S EREAERR, 1 SRR IE R ZE R
HMATICHL . M — RS R TTECR), XA IO, HEEE, —H A TERY), B
PEATUCHD, BRfEEREF A — AN WU DCHD . s iE, ' 1 BRSNS . IR T ' AT,
i\, EEINEESEFAER, ).

(...) (HE), KEESHEEENERS, IFFRRBEAGRIHASRE. ITREERE, AN
A PAGEREL, ] PATEZ G \numbe r # SUFF AT AR VCES, 2 ot AT Egl i i . BPCE 45
verEEE ) LN (E\) AR E T EA R (0, D .

() RIS (—4 "2 EREE O S ). 2 FHE DA E T EER
frafeiifk. My REFEIFAERNAS; (2P<name>. . .) ZME—KIBI5. PATEHRIS
FEIY o

(?ailmsux) ('a','i','L','m",'s', '"u', 'x' PP—DHEA) X PHGIEH— DB FRF; XLk
AP IE N AR E L T hnicre . A CLIEHEC ASCI Z£4%), re. I (ZWEK/INE), re. L (iF 5 #iH),
re. M (ZATHER), re. s (i dot LR AH4F), re. U (Unicode PTRL), and re. x (JUEKAER). (X4L
FRACAEAL S 79 2 HAR) A0 SRARACR X S bRt ) S e IE Mk s, XAt R A ., kT
fEre.compile () Witk flag ZH0. FRiC NZAERBNFAF R RN
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(20 IENEFESHYEHPARAS . PCECAESE S W AT IE M Zks, (H s BT DERCH) T 45 R ARt
AT USSR B 2 2 SRR R s | ]

(?ailmsux—imsx:--) ('a','i','L','m', 's', 'u', 'x' YO E LA, 2GR - fElS
WEREE "1, 'm', 'st, k! PR EAY) XEEERNFR U H b R B KR
Fricre. A (PEHL ASCID), re. I (ZWEK/NE), re. L (BT WK, re. M (Z47), re. s GRVCEAHTA
F4F), re. U (Unicode VL), and re. x (JUEMR) . (FRicfiRfE s n 2 )

'a', 'L' and "u' YENNEBARICRHEHERE, FIABITRRESS & E i, oiEmEE ' . 24fh
TR A BEE N, Bt TS AR PLECE . #E Unicode FEXH, (2a:...) V)
ek HUCHE ASCI,  (2u:...) )4l Unicode PERD (BRIN). 7E byte FEXH (?2L: .. .) YICHIES
W, (2a:...) P LICE ASCIT (ERIN) . XAt LB S A P ICES, 55 7N DU
R SZ

3.6 B RE.
T 37 R #4755 ar, LA tut AT AAE— LA N

(?P<name>--) (A 4lE) EOUENAE, ERICHECH 1 HHIEINBRE L & LY name R 3R .
H G4 W AURATRLUN) Python ARiRAF, IF HAF AN A48 HBEH — M IEM Sk 0E L, HAEE L—K.
—MPSAGHERE MG AS, MBI NHABA S —FE.

A A A AE=R B SCP S AR (2P<quote>['"]) . *2 (?P=quote) (Hylje
Yo, PERCERS ]S B MG SRR 1 A7 H) :

5|4 & "quote” Y ET X 5| HAE
TEENH BN

* (?P=quote) (WI/R)
e \1

ALPRPERCRT 52 m

e m.group ('quote"')
e m.end ('quote"') (%)

i) re.sub () HKY repl ZH0T . \g<quote>

e \g<1>
. \j_

(?P=name) S5 —A A4 G: EICHCHTEARAS Y name [ fir43 414 DRG] Ef [FIRR A 7 ER
(4--) R HUEH N2 PAM

<) PEEE - NE, HEHFAEEAEXB NS, XA lookahead assertion, A, Isaac (2
=Asimov) Ll 'Isaac ' BATEGHE 'Asimov' WHE.

(21 PUED - RGN . XA negative lookahead assertion (FiMLEL) » LENE, Isaac (2!
Asimov) HAJGH & 'Asimov' WEA VLA 'Isaac ' .

(?<=-) PCECAAFRYFIAE, EMEIETE - B NE R 456 &. XWY:dfnpositive lookbehind
assertion (IE[JEHMIE ). (?<=abc)def &AE 'abedet' k3| —AILHL, FNEMSHEE 3
MR A R B E S VLA AW IEE AR E K1, BB abe 8 a | b & iF
B, B2 a* flla{3, 4} AAJPA. ¥ DA positive lookbehind assertions FFIGHFER,, 4l (?2<=abc) def
A RM a FFIRE R, MM d AERAE . R EEEMERE M ] search () BREL, M AEmatch ()
S

(?

>>> import re

>>> m = re.search (' (?<=abc)def', 'abcdef')
>>> m.group (0)

'def'

B TR — M AR 13
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>>> m = re.search(r' (?<=-)\w+', 'spam-egg')
>>> m.group (0)
leggV

TE 3.5 MUE MG B e KA A5 IS

(?<!-) VLERMEINIEZHIAR ... IFER. XY negative lookbehind assertion  (JGHLKTEEEE) . 2K
PUE S IETE , a5 ISR 2 2 KB . H negative lookbehind assertion FF- 45 A2 AT PAA
FAFR I IR R 7 B T VLR .

(? (id/name) yes—-pattern|no-pattern) Il & 45 & §Y id o name 17 7E, B & 2% i VU fd
yves-pattern , 2 VCE no-pattern, no-pattern AL, HWAIDAREZNE ., Han, (<) 2
A\w+@\w+ (2 :\ . \w+) +) (2 (1)>1]$) 22— email 3L PCHE, JFVUAC '<userfhost.com>"' B
'user@host.com' , {HASPLR '<user@host.com' , HHALPLRH 'userfhost .com>",

N AR POt RS2 ASCI RS ASCH 4, TRATE

NIRRT LSS — A 54F. e, \$ PERCTAF 's .

\number PLEIHFRFEWAHEG. BMETE—THEG, AN 1 HHHES. i (.+) \1JCH 'the
the' B3 '55 55', HARLILAL "thethe' GERAGFEMEMZM). EAFIKTH BB T ILAC
HITH 99 NH G . QIR number W55 — 140002 O, BUE number j2 =4 )\SEHIEL, BERASWEEZE
—AA, MR\ E. £ LA FREEAN, AR R TR R AT -

\A& HPLELERF R iR .

\b DCHl %S FAFER, H R AE IR R e &5 B AL B . — DA goE O — a2 s . i, 3@
O\ SO \w FIN\W FAFZ 0], 5308 \w AR TG/ R, BRGLE v \bfoo\b"' L
fic 'foo', 'foo."', ' (foo) "', 'bar foo baz' {HAJLE 'foobar' B# 'foo3’,
BT, Unicode - EHRICSF 275 Unicode By, ILEZAIDLHASCIT RS Asie, 1
RL0CALE GREHL 0TS, NI A A R BN, \b BT, DM
Python 4 A IR

\B VLEIZFAFH, (B RAEFERI T koiE 45 . BEE r'py\B' L 'python', 'py3', 'py2",
fERTEHL "oy "', "py. ", B "py! . \B & \b WHEE, FrbA Unicode #3142 B Unicode
B, BUFEUR RIS, BT AR ASCT T ARk s . WAREEH T LOCALE #rak, WiR]AYI S
P24 TS DI

\d
%t Unicode (str) F£ A PLREL{TAr] Unicode T#EHiI% (3i/&7E Unicode “F4F H 5% [Nd] HLIF4F)

XAFET [0-9] , FRZ HAMR B 58 WPRIKE TASCTT bnif, WiHILRS [0-9] .
T 8 i (bytes) FEA:  VERCALfT-HiEHI%L, i (0-9].
\D VEPEATATIE+ R4 B \d Bk, WPREE TASCTT fRak, AHYMT [70-9] .
\s

%t¥ Unicode (str) FEX:  PCRALAEfA Unicode 25 AT (36 [ \t\n\r\£\v] , MG REHMFRF,
EC AR [R5 5 HEROI N 24 58 B AN BRAT2548 ) o ASRASCT T B, Wi HPEED [ \t\n\r\£f\v]

T 8 fif (bytes) #£3X: VUit ASCH Y4 74T, w2 [ \t\n\r\f\v] .
\S PEREUTATIES AT e \s Bk, WREE TASCIT s, A4 T [~ \t\n\r\f\v] .
\w
%fT- Unicode (str) $£:X:  PCFC Unicode JiliE 74T, A& 1 AT DA BRI ) 46 )G 247, A
FERCERINRIZR . WARE T ASCIT Ak, WEHILEL [a-2zA-20-9_] .
T 8 fif (bytes) X :  VLL ASCIL FAFF BB A M RN R R, w2 (a-zA-20-9_] . 1SR
W T LOCALE BRic, #EVCHC Y HiiE S KIRA B 7 iR R R .
\W VLR EBRR ERF AT X5 \w IEMR. MR TAsCIT bR, X%+ ["a-2zA-20-9_1.
WA T LOCALE AR, DU PUEC 24 wif DIEk H BE AR B8 B AR T R B 7455
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\z2 HICHFEGS .
2 4y Python FARIE L A5 Wl 1F W b XA i 0 # % -

\a \b \f \n
\N \r \t \u
\U \v \x AR

(R \b BN THRR BB A, ERIETREANRRBRK, L (\b] )

"\u', \UT R AN B OF S TE Unicode B RTER B, 7E bytes B EATS SEET . RIIHY
ASCIL L SUPSIRBAER R, SBEUEE RAAL

NS AL SR — A RIEA. MRS G2 0, B8 A = AN, IR AR e\t
B S HAMRRE oL, AR AGIN . XTFAERSCR, Nkl URZ A = ARk

5 3.3 U S BT \u' FNUY B U
T 3.6 BUEEE: iy '\ ' A~ ASCIT 4R 4L A 1 X2 A i«

TE 3.8 R SN T " \N{name} ' ¥ 75|, STEFAFRFHED -, B R T 4 Unicode F4F
(Bilfn " \N{EM DASH} "),

6.2.2 EIRAT
BHE SCT LA L, W, M—DBI5h. AL B0 i 5 1 R W B A0 ik oA (b7 —8
Frlk) o HERAREEMN, MRSERIEMREA G, ZIETEATHAR.
TE 3.6 CE N AR IR R RegexFlag KRS, XML enum. IntFlag T2,
re.compile (pattern, flags=0)
FRIEMFB AR iR — B0 Ak X 2 (IEWXESR), WA T USRS, @i ik R4y
Yimatch (), search () PARFHABDI I HiiA .
A FRIEAX AT W] DB 1 8 AR e AR EE . (HAT DL DA AR AR &, WA (27 OR #
ekt (1 BA4E4F)
5]l

prog = re.compile (pattern)
result = prog.match(string)

ST

result = re.match(pattern, string)

WER T L WM XA IE MR, i re. compile () MGRFAEEXNIENXFR A AL, W]
PALERE SR8

M Wlidre. compile () HIFIGIIRER, FIBERIN RESWZEAT, FrA B ik Wk Xl
FHICTE 25 JE 2 1 1Y) I

re.A

re.ASCII
ik \w, \W, \b, \B, \d, \D, \'s #l \'s HPCH ASCII, ffii//& Unicode, iX H X} Unicode FE:UHRL, £
1% byte #ECZ 0 . M AT RITEIEE P NBRRE (2a)
W, N TRFRGHE, re. URCHKAAIAAE (BB MR X re . UNICODE FliR ATER (2u) ),
{H2iX 267E Python 3 J2TUARY, PFMERINFAFHR EL 42 Unicode T (I H. Unicode VEEEAS 21 byte
HE).

re .DEBUG
SRR debug (58, WA NIEFRIC.
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re.I

re .IGNORECASE
AT MR NE VUL Fiba A [A-2] WA VLE/ NS F4F. Unicode PEFE (Hbin U PEFE 4) [FEA
M, BAFRE T re. ASCTT FRic k25 - ASCIL PLT. 4 HiiE & R AL U X MR, Bk E
T re.LOCALE FRid. iIXMHHY T NEARIC (21) ©

R, HiE T IGNORECASE FRit, % Unicode #£3X [a-z] { [A-2] MZEERT, BRSILHL 52
A~ ASCH FAFHI 4 MAAMAAE ASCH 4% T (U+0130, £ T KRS T AN A L), v (U+0131, $if
TU/NBGEA S, T (U+O17F, 51T /N5 s) and 'K (U+212A, HI/RSCAFS). iR ASCIT dRid,
WIS 7 firA” 22 .

re.L

re .LOCALE
Y B DI E \w, \W, \b, \B FIR/NEHUEILAL . X AR HAEXT byte FEUA L. X MRid
AWEFEME, FOE S RIEHLHRATTEE, B R KR —A" 2B, 1 HHEXT 8 A3 E 3K
Unicode VLALTE Python 3 BLERIAJSH, A DMEFEAFIE T o XM AR (2L) .

Tr 3.6 R : re. LocALE HEEM T byte #ER, i HAfEM re. AsCTT —#H .

7E 3.7 BUE B W T re. LOCALE FRit i 4 idk 1 W% G FAe S 3 OB & IR B . 1B X
IR AR VE T Y I 52 e HL 2R

re.M

re .MULTILINE
WEG, BT TR, 81T (BT R ERNAES ) s
FF s TLRCFAFER R, BTSSR (BATAFRTE AR5 ) . BRAEOL T, 7 PEREfFeR =k,
'S LA . R NERERIC (2m) .

re.S

re.DOTALL
ik RRR AT IR EE A AT, AR TR WA X AL, . BEUCHD R T AT A HAh
ERFRF R NEARIE (2s) .

re.X

re .VERBOSE
EASFMC VARG 5 5T BT B B AU IE W3Rk K. i o BORITR Iy ERE . S BP9 2 20,
BRAE— AR A Y P ECE B RRHLE S, BUEETE *2, (2: or (2P<> SFHZ N —FTH
A # AEFRFERGE SUT, WA EZJFHIA T2 R,

SR T TR DR 3 CA A L DT S — - R

a = re.compile(r"""\d + # the integral part
\. # the decimal point
\d * # some fractional digits""", re.X)

b = re.compile (r"\d+\.\d*")

X NER-ARIE (2%) o

re.search (pattern, string, flags=0)
FAREA T4 B RBICEAER S — D OE, FFRE— MR T fe s 2. ARA TERE, #iik
[l—A~ None ; VERIX AR EN—PNFK L2 AR .

re.match (pattern, string, flags=0)
MR string FHIGHY O B0E ZAFAFICHE] T IE R AR, iR [l — AR D fext 2o AR
AUEAS, kW None ; VEREREBREZILARARM .

HERERMULTILINE 247850, re.match () R VCE PAF R ITIA AL B, 1A VEEC AT TR .
WRARAEE L string AT, il search () KM (WA BFsearch() vs. match() )

re . fullmatch (pattern, string, flags=0)
WEFEAS string VUL S E W FRIEARER, Wik B — R T fext % o BEER [ —A> None 5 ¥F
BRI ERK TR AT .

3.4 BN RE.
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re.split (pattern, string, maxsplit=0, flags=0)
N pattern 53T string . QURAE pattern "PHIREITE S, IR FTA H R SCF M ETESIR . W
R maxsplit A%, 2 IAT maxsplit Yoy B, TR B PR RRR R 25 21 s — oK.

>>> re.split (r'\W+', 'Words, words, words.')
['Words', 'words', 'words', '']

>>> re.split(r' (\W+)', 'Words, words, words.')
['"Words', ', ', 'words', ', ', 'words', '.', '']

>>> re.split (r'\W+', 'Words, words, words.',6 1)
['"Words', 'words, words.']

>>> re.split('[a-f]+', '0a3B9', flags=re.IGNORECASE)
[ro', '3', '9']

RIS FRAT AR, F BRI PR RIT G, IBAGR LU DS PRI . W T4
FethE—+E

>>> re.split(r' (\W+)', '...words, words...")
rty, ..., 'words', ', ', 'words', '...', '']

DORERTE 73 PR 4R 2 Hh BRSSP AR A (07 2
FE S DEECRF 0 TP A A, (HRAEA I AR DLAE R

>>> re.split(r'\b', 'Words, words, words.')
(v, 'words', ', ', 'words', ', ', 'words', '.']

>>> re.split(r'\W*', '...words...")

['l, IV’ VWI’ 'O" 'r', ld‘, lsl, IV’ ||:|

>>> re.split(r' (\W*)', '...words...")

[", l'..V, |', Vl, IWI, ", IO’, |', ’r', ’l, 'd', 'l, ISI, '---'[ IV, IV’ VIJ

A6 3.1 U BT R IC S
TE 3.7 MO B 3N T S AR ER I RE A B

re.findall (pattern, string, flags=0)
X} string 1R [l —ARNEHE I partern WUCELS 3R, string MZE B A #EATHIH,  DCECHEHR 2] 907 3% 0] o
WIRFEX BAEE B 2, kBl E5)%: e Dedms R (WA BB
HEWTE) . S ESESELSRE.

AE 3.7 BOEHC: AR PEREIAE vl DATERT— S PE e S B 1.

re.finditer (pattern, string, flags=0)
pattern 7€ string AR AEELICHE, R BEH—A kR Efieraor SRAFT BEext % o sring N4 B
4, VLRCHEUTHES . S TR A S eSS R

AE 3.7 BCE G AR VL RS IAE Al DAERT— S PE e S B T .

re. sub (pattern, repl, string, count=0, flags=0)
IR [ repl B ARAE string B /e i AR E & L) pattern TTARTS ) FAFR . ANRAEEA K,
DA Tl A28 Wi (8] string. repl W] AR FAFERBREG WA, DL AR o] SURMT 3 U751 #5
PR WYL, \n DB NMIATRE, \r QP DRI, RIERHE. R
ASCIT 455 T AN R BEAEAR R, 2PCAERT KA . HABK NS SUFHI BN \ & 2 0RFF R
Feo mJE5I A E \6 2 MRS 6 HATVTELE| A4 ok B i . fian:

>>> re.sub(r'def\s+([a—zA-Z_][a-zA-Z_0-9]1*)\s*\ (\s*\):"',
r'static PyObject*\npy_\1 (void) \n{"',

. 'def myfunc():")

'static PyObject*\npy_myfunc (void) \n{'

W repl &2 —ANEREL, IE SR AEELZ N pattern FITEDTHH . XA KB AER — A R iext %
SR, R Bl AR AT . B
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>>> def dashrepl (matchobj) :

if matchobj.group(0) == '-': return ' '
. else: return '-'
>>> re.sub('-{1,2}', dashrepl, 'pro———-gram-files')

'pro-—gram files'
>>> re.sub(r'\sAND\s', ' & ', 'Baked Beans And Spam', flags=re.IGNORECASE)
'Baked Beans & Spam'

R AR — PR s — M X 2

WS count JE B IR KK count LR AR GRER . IR ZMGIX S8, B &R 0, T
A IVCECA 2R e . ZSVCEC RTEA IR ELER T DLCE RS, BrbA sub ("x*', '=', ‘'abxd')
BM ' -a-b--d-"' .

TEFAFHR BRI repl ZH0HL, W L FnARRYEE UG5 H H , \g<name> & 4 4 & name, (¥

(?P<name>--) H¥EHE L) \g<number> &l T4 \g<2> i) \2, {HEdke T ik,
W \g<2>0, \20 FLEWARE AL 20, WAL 2 JFHREE— 748 0. [m)E51H \g<0> i
pattern VER—FAHHFTH] H

TE 3.1 BCE R Hhn T b RC S AL

e 3.5 CEHC: AVLRE A G EH o 2 P AT

TE 3.6 JCE L pattern I ARFNFE L (B '\ " Fl—A> ASCIL FAFLLL) B A A i o
T8 3.7 B repl HRYARFNFL SC (1 "\ Fl—A> ASCIL A ) B Ao iR
TE 3.7 MU FE X AP B s DE O A SR 2 I e

re . subn (pattern, repl, string, count=0, flags=0)

Frigsup () MR, HRRE—ATCH (FHE, BRRL.
1 3.1 B B T REARC S 4.
e 3.5 CEHC: AVLRH G 2 AT

'\

re.escape (pattern)

¥ X pattern HPIVRFIR AT o AARARAEHE TR AT HE (& IR 2GR A0 TP AT I SCAFAF R UEA T, &
WA . Hen

>>> print (re.escape('http://www.python.org'))
http://www\.python\.org

>>> legal_chars = string.ascii_lowercase + string.digits + "!#$%&'*+—."_"[~:
>>> print ('[ ]+' % re.escape(legal_chars))
[abcdefghijklmnopgrstuvwxyz0123456789 ! \#\S$2\& "\ *\+\=\.\"_ "\ [\~:1+

>>> OperatOIS - [I+Y, l7¥, l*l, l/l, l**l]
>>> print ('|'.Jjoin (map (re.escape, sorted(operators, reverse=True))))

JIN=INHINFNF A F

AR BEB T sub () Flsubn () BT, A RBHLYZB0 S o Bilan:

>>> 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

5 3.3 BUE ' AP

16 3.7 e RATEIEN A P BRI & SO TR A e Lo Hik, vy, e, e, e,
v, l’ l/l’ l:l, l; v’ '<l, v=v’ l>l’ Qe %H nson ;{%Z{E%%Eigxo

re.purge ()

B IE A AT
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exception re.error (msg, pattern=None, pos=None)
raise —AMHlFh. YL BB REH TR B DA REMNZFE SR EE (e, 28— AT
TR HES ) B A A A g df et Bl PR s P2 A o AR A e AL kR IT D, B SN 1R
B B IRSEGIA LAR B -
msg
A& AR B o
pattern
TR g R iR
pos
PR SR IN) pattern BT EZ G| (A PAE None ).
lineno
XA pos (] PAJ& None) B9fT4%5 .
colno

XTI pos (R PAJE None) B35,
TE 3.5 WUE M H9hm TN JE

6.2.3 ENMFERX R (EMITER)
G I TE e 2% 42 SR DA O S T«

Pattern.search (string[,pos[, endpos] ])
FAHHEA string FIREB— D VCECRIALE, HFaRBl—ASFHRZ A I Bext %o QAR TTEL, ik [F] None
s R EMEKEILELEA R .

AT AN SR pos i T F AT IR RO LA R T B 0, EASEESFN T FAFRY)
Frs v BT IR FAT R B IR IIT S, AT S — 545, BRI RG  HMETT I
HUEA

[ e S endpos FRE T HAF R RIEE N BHREFAF R KIEZR endpos , I PAH A M pos
endpos — 1 WFFFEMEILEL. 12K endpos /T pos, SAASEVLEL =4 ok, W% e 2 —A>
PRI JG R IENIXT 4, rx.search(string, 0, 50) Z#TF rx.search(string[:50], 0).

>>> pattern = re.compile("d")

>>> pattern.search ("dog") # Match at index 0

<re.Match object; span=(0, 1), match='d'>

>>> pattern.search ("dog", 1) # No match; search doesn't include the "d"

Pattern.match (string[, pos[, endpos] ])
WA string W) e 43 B RER AR ENX A IE WAL R AE BNERS, stk [0 —ASHH R A I8 B rt %o AISRA
Ui, WUkl None ; WERESTREILEZEARFM.

AL SHL pos Fl endpos Hsearch () £ A .

>>> pattern = re.compile("o")
>>> pattern.match ("dog") # No match as "o" is not at the start of "dog".
>>> pattern.match ("dog", 1) # Match as "o" is the 2nd character of "dog".

<re.Match object; span=(1, 2), match='o'>

WRARREE LV RCAE string PEALE, i search () KB (535 Fsearch() vs. match()) .

Pattern.fullmatch (string[, pos[, endpos] ] )
UIRAEA string VERCIX AN IEWZEIAS, Wil [l —AMAHRZRg mmexd 2. IR ] None ;5 JEREIRE
KIEPCHLEA .

WL SHL pos Fl endpos Hsearch () £ A .
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>>> 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 BRI HE.

Pattern.split (string, maxsplit=0)
G Tsplit () RKEL M T EERIRE.
Pattern.findall(sWMgL;nmLendmn]])

BB rindall (), WHH T omFEIER, (HHRT AT %S4 pos Fl endpos , FRHIE R,
Wit search (),

Pattern.finditer(sﬂMgL;quendmn]])
Klmgirinditer (), ST HIFERENX, EBA] AT ESEL pos Fl endpos , FRHIERE
Hl, #iffsearch().

Pattern. sub (repl, string, count=0)

ST sub () BEL BT HFEE AR

Pattern.subn (repl, string, count=0)

ST subn () B, ST HIFEEIIR.

Pattern.flags

IE D PCEEARIE o X A2 W] MG 2 compile () IS AT (2-) WNEARIE, lPEARIC LU UNICODE

LSS

Pattern.groups

HHAREN AL A AL R
Pattern.groupindex

Wt (2p<id>) E XMAFTSHAMETFHAEN T, WA, BT an.
Pattern.pattern

G X R IR AP R

£ 3.7 BUEEL: il copy . copy () Mlcopy . deepcopy () BRERISIRE . Hiidt o i 1E WG 2 G
ST .

6.2.4 AT

VEECRXT SR B — MR True. WEREAHVCEEmatch () Msearch () ik None A PAYRAT PAfA]
A L £ AR B2 TS DU AL

match = re.search(pattern, string)
if match:
process (match)

VERECXT G SCRFAT v A 4tk -
Match.expand (template)

Xt template $EAT SURALER SCEH I Hak ], 5t sub () J7ikmh—E. e SCANTR) \n YU A Y
T, BFEIH (L \2) e E A G (\g<1>, \g<name>) B MMV HEHI HNEA

1 3.5 BUE T A DERCHY 2 Ao 25 AT R

Match.group([gnmpL.“])
R A 2R AL AR R — SR SRR TR, MRAE AR 4R
Mool (ASE YA, WA SE A1 EAE 0 CREASTLECE ORI ) . dn2k
—MHNZHUE R 0, AHN AR FEERH A TER AR AR e R —EH] [1.99], 95502t
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BAGRESAFAER. MR AR, SHR TR XL, A Indexirror 47
B raise. WIS ALOATERERIO M5, FFRITIIZK, Wkl — A TR

>>> m = re.match(r" (\w+) (\w+)", "Isaac Newton, physicist")
>>> m.group (0) # The entire match

'Isaac Newton'

>>> m.group (1) # The first parenthesized subgroup.
'Isaac’

>>> m.group (2) # The second parenthesized subgroup.
'Newton'

>>> m.group(l, 2) # Multiple arguments give us a tuple.
('Isaac', 'Newton')

WERIENFAAXE T (?P<name>-) iHH, groupN ZEGRB W RER A A AL T WR—A
?f@%ﬁ%ﬁfﬁ’ﬁﬁj;ﬁmxﬁéﬂﬁ\g ﬂ/\IndeXError Wt raise.

— AR IR 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 AR A R G H 5

>>> m.group (1)
'Malcolm'
>>> m.group (2)
'Reynolds"’

LUE Seghed VUMD R2IE 20 WS Y59 S UM

>>> m = re.match(r" (..)+", "alb2c3") # Matches 3 times.
>>> m.group (1) # Returns only the last match.
lC3'

Match.__getitem__ (g)
EEMTF m.group (g) « X AFEFFERIG]H—-ULHE

>>> m = re.match (r" (\w+) (\w+)", "Isaac Newton, physicist")
>>> m[0] # The entire match

'Isaac Newton'

>>> m[1] # The first parenthesized subgroup.

'Isaac'

>>> m[2] # The second parenthesized subgroup.
'Newton'

3.6 BT fE

Match .groups (default=None)
R —ANTCH, WE AR A, ERETRIM | BMEE 2 NAHE . default S TAS
SULECAE L, BRIAH None.

Fan

>>> m = re.match (r" (\d+)\. (\d+)", "24.1632")
>>> m.groups ()
('24', '1632")

WERIEATVE IR T, IR MARSS SR Y . XA GEIASR]E 4 None
, BRAIRRE T default 254
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>>> 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'.
(*24', '0")

Match.groupdict (default=None)
WA, AE TR 48 Tl key iiR44 . default ZHN T AS SN A BRIA
A None, {4

>>> 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] )
iR 0] group VERCEN ) ER I UG FISE AR S group BRINH O (FERUZBEATTRCH THR) o A2 group
FEAE, (HARFEDCEE, #RE -1 o X TF—AUCES m, fM—PMRS 54 g, He N T
m.group (g)) F=AE R VLHD 2

’m.string[m.start(g):m.end(g)]

R m.start (group) F2% T m.end (group) , W group VLfit—AN2S FERFER GG LN, 7€
m = re.search('b(c?)', 'cba') ZJ5, m.start (0) H 1,m.end(0) N 2, m.start (1)
Flm.end (1) HiE 2, m.start (2) raise —{>IndexError fil4h.

XA T2 M email Hihk FFL G remove_this

>>> email = "tony@tiremove_thisger.net"
>>> m = re.search("remove_this", email)
>>> email[:m.start ()] + email[m.end() :]

'tony@tiger.net'

Match.span ( [group] )
STF—/NUEEE m o, Rl —PTJC4 (m.start (group), m.end(group)) . WEUIE group %
FAESATEE, JER (-1, -1) . group BRIAH 0, sitE%EAMITRL.

Match.pos
pos H, SfEih#search () Bimatch () WIHYE a EN T 2 o XA IENG | I G #4818
R IR RGME .

Match.endpos
endpos [P){H, xfE#4search () Bmatch () W a N o XA IE 5 845 FAE A7
BRI RS .

Match.lastindex
WA B — N VCEL R R S MH , 5k None WA VCECF=AE G . HLal, X745 rab?,
#iE (a)b, ((a) (b)), Fl ((ab)) Rf53F] lastindex == 1, |fii (a) (b) &f%%| lastindex

o

Match.lastgroup

e —MNIEE R 4 4147, B None MIRBAT AL BLAYIE .

Match.re

AR ] P A AN BN E N 2 2, AR IR R mat ch () Bisearch () JIIE AR

Match.string
f&ihF|match () B search () WFIFH.

£ 3.7 REH: B30T copy . copy () Mlcopy . deepcopy () BYSCHF. PEHLX QAR R TR .
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6.2.5 EMREXBIF
EEMF
FEXNI-HL, FRATIEEH AR 4i B R 5Ok S8 f-Hb i 7 DEFRC XS 42

def displaymatch (match) :
if match is None:
return None
return '<Match: , groups=¢r>"' % (match.group(), match.groups())

BARES — AR T, — PR TN AT, BTN K, 2”52 A, kK,
”q” Q, ”j” J, ”t” ﬁ‘j ]O, ”299 %U’sgw %%ZT_\‘ 2 %U 90

HEGEN TR ROAR, FATTLASE DA T 9%

>>> valid = re.compile(r""[a2-9tjgk] S

>>> displaymatch (valid.match ("akt5q")) # Valid.
"<Match: 'akt5qg', groups=()>"

>>> displaymatch (valid.match ("aktbe")) # Invalid.
>>> displaymatch(valid.match ("akt")) # Invalid.
>>> displaymatch (valid.match ("727ak")) # Valid.
"<Match: '727ak', groups=()>"

Ja—FH, "727ak" , WET XY, SEEPEKFERBER . SRR T, Mz
EVEEILEE IR

>>> pailr = re.compile(r".*(.).*\1")

>>> displaymatch (pair.match ("717ak")) # Pair of 7s.
"<Match: '717', groups=('7',)>"

>>> displaymatch (pair.match ("718ak")) # No pairs.

>>> displaymatch (pair.match ("354aa")) # Pair of aces.
"<Match: '354aa', groups=('a',)>"

TR T i AT AR, T AT AR IR T 2R PERCR G2 g roup () J5iA:

>>> pair = re.compile (r".*(.).*\1")
>>> pair.match("717ak") .group (1)
l7|

# Error because re.match() returns None, which doesn't have a group() method:
>>> pair.match("718ak") .group (1)
Traceback (most recent call last):
File "<pyshell#23>", line 1, in <module>
re.match (r".*(.).*\1", "718ak") .group (1)
AttributeError: 'NoneType' object has no attribute 'group'

>>> pair.match("354aa") .group(l)
'al

=] scanf()

Python H il %A — 42K ¢ %L scant () AR . IENRBF:ER L scanf () X FFFHEHERK
— HATRE 2 . P FEASIRAL T scant () A aURFRE N F65 B0 W i B«
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scanf () &RFF | ENFRER

%C
%$5¢c A

(\d+ (\.\d*) 2|\ .\d+) ([eE] [-+]?2\d+) 2
(0[xX] [\dA-Fa-f]+|0[0-7]*|\d+)
[

X [-+12(0[xX])?2[\dA-Fa-f]+

o\
X
o

MR AP SR BT AT

’/usr/sbin/sendmail - 0 errors, 4 warnings

YR PAEH scanf () #a1k

%$s — %d errors, %d warnings

U IE kR

’(\S+) - (\d+) errors, (\d+) warnings

search() vs. match()

Python $24t TR AR HAE: EHTre.match () MEFRFRIFK, BiFre.search () KEFLFHRN
EEAE (BN Perl FEIFTH) .

Bl
>>> re.match("c", "abcdef™) # No match
>>> re.search("c", "abcdef") # Match

<re.Match object; span=(2, 3), match='c'>

fEsearch () W, FLAHL "~ AR ITAR A BRI P BCE] 740 AR 14

>>> re.match("c", "abcdef™) # No match
>>> re.search(""c", "abcdef") # No match
>>> re.search(""a", "abcdef") # Match

<re.Match object; span=(0, 1), match='a'>

HREMULTILINE 2478 P i $imat ch () RICEFAFR LG, (B search () FIDA "~ FFURIIE
Nk X S VCEEA TR T 4R

>>> re.match('X', 'A\nB\nX', re.MULTILINE) # No match
>>> re.search('"X', 'A\nB\nX', re.MULTILINE) # Match
<re.Match object; span=(4, 5), match='X"'>

116 Chapter 6. JXALEAR S



The Python Library Reference, k% 3.9.1rc1

HE— T RIEE

split () FPRFep SRR BRI X AT X TR SO B 21 B i HL78 2 A8 B i) et
giy, EARA MR, AR E TR .

B, XEUERA . BEFORA AR, KRB ZEG SRR I

>>> text = """Ross McFluff: 834.345.1254 155 Elm Street

Ronald Heathmore: 892.345.3428 436 Finley Avenue
Frank Burger: 925.541.7625 662 South Dogwood Way

Heather Albrecht: 548.326.4584 919 Park Place"""

ZHMAWEZ AT RIT . RN TR AR, B2 Ma & H:

>>> entries = re.split ("\n+", text)

>>> entries

['Ross McFluff: 834.345.1254 155 Elm Street',
'Ronald Heathmore: 892.345.3428 436 Finley Avenue',
'Frank Burger: 925.541.7625 662 South Dogwood Way',
'Heather Albrecht: 548.326.4584 919 Park Place']

L, RN FREDE -l AT IR, RIS HEAHIE A SR AT split () BT
maxsplit B2, FONHhE 6 E&A PIRAEN 2 BB A% 4T

>>> [re.split(":? ", entry, 3) for entry in entries]
[['"Ross', 'McFluff', '834.345.1254', '155 Elm Street'],
['Ronald', 'Heathmore', '892.345.3428', '436 Finley Avenue'],
['"Frank', 'Burger', '925.541.7625', '662 South Dogwood Way'],
['Heather', 'Albrecht', '548.326.4584'", '919 Park Place']]

22 BEAKICRE S E 5, HILEAHBAESI R R . QR maxsplit IWEHN 4, FATEAT A
kPRI 5 )

>>> [re.split(":? ", entry, 4) for entry in entries]

[['"Ross', 'McFluff', '834.345.1254', '155', 'Elm Street'],
['"Ronald', 'Heathmore', '892.345.3428', '436', 'Finley Avenue'],
['"Frank', 'Burger', '925.541.7625', '662', 'South Dogwood Way'],
['Heather', 'Albrecht', '548.326.4584', '919', 'Park Place']]

NFEE

sub () BHFRERR I IR — S0 XA IR TR sub () REEPISCY, sFFEL LA
NFRFRILLE, BT E MR R T

>>> def repl(m):

inner_word = list (m.group(2))

random.shuffle (inner_word)

return m.group(l) + "".join(inner_word) + m.group (3)
>>> text = "Professor Abdolmalek, please report your absences promptly.
>>> re.sub(r" (\w) (\w+) (\w)", repl, text)

'Poefsrosr Aealmlobdk, pslaee reorpt your abnseces plmrptoy.'
>>> re.sub (r" (\w) (\w+) (\w)", repl, text)
'Pofsroser Aodlambelk, plasee reoprt yuor asnebces potlmrpy.'
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E#RFAENA

findall () VCECRESS BT A I, AMUEHsearch () HRYE—ITHE. Hean, R MMEE R EE
B FR A A, AT RES A N ¥ findall ()

>>> text = "He was carefully disguised but captured quickly by police."
>>> re.findall (r"\w+ly", text)
['carefully', 'quickly']

ERMANEEARELE

WERFFHEICRAE AR ELEE, finditer () WIDLGEFIER, B4R T I dext 2 MR EIE, AR T
o kS BT BT, R AMEE A BRI A R BRI AL, W LMEI T A M finditer ()

>>> text = "He was carefully disguised but captured quickly by police."
>>> for m in re.finditer (r"\w+ly", text):

. print ('202d-202d: %s' % (m.start (), m.end(), m.group(0)))
07-16: carefully

40-47: quickly

[RYEFFFER4RIC

JEIRTFATARICYE (r"text ") SRAIFIEMIZFRIAAIER . BN, RASEN R RRAL (" \ ) L ATHT 2 — 1
FCRFLRAE o Hean, NPT AR A ?Jt%%é*ﬁlﬂﬁ

>>> re.match (r"\wW(.)\1\w", "™ £f£f ™)

<re.Match object; span=(0, 4), match=' ff '>
>>> re.match ("\\W (.)\\I\\w", " ££ ™)
<re.Match object; span=(0, 4), match=' ff '>

HFUIRL AT, UM IGEL. AIFARIRE, R e\ S,
BUR M\, kR R

>>> re.match (r"\\", r"\\")
<re.Match object; span=(0, 1), match='\\'>
>>> re.match ("\\\\", r"\\")
<re.Match object; span=(0, 1), match="\\"'>

B—MMaAEa i

— A VA SR EGRE T AT AR, R R R E IR SRR S —

XCEB%EEEED"J%% BHAFEER . X FAZBILFFX LA G FH R — AT, H HARPRITHC R 5K
E2)

from typing import NamedTuple
import re

class Token (NamedTuple) :
type: str
value: str
line: int
column: int

def tokenize (code) :
keywords = {'IF', 'THEN', 'ENDIF', 'FOR', 'NEXT', 'GOSUB', 'RETURN'}
token_specification = [

(Faksn)
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(& b))
('"NUMBER', r'\d+(\.\d*)?"), # Integer or decimal number
("ASSIGN', r':="), # Assignment operator
('END', r';", # Statement terminator
('1D', r'[A-Za-z]+"), # Identifiers
('op', r'[+\-*/1"), # Arithmetic operators
("NEWLINE', <r'\n'"), # Line endings
('SKIP', r'[ \tl+"), # Skip over spaces and tabs
("MISMATCH', r'."), # Any other character
]
tok_regex = '|'.join(' (?P<%s5>%s)' % pair for pair in token_specification)
line_num = 1
line_start = 0

for mo in re.finditer (tok_regex, code):
kind = mo.lastgroup
value = mo.group ()

column = mo.start () - line_start
if kind == 'NUMBER':
value = float (value) if '.' in value else int (value)
elif kind == 'ID' and value in keywords:
kind = value
elif kind == 'NEWLINE':

line_start = mo.end()
line_num += 1

continue
elif kind == 'SKIP':
continue
elif kind == 'MISMATCH':
raise RuntimeError (f'{value!/r} unexpected on line {line_num}")

yield Token (kind, value, line_num, column)

statements = "'’
IF quantity THEN
total := total + price * quantity;
tax := price * 0.05;
ENDIF;

for token in tokenize (statements):
print (token)

IR AR AR B

Token (type="IF"', value='"'IF', line=2, column=4)

Token (type="'ID', value='quantity', line=2, column=7)
Token (type="'THEN', value='THEN', line=2, column=16)
Token (type="ID', value='total', line=3, column=8)

(

(

(

(
Token (type="ASSIGN', wvalue=':=', line=3, column=14)
Token (type="'ID', value='total', line=3, column=17)
Token (type='0OP', value='+', line=3, column=23)
Token (type="'ID', value='price', line=3, column=25)
Token (type='0OP', value='*', line=3, column=31)
Token (type="ID', value='quantity', line=3, column=33)
Token (type="END', value=';', line=3, column=41)
Token (type="'ID', value='tax', line=4, column=8)
Token (type="ASSIGN', wvalue=':=', line=4, column=12)
Token (type="ID', value='price', line=4, column=15)
Token (type='0OP', value='*', line=4, column=21)
Token (type="NUMBER', wvalue=0.05, line=4, column=23)
Token (type="END', value=';', line=4, column=27)
Token (type="ENDIF', value='ENDIF', line=5, column=4)
Token (type="END', value=';', line=5, column=9)
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6.3 difflib - EHERMHHEITH

PR Lib/difflib.py

BB B T OB P B SRR . BN, T T HCBOSC T, FHF ]2 2 s U AN ] SO 22 5
HE, B HTML HLERSCA R GE— 11 diff Bl A o U H SRASCHE, il S £1 1ecmp B

class difflib.SequenceMatcher
Rog—RIEWAE, AT BRI P I, REFPICR Nhashable 35 . HEA LS
Ty Ratcliff 1 Obershelp T 1980 4F AR A I LA “RgaUERDLRC” #9455 5K 4 FR 44 RO SA
I B AL HREER R B E “Blk” STRMERELITE T8 Bl ‘bR JoR
et HAER A B OE, Bl A s aF. (AR TR 20 Ratcliff F1 Obershelp 55
VAP ) SRS TRVRE A SRR Y ) T PC R S 26 179 B XN BB AR dw /N
IS, HESCRE A ANTER “IERR” AIPCHE.

FEIRF: FE A Ratcliff-Obershelp 5334 75 fi U8 1% &0 K 2y 3777 Wk (8] 1 AE — fe 0 00 1 2 ~F J7 I 1]
SequenceMatcher LEHING OL T N ~FJ5 i 8] i 76 — A 00 K i 47 0 52 2 )5 81 b oAy 22 D Tl
JCERX — N RIS 5 e AT DL WA et a] o

AN K N5 sequenceMat cher SCRHIAE KA TR R H A RHRHE 7 5B . X
P R T B G RA HE P4 ot BB AR — T (FE2E— T2 J5 ) (B IR AGE
WP EER 1% F BP9 EE 20 200 W0, ZIARich <3017 H A 7 91 DL i
W XFhE &G E R DGR R R B sequenceMat cher B autojunk BEI% N False k%
M,

3.2 N fg: autojunk 2.

class difflib.Differ
XA AE T2 L b SCARAT AL P 51, 5 2wl N ) 52 1) 22 S k3 5 5 . Diiffer 45 —{ff
il SequenceMatcher F5EMATIFHNN LR DA KA, (B2EVEEE) 77 NEFAF 751 1 ik

Differ SRR —ATHI AT RHUHTT K :

WFEHKE | BEX
- Ao L Bl

'+ TAFY 2 sy
t ATAEP 51 A ]
B TAFET R A TS

PR2” 3T 3 AT 2R I 5 | 24T AN AAEAE THE— S AT 22 5. A0SR 7 516085 i 245 X
TR e NIEI A K
class difflib.HtmlDiff

XA T A1 HTML A% (S &R 52 8 HTML SCHF) AT HEMLEAT /n SCR LR, AT
A SATAMNY S EBCR 2 s o RS AT ABE T 58 4 sl bR SO A

AR

__init__ (tabsize=8, wrapcolumn=None, linejunk=None, charjunk=IS_CHARACTER_JUNK)
WIlhtbHem1D: £ (RS

tabsize &— AL XAET-SE, FEEHIROMMEE, BRIAEN 8.
wrapcolumn J&— AW X FSE, BT CR BT WA TR E, BRIAMEN None
FRAH AT
linejunk F charjunk ¥J 521k KT ZH, & Andiff () WiHtm1D: ££ R4 NH-HERE R
B HTML 25%). E&ndiff () S T RS EERIME XU .

RHR AT 7
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make_file (fromlines, tolines, fromdesc=", todesc=", context=False, numlines=5, *, charset="utf-8’)
FLEE fromlines Fl tolines (SEAF RN FR) IR Bl — A F4FH, Fon— 528 HTML S0, Hri
FEATZE NG, AT ST AN E SR B
fromdesc Fl todesc 3532 ] 3% AT SHL, 158 R H PR SCAFMTIAREFAF R (BRA A= B

=2

FIFE) .

context | numlines 332 " % KEEFSH . 24 HEE/R T SCEFIHRR context B84 True, &
NERINE False NE/RTEE A, numlines BRINN 5. 24 context >Ny True W} numlines Y45 ]
il Ge B R 28 S ) B R SCATE . 24 context Sh False W numlines X545 676 i H "next” i
FERER 28 R 22 7 Z BT PT R AT (B B2 330 next” BEEHRE N — o R
ZE SR HCAE N Y2 T, AT HT S R 30 .

A fromdesc il todesc £ S A X 1) HTML SAREE, 4 BEMCR AT R IR0 A 1%
HESHLIEFTR X

TE 3.5 BOE S 4T charset X425 S 4. HTML SURREGAFAFEM ' 1S0-8859-1" Wik
Sh'utf-8',

make_table (fromlines, tolines, fromdesc=", todesc=", context=False, numlines=5)
FLBE fromlines A1l tolines (AT H51I2%) IR A24F Y, Fom— M & A2 519 58 HTML
F&, ATRI ST E MRS R

WIS S make_file () JrikpIMANR .
Tools/scripts/diff.py XN TR, HAPEE—MRGHEH ARG,

difflib.context_diff (a, b, fromfile=" tofile=", fromfiledate="", tofiledate=", n=3, lineterm="\n")
P a F1 b (FAFHRFIZR) s k] R S0 A RS S A5 B (— D AR B AT R generator) .
JriE B CE R BN A B T RIS B ST R ETER . WM RN A Z R/ R
WFE. BT ST n i, BRACH =AT.
BUER N, ZRERAT (DL **x or ——— FRIR) Bl REBATA ORI . XA I ab 2
Mio.IOBase.readlines () BN AKBR]EH T io. I0Base.writelines () WZERE
K, PR AR R A AR A TAT o
RETLEA A MR REAF lineterm S5 ™ | SCRER 25— RAFIATA
BN R A DR SO FME B TR AR Sk o X BEAE R 4 B A mT DA
7 fromfile, tofile, fromfiledate Fl tofiledate 48 i « A& TH)H 7 DA 1SO 8601 #%=FRn . WA+
SE, XA A

>>> sl
>>> 52

['bacon\n', 'eggs\n', 'ham\n', 'guido\n']

['python\n', 'eggy\n', 'hamster\n', 'guido\n']

>>> sys.stdout.writelines (context_diff(sl, s2, fromfile='before.py', tofile=
—'after.py'))

*** before.py

-—— after.py

Kk ok ok ok k ok ok ok ok ok ok ok ok ok

* %k 1,4 * x kK
! bacon
! eggs
! ham
guido
—_—— 1,4 —_————
! python
! eggy
! hamster

guido

TSR difflib o A AT FRBCETEAIR RG] .
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difflib.get_close_matches (word, possibilities, n=3, cutoff=0.6)

W ATl PERCH Y AR . word Sy— 48 H RIS TS GRS I FAFER) |
possibilities Jj— At I T ILAL word YFFSIRISII S GlH N FARHSIER) .

S EL 0 GRINH 3) $7E B Z IR M Z DAL UPLES; n 0T o.

FIESHL cutoff (BRINA 0. 6) 22—~ [0, 1] JEH NHYIFE RiEL. 5 word AR RISEZIE R ik
UNIRERE ol

PEEPCRC T (AHL n A>) BRSO ASI B R ], A LR HER , SRR (Bh i HEAE R
T -

>>> get_close_matches ('appel', ['ape', 'apple', 'peach', 'puppy'])
["apple', 'ape']

>>> import keyword

>>> get_close_matches ('wheel', keyword.kwlist)

['while']

>>> get_close_matches ('pineapple', keyword.kwlist)

[]
>>> get_close_matches ('accept', keyword.kwlist)
["except']

difflib.ndiff (a, b, linejunk=None, charjunk=IS_CHARACTER JUNK)

FLig a Ml b (FAFER 515 iR D1 £ fer LA MRS S (— A= LB B AT generator).

AJ 3k KA TE S linejunk 1 charjunk Y5733 % REL (84 None):

linejunk: W EREUIEZ AN TR S B0, QR HON B 4 50 R ol EE, 75 R R E . ZRIAK
None. IWANEAH —AMEHZHRIKEEL 1S _LINE_JUNK (), ‘B4t iefises ol WEAFmeT, BIkZ
IR T 2L NI/ (") - [HREFER SequenceMat cher REBIESAHTMbLEFTHY B S
SR JE AT SR, 330 4 O A I eR B R

charjunk: WCRREIEZ—NFAF (KBER 1 IFEFFER), WHRHCA R4 LR B EAE, 5 WHR EHE
. BN NBERZR I RIS CHARACTER JUNK (), ‘Bl as AT7AF (SAEATEiH =M |
W EHATFF ] AR T2,

Tools/scripts/ndiff.py X RN 6 47 B o

>>> diff = ndiff ('one\ntwo\nthree\n'.splitlines (keepends=True),
A 'ore\ntree\nemu\n'.splitlines (keepends=True))

>>> print (''.join(diff), end="")

- one

s A

+ ore

s A

- two

— three

? —
+ tree
+ emu

difflib.restore (sequence, which)

AR [ A e A R AR —

4 —AHDiffer. compare () Hndiff () PRAER) FB5), FEBUHR A SO 1 5L 2 (which T£5) 1Y
17, BBATHIZ .

vl

>>> diff = ndiff ('one\ntwo\nthree\n'.splitlines (keepends=True),
. 'ore\ntree\nemu\n'.splitlines (keepends=True))
>>> diff = list(diff) # materialize the generated delta into a 1list

>>> print (''.join(restore(diff, 1)), end="")
one
two

Q)
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(& b))
three
>>> print (''.join(restore(diff, 2)), end="")
ore
tree
emu

difflib.unified_diff (a, b, fromfile=", tofile=", fromfiledate="", tofiledate=", n=3, lineterm="\n")
8 a F1 b (FAFHRAR); RIS — 22 g s UG 15 B (— D A AT generator) .
FRAGE— 22 5 — B KRR A SESAT R LA R S TR BB B o on R AR
(AR ZJG3CARSY) o BN ST n e, BRI =AT.
BT, ZHEHAT (A ———, +++ B e FIR) Bl R BHATFR BN . X iFAL 2
Mio.IOBase.readlines () B2 AFEREEN T io. I0Base.writelines () WER(E
K PR A AT A AR AT

XHFEARBIATAF A, A lineterm SR ", XFER H NARFSE— AT HATAT -

RSO RS A — A TS AR OBk o SE08 35 B RO 5K 4 T DA
FFifs fromile, tofile fromfiledate F tofiledate 455 . {65 LIS # D) 1SO 8601 Mok WK
BRI

>>> sl
>>> 52

['bacon\n', 'eggs\n', 'ham\n', 'guido\n']
['python\n', 'eggy\n', 'hamster\n', 'guido\n']
>>> sys.stdout.writelines (unified_diff(sl, s2, fromfile='before.py', tofile=
—'after.py'))

-—— before.py

+++ after.py

@@ -1,4 +1,4 @@

—-bacon

-eggs

—ham

+python

+teggy
+hamster

guido

S Rdifflib o 44T 0 FRBOETEAIRY R 7] .

difflib.diff_bytes (dfunc, a, b, fromfile=b", tofile=b", fromfiledate=b", tofiledate=b", n=3,
lineterm=b’\n’")

i dfunc W a Bl b (FATHRMRE1R); 72LE DA dfunc TR kg X FoR 2 547508 (W25
). dfunc YRS, B Nunified diff () B{context_diff (),

SRR LU G 5 AR N SO — B BTG . B n 2 AN T AR S A BB A 20 SR T JR N 0 AE A R
VE 7 8 To R e i A (B n 280 #4847, FFJR ] dfunc (a, b, fromfile,
tofile, fromfiledate, tofiledate, n, lineterm) . dfunc FJHyH 20 R EE B =
Fr, RFEARPTR R R EITREA S o 1 b MR R — G0 .

3.5 B

difflib.IS_LINE_JUNK(Mw)
KT 0] 2B ATIR [E] True. Q0SR line SZSA7e AL S A 4 W line 1752 7T 201, A5 Wt
AROT 201 o MR B VR IR A ndi ££ () 1 linejunk T2 1 BRI -
difflib.IS_CHARACTER_JUNK(dU
XF ] 2R FAF R ] True, AT ch WIS R ZSAS ST ol i 2457 ch gie v Zm60Y, 5 sk A n]
ZWER) . SRR B Endi££ () H charjunk TEZ 1) BRIAE .
0

FBEAPLAL: % AH% Ji7k John W. Ratcliff Fil D. E. Metzener % F— RIS RUERITHE . 13T 1988 4E 7 A
J% 2T Dr. Dobb’s Journal,

6.3. difflib - HERNHBT R 123


http://www.drdobbs.com/database/pattern-matching-the-gestalt-approach/184407970
http://www.drdobbs.com/

The Python Library Reference, k% 3.9.1rc1

6.3.1 SequenceMatcher X5

SequenceMatcher RAG X ELE:

class difflib.SequenceMatcher (isjunk=None, a=", b=", autojunk=True)

A ESAEY isjunk AN None GERIAE) Bh% 32— N FAIICERI 24 LAY HON Y 28600 “Bid)k” oo
FIIR P EEI RS R L. 2 A None 1120 isjunk RIEIATA T2 A lambda x: False; Wit
SEVA WAL BN, LA

lambda x: x in " \t"

WERARAFSF P T AR T AT LU, I B B8 DX A AR ol A ) 457

A[EESEL a F b HBEWEWFA) WEBRICAZEE/S . AT TCRER LA R hashable.,

Al ZEL autojunk W] T B A B ki )g & TR

3.2 B IfE: autojunk &2 .

SequenceMatcher X} 423557 = AR @ VE: bjunk 52 b 241 isjunk Jy True [HICESES; bpopular 2%
AR (WEIRE RS ) W MR SRR TR LS b2j 2R b 4Rl e K Wi 5
— BT E S R FI . TR = AR B R b it set_segs () Biset_seq2 () HE
P

3.2 B IfE: bjunk F1 bpopular J&1E .

SequenceMatcher WHRAF VN HE:

set_seqgs (a, b)

BCEE P TA o

SequenceMat cher TWWHIFFAFAH XH _NIFHINHEAEE, XFENRIREZR—A 750 5 24
FANEATIOES, R set_seq2 () — UMM B H 70 0T 35 s HoAth e 2 45—
WKset_seqgl (),

set_seql (a)
WEZ RIS NI BRI TR MBS,

set_seq2 (b)
WEB LR AT BRI DTS,
find_longest_match (alo=0, ahi=None, blo=0, bhi=None)
it alalo:ahi] Ml b[blo:bhi] HPRYHA LA,

W isjunk A ME B A None, find_longest_match () FFiRE (1, 3, k) fiffali:i+k]
EZTblj:+k], Hfralo <= 1 <= i+k <= ahiJfHblo <= j <= j+k <= bhi. |
TR RR LR (1, 3, k'), WRL == i, <= J' WHWE, WFHnsH
>= k', 1 <= i', WAL, X ITA S ICECE, REFE a B e B —AS, mxF T
TE a P S E B T B DEECEe, WERBIFE b 4 e B —A~.

>>> s = SequenceMatcher (None, " abcd", "abcd abcd™)
>>> s.find_longest_match(0, 5, 0, 9)
Match (a=0, b=4, size=5)

WRARME T igjunk, K545 LA ML E S — IR PERCHR,  (EARST RIS Feifrs py il B3RO0
RIYIRA . SRJERE (L) PURCP RSO RS AT REMLY i b . R R IR &
PERCHAROCE , BRARFRR SR O IR -5 T SR ERCA 4 .

XS5 Z i ENE T, HRG ST B . k71 Y abed! HESHE NTFIIAKRE
B ' abced' AHVCHD. 1 S ATPAVCHL "abed ', - H2VLELSE —NFHEAcding 'abed ! :

>>> 35 = SequenceMatcher (lambda x: x==" ", " abcd", "abcd abcd")
>>> s.find_longest_match(0, 5, 0, 9)
Match (a=1, b=0, size=4)
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AP CECH, s ERFR M (alo, blo, 0).
W R [Bl— S named tuple Match (a, b, size).
TE 3.9 JREM: A BRASEL.

get_matching_blocks ()
iR [ul i R AR & VLS TR 8 = ook, B =t By (1, 3, n), HESCH
ali:i+n] == b[j:j+n]. Wb*méﬂ#z%ﬂ;%ﬁ i‘ﬂlsﬁuo
FF~/\ méﬂﬂﬂ‘.ﬁu, /ﬁ\ﬁﬁ 1en , len(b), 0)- ﬂﬁ~n == OEI’J AL,

/[\ETE‘;'E, oy i+n < i‘ B j+n < j'; ?ﬁ%/ﬂiﬁﬁﬁ, *H@BE@Efﬁiﬂ%\%ﬁﬁﬂﬁﬁ@ﬁﬁﬁﬁ%ﬁ%o

>>> s = SequenceMatcher (None, "abxcd", "abcd")
>>> s.get_matching_blocks ()
[Match (a=0, b=0, size=2), Match(a=3, b=2, size=2), Match(a=5, b=4, size=0)]

get_opcodes ()
R EHGA TR a 28R b 1) 5 JEA R, BAITTHEA R (tag, 11, i2, 31, 32). 7F
B—Auodlh i1 == 31 == 0, MAEHRMTCA P il FTR—Mocdlny 2, H Hj1 e T
RI—NICdHm 2.

tag (EN FAFH , HA SO

] BX
'replace' | al[il:i2] Wl b[j1:32] Bk,
"delete' alil:i2] WgiiR. WHHEEAEIEN T 31 == j2.
'insert' | b[j1:32] WiEARalil:i1]. WEEEAEMNNGN T i1 == i2.
'equal' alil:i2] == b[j1:32]1 (DT EHIHIED.

Biltn:

>>> a = "gabxcd"

>>> b = "abycdf"

>>> s = SequenceMatcher (None, a, D)

>>> for tag, i1, i2, j1, j2 in s.get_opcodes|() :

print (' al : 1 ——> Db : ] ——> '.format (
C.. tag, i1, i2, j1, j2, alil:i2], b[jl:321))
delete al0:1] ——> b[0:0] g > !
equal af[l:3] ——> b[0:2] 'ab' ——> 'ab'
replace al[3:4] ——> b[2:3] 'x' > 'y!
equal ald4:6] ——> b[3:5] 'ed' ——> 'cd!
insert a[6:6] ——> b[5:6] A

get_grouped_opcodes (n=3)
R El—AHH &2 n f7 B S0 A 2 i generator .

Mget_opcodes () FriRIEIAIITAG, BEI7IA S AR B/ INI SE AR - 1H B BOA S B0 18] B
Pk

XL A S get_opcodes () AHFAAE R [H]
ratio ()
IRl —ABUETEE [0, 1] B77 BV E R P S AR DA B
Hrir T 28 TR S g, MZICErEcE, B 2.0%M/ T, iSRS F55E
SRR, 1.0, RWE LA ARFN 0.0,

¥ get_matching blocks () B get_opcodes () MAB W HiEZEEER K, 17
BT AR RERF B quick_ratio () ireal quick ratio () FRFIRE—1 LF.

TR W ratio () WSS RES LT ZEIUT . Bl
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>>> SequenceMatcher (None, 'tide', 'diet').ratio()
0.25
>>> SequenceMatcher (None, 'diet', 'tide').ratio()
0.5

quick_ratio ()
A PR R ] — A~ ratio () B S

real_quick_ratio ()

R B HR B — A~ ratio () HEA.
X AN IR ] PR 2 o S A B B0 G 31 T 3 R RE TR ) R 0 (LR A T 45 oS —RER 45 48, (H2

quick_ratio () fll real_quick_ratio() MESZE/DY ratio () —FEK:

>>> s = SequenceMatcher (None, "abcd", "bcde'")
>>> s.ratio()

0.75

>>> s.quick_ratio()

0.75

>>> s.real_qguick_ratio()

1.0

6.3.2 SequenceMatcher Bl

PATR R BILLB IS4 A, R A o il

>>> s = SequenceMatcher (lambda x: x == " ",
"private Thread currentThread;",
"private volatile Thread currentThread;")

ratio () IR—A~ [0, 1] JEFE N BV REEA NP F IR IMER BE & . RIS, ratio () {H 0.6
APPSR P e -

>>> print (round(s.ratio (), 3))
0.866

AR A A SIAHPEBC A (L B4R, W) get_matching_blocks () #ARTIf#:

>>> for block in s.get_matching blocks():

Ce print ("al ] and bl ] match for elements" % block)
al[0] and b[0] match for 8 elements

al[8] and b[17] match for 21 elements

[29] and Db[38] match for 0 elements

o))

iYL get_matching_blocks () REIWHEE— Mo B 2 R HT 56 (len(a), len(b), 0),
xR ARREITE (EERTTESGE) 0 FME—IFN .

AR AR BERGE AR — P SRR AN 51, WTPARE get_opcodes ():

>>> for opcode in s.get_opcodes():
.. print (" al : 1 bl : 1" % opcode)
equal af[0:8] b[0:8]

insert af[8:8] b[8:17]

equal al[8:29] b[17:38]

S

o Witk get_close_matches () REER T UWATET SequenceMat cher ¥z & B A1
RPATH HRIEE .

o ffiff] SequenceMat cher M/INRI I (4 50 ARl 7 4.
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6.3.3 Differ 3

WYER DL ffer IrA M EIFAPRIIER /b S . M, vhNERAEERSREEN, FAEMI2H
AR T BTy, A R EE R AN AR 100 T VCHC . R [F] 20 i BRI A iE S VUl AR B T — L8 R iR i
Wi, XERa kA K2R AR
Differ JRHAA XM GRS
class difflib.Differ (linejunk=None, charjunk=None)
Ak K FIES linejunk T charjunk 35k 8 R EL (BH None):
linejunk: $%52 WA FAFERAE A SEI R, A0SR H DR A5 R B B . BOAEN None, 3%
M B A T AR AT
charjunk: 32 AT (KBEN 1 FERFER) MENSEREL, AN 74 IR ] A . 2R
NN None, BEIREEA M FAF 2B ALK FAF .
T2k 8 7 3 3 U R ICRT DA R S S VEEE R B, I HORN & S BUEAT 22 AT SO AT 0 2 . 1
¥ifind_longest_match () J7¥ER isjunk 0GR T BER .
Differ MG — AR (g E) 1:
compare (a, b)
WA ATALR P, AR R (— S hATa s Es) .

BN Wb AL B — A DA AT A 45 B 10 B AT AT HR . KRR 20 AT DAGE A SO 8 4
Wreadlines () J¥ERIREL. B2 B 386 & 6] R B DABRAT A 45 BB B0 AT R A i, mT DA
WXL writelines () JF¥ERFEFTEIH K.

6.3.4 Differ 74|

PER B LR P B SOAR o o S FRATT I B S A DASIA T4 &5 R ) BAA T A R AR I 7 51 (XA P 271t AT DA
WS4 readlines () F{ERIREL)

>>> textl = """ 1. Beautiful is better than ugly.
2. Explicit is better than implicit.
3. Simple is better than complex.
4. Complex is better than complicated.
. "' .splitlines (keepends=True)
>>> len (textl)
4
>>> textl1[0][-1]
l\n'
>>> text2 = ''' 1. Beautiful is better than ugly.
3. Simple is better than complex.
4. Complicated is better than complex.
5. Flat is better than nested.
''.splitlines (keepends=True)

T RFATE B —A> Differ X 4:

>>> d = Differ ()

THERAESBID L £ for XPRINFRATAT A RBORL I bR fTRTAF. WS Ipitrer ()
SRV

g, BATHEPIAFA:

>>> result = list (d.compare (textl, text2))

result @ —PPAFRSIER, ERNTREHSALTTHI R :
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>>> from pprint import pprint

>>> pprint (result)

[ 1. Beautiful is better than ugly.\n',

! 2. Explicit is better than implicit.\n',

'— 3. Simple is better than complex.\n',
3

'+ Simple is better than complex.\n',

' ++\n',

' - 4. Complex is better than complicated.\n',
l? A P /\\nl’

'+ 4. Complicated is better than complex.\n',
' ++++ “\n',

'+ 5. Flat is better than nested.\n']

TR B 2247 AT HS S R M2 A

>>> import sys

>>> sys.stdout.writelines (result)

1. Beautiful is better than ugly.

2. Explicit is better than implicit.
3. Simple is better than complex.
3

+ Simple is better than complex.

? ++

- 4. Complex is better than complicated.
2 A ———— A
+ 4. Complicated is better than complex.
? FH++ A ~
+ 5. Flat is better than nested.

6.3.5 difflib &< fTHEO

XA LB R T WAl difflib SR A E#—ARLT diff TR, ERFEETE Python JiA% & it
44 °M Tools/scripts/diff.py.

#!/usr/bin/env python3
""" Command line interface to difflib.py providing diffs in four formats:

* ndiff: lists every line and highlights interline changes.

* context: highlights clusters of changes in a before/after format.
* unified: highlights clusters of changes in an inline format.

* html: generates side by side comparison with change highlights.

mn

import sys, os, difflib, argparse
from datetime import datetime, timezone

def file_mtime (path):
t = datetime.fromtimestamp (os.stat (path).st_mtime,
timezone.utc)
return t.astimezone () .isoformat ()

def main () :

parser = argparse.ArgumentParser ()

parser.add_argument ('-c', action='store_true', default=False,
help='Produce a context format diff (default)"')

parser.add_argument ('-u', action='store_true', default=False,
help='Produce a unified format diff')

parser.add_argument ('-m', action='store_true', default=False,
help='Produce HTML side by side diff '

(FOAkED)
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(£ L£50)

'(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)

v v,

if name_ == '_ _main__ ':
main ()

6.4 textwrap - XABIHRITSER

PACHS: Lib/textwrap.py

textwrap BIHGEHE T — SO bE R A, VAR FTPASE U TAER K Textrapper. QHFRAR R & EEX—
WA SCAR AR T B 2 AT 8OR 78, R BN AR T BT, AR Textwrapper
PSR e R R
textwrap.wrap (fext, width=70, **kwargs)
X} text (SEFFER) W BB BV H BT DAMERAT K FE I 2 o0 width ANSEAF o R 8]l i B AT 2 31
%=, TTRAWATIT .
AR AR FE SRS W T Text Wrapper BSLHEM:, BAASTRYILT . width BRINHK 70,
W& Textrapper.wrap () T A Xwrap () FNBTHEAE R

textwrap.£ill (text, width=70, **kwargs)
X text FRERABLTE H BHAT, IR I — ML S A ST BRI R A . 111 () RPATIE
AT
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"\n".Jjoin (wrap (text, ...))

FERI VLA, 111 () ¥ Hwrap () SEEMFIN KBTS
textwrap.shorten (fext, width, **kwargs)
Pr& KL 1 text DASF G456 1Y width.,

HICHRHT R text PSS (ITA TESE AR O B2 ) o WEPRGRBEIE & width WK FLIR A

YUK -25 37 JE 5 B0 A A B A A BE AR A BiA) il placeholder fEIEH width:

i

>>> textwrap.shorten("Hello world!", width=12)

'Hello world!'

>>> textwrap.shorten("Hello world!", width=11)

'Hello [...]"

>>> textwrap.shorten("Hello world", width=10, placeholder="...")
'Hello...'

Al e K B S R Y T Textrapper B SEBR JE M, B AR SC. W E SCAE
Wit A Textlirapper Wfill () REZ A &S, WL M A tabsize, expand_tabs,

drop_whitespace flreplace_whitespace BRG] 5 F .
3.4 BT ge.

textwrap.dedent (fext)
R text Hig—FT AT AH ] T 26 25 1A

AT DA SR R =5 5 AP R AT ZE M 2SA%, TS SRAEIRAY b s R i o

TR IR A S ASATR PO N R S AT, HENIAMSE: DATPAT " hello” Ml "\thello"

AN A M R BT 225 AT
S 2 AT T S i A9k Z 8 I i PR T A R AR T4
Fin:

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 rext ik BTk

WL E ] text.splitlines (True) SEXFTHATIRA .

FRINEILT, prefix W MBINTAE AR R B AR (BRI T8 R1 AT ) HifT.
Bian:

>>> s = 'hello\n\n \nworld'
>>> indent (s, ' ")
' hello\n\n \n world'

R predicate Zn] IR HIMPLEA TR 0L BN, W MRS S 78U 25 AT RIA TN

prefix:

>>> print (indent (s, '+ ', lambda line: True))
+ hello

+

+

+ world
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3.3 BRI HE.

wrap (), £i11 () flshorten () WHEMIT X AQIE—A Textwrappe r SLEIFHFAEH ER AR T, %
SR ER, HSTZM Hwrap () F/ELLI11 () SRAIRVFZ SCRFAFER BN HRUL, @R E
Tl TextWrapper M4 A RES AR,

AR IFAEDS A OLE B 3#AT, Wi IEAFRENESTZ G KRR e B S8Ry, B
JETextWrapper.break_long _words ¥ NIRIE.

class textwrap.TextWrapper (**kwargs)

TextWrapper MIEAHEZ Z RN KRBTSR BB TFSEIN— LR, i

wrapper = TextWrapper (initial_indent="* ")
AT

wrapper = TextWrapper ()
wrapper.initial_indent = "* "

YRATAZ IR E AR Y Text wrapper X5, FH ELARMLUAT DATE ] 399 18] 58 1o 42 1) 5 1 s M Ko
BB AR AT

TextWrapper FSEBIEYE (DASAGIEAS I X EFSE) WHFR:

width
BRIk 70) BB AT 10 BOKAT K, HUE A SR R K Fwdden B A LA,
TextWrapper FREMRIEBEA KT wideh NFRFRYH AT .

expand_tabs
(BRIA: True) MARAFAE, W text A BT RATRF G text 1) expandtabs () J7ikY N
SHEAT o

tabsize
(BRIN: 8) iR expand tabs NEAH, W text F AR HIRIFREY RAFNHE A2, Al
T 24 Wi A (57 BRI 45 5 1 1 R T
3.3 B e

replace_whitespace
(default: True) W FFAE, (EHRIEMFYRZIG. BIIATZH, wrap () IFEFEEADE
HP AP ON A2 SO AT %, #r, sREHIZR, JEAURR %
("\Nt\n\v\f\r"),

Hfif: WRexpand_tabs HRfEH replace_whitespace HEH, FAHIZRAFRFHIEH
N, X GHEFFY R R

i R replace _whitespace NBAE, FE—4THIH A W] HEH BA T4 F 2R R
Wi, L, SCARWY (fifistr.splitlines () M) Pei WETEH 0 54T H 3)
Bef7o

drop_whitespace
(BRIA: True) RN EAME, H—17ILARR SO (EOURZE. #EZH) 2
Fo (HRBIEIF LM S A TR ARG HAN R AR S B PR S E T MR E TR
HFAF i 17— 84T, WX S

initial_indent
GRIN: ) FERER BN BE E Shiset T i WA RS — AT 74T R . HRESPOT A TR K
JEo PR S

subsequent_indent
(default: ' ") REGASINEIHE A SH0A T 1 WA BR —ATAMNR BRI 77 . HREZESPETA
BT AT TR AT K
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fix sentence_endings
(BN: False) QIR HEAE, TextWrapper Rl a] 145 I fr/m) 1) 52 DG i
ASZEREF TP o KT8 FH 45 90 A AR 1) SCAS SR B A e B . (E2 ﬁ%#‘ﬂﬂﬁﬁﬂﬁfm
% BRER TR A/ NGFREMFAF T b 8 A, IR AR
B, A PA SR Et%iiié’al‘ﬂ%ﬂz~%ﬁﬂﬁ%IX%W\TjCZIK'#E@”Dr.”

’ [...] Dr. Frankenstein's monster [...]

FIPAF SCASH ) ”Spot.”

’[...] See Spot. See Spot run [...]

fix_sentence_endings BRI MRIE.

oA TR A OB T string. lowercase KAfiE “/NETFHE”, PARAELE R A5 HH
PIANZEAR A PR AL T TRl — AT A 1, PR RS T8 SCA

break_long_words
(BRiA: True) QRN B, WK BERE G wideh B B3R 0 % 4> TF DARIEAT 0 K AR & 1
wwidthe WM, BKBFEASYIT, HMELEF T RET el viath, GEK
FRRPRE BRI E AT, DU R wideh BYNEEL.)

break_on_hyphens

(%%Tm@@%ﬁﬁﬁ FEARE DB B 0 ) 1 IR TE S AN AR A I B IE AT 2 5 B R T .
WEMIRAE, WA ARSI GG FTEEW TS, (H R ARE ) SR 22 B TR
FAE] DU AR Mﬁﬂ%break long_words WANBAE. Z BiRASERIAT R B2 feiF o i A i
FAFIY B

max_lines

(ERIA: None) WA None, Wik i NAKF e 2 0055 max_lines 17, F{fi placeholder H; BUAE
i NRIIAR R -

3.4 B hE

placeholder
BRA: " [ 1Y) SO E B SO H B SRR

3.4 HihHhe

TextWrapper R T —SNFHITIR, REITHRBUZH A EHEREC

wrap (fext)
X text (FAFER) TR ERNEL B S AT A REA T R IR 2 S wi deh AP, B H STk
R A TextWrapper SEHIRISEH R, W i AT HRRSE, FTREANEFRATA .
BT ARSI, R W 281 3.

£i11 (zext)
X text R AV ) ShAA T AR M4 5w 1 ShAA T B i B AT ER

6.5 unicodedata --- Unicode #iEREE

AR L T % Unicode Character Database (UCD) #yiJia], Hor@E X 7 A Unicode T4 0 747 @ . I
Bt PE b A S B 4§ UCD Jic 13.0.0,

% Eﬁ%ﬁﬁﬁ 45 Unicode FRAEFH 1 #44  “Unicode “FAF 42" i SCRYAMIR A ARAIFFS . BE L TAF
PR

unicodedata.lookup (name)
ARER TR WRRBI A LG EAPRNTAF, MR A7 MRAHE), WreyError
51 %
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TE 3.3 BUOESC: CUIXTAFRBI4 " R s 7507 1508 .

unicodedata.name (chr[, default] )
WA G LA FAE chr W4 FRAE R A R 2RI & XA PR, WHR B default , W02R A 45
MvalueError #5|% .

unicodedata.decimal (chr[, default] )
R FEL FAF chr W BERMEAE B E . ISR SGXFERIE, WHR ] defaulr , WA 245
H, WvalueError #5] % .

unicodedata.digit (chr[, default] )
RN BEER AT chr WU EAE R R . QAR SGXFERIMEL, AR ] defaulr , QA A 45
MvalueError #551% .

unicodedata.numeric (chr[, default] )
R ] FE 2 A chr WA 7 . QPR B E SGXFERYE, MR ] default | GNREATETH
MvalueError #%5|% .

unicodedata.category (chr)
R ECS FAF chr W RS AR AR
unicodedata.bidirectional (chr)
R ECEE FAF chr WO AR FAF R . ANRA E SCHEIE, R[] 25 FAF
unicodedata.combining (chr)
RIS BELE FAF chr WL AV R, QR L A2, R o .
unicodedata.east_asian_width (chr)
R REES FAF chr ARS8 BEAVE AT 4F R
unicodedata.mirrored (chr)
R ELLEFAF chr SR SR BEEL . AR FAFFER ) SCA R A “Biig” 4%, MM 1,
IR o
unicodedata.decomposition (chr)
RV BLLE FAF chr W) FAF 5 FRMLE A AT ER o QSRR E SCHC LSS, MR ] 23 E A ER
unicodedata.normalize (form, unistr)
1% [B] Unicode ZZ45F 5 unistr IR IEH TR, form o form W RUE N NFC . "NFKC’ . 'NFD’ fi’NFKD’

Unicode 47 5 T~ L &5 M FI 3 28 1 55 30 8 X LT Unicode 4 HR [ & FhFLYE (LB . 7E
Unicode 1, T PADA%-Fii 7 32675 2S48 B, 5745 U+00C7 (#545 CEDILLA [J LATIN CAPITAL
LETTER C ) #37] PA3 7% 45 %1 U+0043 (LATIN CAPITAL LETTER C ) U+0327 (COMBINING
CEDILLA ),

TR, APREREA: EREA CHIEMEA D . IEHEX D (NFD) dMFR N>
f, TR TR RE . IEIE C (NFC) WeM AR, SRS A A A
N2 S

(I A1 Y

B TIXMRIEZ A, A IR R T IR AT S S0 H A B . 7E Unicode 1, SCRFRLSESAT,
XRS5 A% —. i, U+2160 (ROMAN NUMERAL ONE) 5 U+0049 (LATIN
CAPITAL LETTERI) 5E4:AH[H. {H2&, Unicode CHFE SIAFAFE (H4n gb2312 ) WAz,

IEALTE KD (NFKD) CRf B2 e E o0 i, B HC S840 08 e B 7 e PR 7 4% . IERTE 3L KC
(NFKC) H e At i, RIseminds.

RIS unicode “FAFRBEHIEA I BB R F, W —DNEAHEGFR/RM N —NEA
N EATA] RETCIEFSE .

unicodedata.is_normalized (form, unistr)
¥ Unicode F4F 8 unistr S5 NIEHIE R form. form WG E A’ NFC’, 'NFKC’, 'NFD’ #1’'NFKD’,
3.8 HriRUE.

AN, ZBHERER T AR &

! https://www.unicode.org/Public/13.0.0/ucd/NameAliases. txt
2 https://www.unicode.org/Public/13.0.0/ucd/NamedSequences. txt
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unicodedata.unidata_version

BEAEE s 1) Unicode i 22 i A

unicodedata.ued_3_2_0
GBI AAM F XS, BX T 55 ZEHREE U4 ) Unicode %45 %2 (40 IDNA )
(R AR, TUAE ] Unicode £5if PEARCAS 3.2

N/E

>>> import unicodedata

>>> unicodedata.lookup ('LEFT CURLY BRACKET")
v

>>> 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
lAN'

6.6 stringprep - ESMFFHRINEZ

PR Lib/stringprep.py

TEAR R R By (B ENLS ), @EFEILBX LIRS (FH5) . XA R B R A T AE
SR Y IR, BIAR R SR KNG SEAE . A I T REFG 2R VAR RN A < nl 3T ED”
FAFLALIN

RFC 3454 5 ST AEHFF M ML T Unicode FAFERRY “Tif” iR (fERFATHEL LA, ENS
NP R A T B, 2 IR AREMAREE . % RFC & T —R5IFkE, BN ANAS
NPETHPL R . R BLE A E SO Y A%, stringprep bR At B 20 th 2 e B8 44 AL Bt o o
stringprep BCEM T2 nameprep, EHMTEFR LA .
Bitkstringprep (VAT T K H RFC 3454 [A% . T SEAn A% AR ROR N B 91 ke 2 A
%7& GBEHAE AR Unicode FAFEIE o XA B IR (] mkstringprep.py THA
(o

PG, T 2% DABR K0 AR B s 5 M i TR X2 JF . HE RFC g PR RA%: G S5 U, W T4,
stringprep JEftT “FHEREC, MURESREGH B MR EIEN True WL XTBY, &
FOLT MU R A B AR E YR 0] B CHRA(E. AR AR R b B T ] R B 5710 2%
stringprep.in_table_al (code)

5 code 75 @ T tableA.1 (Unicode 3.2 WA KA BCREAT) o

stringprep.in_table_bl (code)
Wi5E code ;275 @ T tableB.1 GE# WL A 25 MH) .

stringprep.map_table_b2 (code)
iR 1] code {5 tableB.2 (it A NFKC i ] 1) K/ NG AL FTisi i (e .

stringprep.map_table_b3 (code)
&[] code HcHE tableB.3 O IERAG I R/ NG HT B i) BTt fe .

stringprep.in_table_cl1 (code)
T code 275 )& T tableC.1.1 (ASCII 25 FIF4F).
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stringprep.in_table_c12 (code)
14 5E code 275 )@ T tableC.1.2 (3F ASCII 25 HFE44F) -

stringprep.in_table_cll_c12 (code)
Hi5E code BT )& T tableC.1 (S HF4F, C.1.1 1 C.1.2 B3f4E).

stringprep.in_table_c21 (code)
T 5E code 275 & T tableC.2.1 (ASCII £ #I1F4F)

stringprep.in_table_c22 (code)
11 5E code 275 )@ T tableC.2.2 (F ASCII 55 44F)

stringprep.in_table_c21_c22 (code)
i code 245 )@ T tableC.2 (FEHIF4F, C.2.1 F1 C2.2 IF4E).

stringprep.in_table_c3 (code)
W€ code 2@ T tableC.3 (FAAH ).

stringprep.in_table_c4 (code)
i3 code ;275 & T tableC.4 (AEFEFFRLAL)

stringprep.in_table_c5 (code)
Wi5E code J&-75 )@ T tableC.5 (At 1),

stringprep.in_table_c6 (code)

€ code 215 BT tableC.6 (Aidh T4 3CA).

stringprep.in_table_c7 (code)
i code 215 & T tableC.7 (Rid I T HLIERR)

stringprep.in_table_c8 (code)
WiE code 215 )& T tableC.8 (K2 B @R F M) .

stringprep.in_table_c9 (code)
i E code 25 & T tableC.9 (FRiCFELFF).

stringprep.in_table_d1 (code)
iE code 215 J&T tableD.1 (i A X |a] J@ME"R” B AL” BF4F) .

stringprep.in_table_d2 (code)
W5 code S T ableD.2 (AT AU IHEL” 5 45)

6.7 readline --- GNU readline 0

readline BHE LT V277 M Python MR 5E UL S AT S SCRFA R, SR AT DA B 32243
SOl SCRFE A B A RAT T 58 Python AR fFfY r lcompleter BT, (] BB IEA T B
2[RI S AR S S HAR R FF LA S N B i nput () BREERIEIIR AT .

Readline keybindings may be configured via an initialization file, typically . inputrc in your home directory. See

Readline Init File in the GNU Readline manual for information about the format and allowable constructs of that file,
and the capabilities of the Readline library in general.

R )21 Readline J#2 API AJ e ff] 1ibedit LI A2 GNU readline, ¥F macOS | readline
R 2 AEIZA TSI T A R A T

libedit B il YL SCPF 5 GNU readline B AN []o 402 AR B0 R J v 330 W0 B A BB AR 0T DA
readline.__doc__ Hfil SCA"libedit” X 4> GNU readline il libedit.

AR AR IRAE macOS LAl i editline/1ibedit readline #4U, WAL TR 3 H & KD 4 AL SCIE 2 FR A
.editre. BN, ~/.editrc PILAT WERITIE vi #EH I8 E A TAB fh4x:
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python:bind -v
python:bind "I rl_complete

6.7.1 MIsfL3CH
T RS W AR AL ST A K

readline.parse_and_bind (string)

PATHE sring ZECPIRILRIIR LT T SRS R IRZEFE K r1_parse_and_bind ().

readline.read_init_file( [ﬁlename] )

AT —A> readline FJHE AL SCHF . BRINSTHEA Sy fog 3l B (11 19 SC 44 M R K802 T D R 2 PR )

rl read_init_file ().,

6.7.2 ITEHKX
T RE A TS X BB

readline.get_line_buffer ()

R TG XA B A OIRIZ T r1_line_buffer).

readline.insert_text (string)
RESCARALTE N KA Y HT AR O RS TAMIRZE R rl_insert_text (), {HLZM
FORIAI{H .

readline.redisplay ()

AR R O SRS DA S AT G X IR 2 BT A2 . R B TR IRIZ P r1_redisplay ()«

6.7.3 FHse3HF
R B AL S SO A

readline.read_history file ([ﬁlename])
BA—A> readline Js 301, FFRFHASMBI T 508 BOASCHES R ~/ . history. MBS
JEZEFH) read_history ().

readline.write_history_file([ﬁkname])
K¢ 1 S0 9 0RAF A readline [y S 3CHF, G ATATIAT S BOASCHFE#N ~/ . history. BRI
FHEEEFR write_history ().

readline.append_history_ file (nelements[, ﬁlename])
K5I 2B R B 5 nelements TS INEN 7 52 3. BRIN U440 ~/ chistory. SCAFLATEAFAE .
IR IR 2 PEH Y append_history ()« MR Y Python Zid 0 A SCHF I BEM) PR
AN A S AFAE

3.5 B

readline.get_history_length()

readline.set_history_length (length)
T R B T BRI I S ST R write history file () e E HIRE I
history_truncate_file () PAGEZERBIRG ST U RRE ARSI D s SO R/
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6.7.4 HERFIFE
PATR R AE 4R P 29 36 E #A

readline.clear_history ()
TEERAHIT L. RSN IRZER clear_history () . I Python pR%{{24 Python Zi {7
A SCFF M RE R PECAS B A A EAE

readline.get_current_history_length()
AR LRI S AL (WBRBORI Troet_history length (), JG#&RIRBIRFHEG AL H
SR BORATHL )

readline.get_history_item (index)

R 75K index () TS H M HI NS . K HF S MK —IF MG, RS0 HIRZEE SR
history_get ().,

readline.remove_history_item (pos)

MBI s P R g LB B P S A H e R HALEMNEIT 0. ek B & 8 IR 2 P

remove_history (),

readline.replace_history_item (pos, line)
45 2 LB A P s A H B el line. 2% H AL BT IT B 36 o8 B & 8 IR Z 5 Y

replace_history_entry ().,

readline.add_history (line)

KF line TRANE Jr s Zenh X, MRS T2 il AR —47 . R B AIRZE i) add_history ().

readline.set_auto_history (enabled)
JA R el 4 ) 2438 5 readline BRI AR B add_history () . enabled ZH% H— /K1,
IO E(ER R A, SHOGERE R B 3.

3.6 B fE.

CPython implementation detail: Auto history is enabled by default, and changes to this do not persist across
multiple sessions.

6.7.5 Bahs¥F

readline.set_startup_hook ( [function] )
WE B RIRZ R r1_startup_hook [MWFT A R QIRIGE T function, BRI
PERT T B8 WRAE IS BN None, EAT 222 1 BRI B . 4 7 B ECRFAE readline 1 B
B MR E B Z AT SR -

readline.set_pre_input_hook ( [function])
BCE M RIRZE R rl_pre_input_hook [IAFT AGE MR EL. WRAEE T function, EXF
BUNVERRI TR %G AR BN None, (LAY E 2N AL A2 R . 8 1 R BCIFAEST B2 —
AMRRMEEZ G readline JHIGEEHUR A FAF Z HI AT S EOUHA N o e ALY Python %i Al
A SRR I RER AR IS 4 2 AFAE

6.7.6 Completion

PATR BRI 1 SCRA A4z AR S BUAT 56 o Kl 5 (1) Tab SEEUEATHRAE, REAZ4R/RIT A Shikh & IEAEf
AR BT, BIAEOLT, Readline 3B Ry i rlcompleter Kb e H A AFREEHAY Python FRifRAF. 4
Rreadline FHENL A HE WA R BOR BN, WIFEZEBCE AR A B3 23 B AT -

readline.set_completer ( [function] )
BCEBF RN ERE. WRIGE T funcrion, ERPNERTRIAM 2L AR IEECY None, £
il B AN IR A R B . A bR IR N function (text, state), HH state Hy
0,1, 2, ., LEHREI—NEFAFHE. BN 2R 1T —APA text TFK B BERERN 2 A2 -
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R RN A SRR R B I 45 2 E T r1_completion_matches () W] entry_func [0 B %R
KT . text FHERETIREED r1_attempted_completion_function [H]JE R EEE

—MEZ.

readline.get_completer ()

ARBURM Az R, AR BB K4 6 B3R [9] None .

readline.get_completion_type ()
ARPUETE A A2, RS IRZE ) r1_completion_type A& AN —NEEELR
ml

readline.get_begidx ()

readline.get_endidx ()
RO &M RS XERFESHEELES R EE P
rl_attempted_completion_function [HJERKEN start F end S5,

readline.set_completer_delims (string)
readline.get_completer_delims ()
CE ORI 2 B3R S R AT - A0 IR A 1 225 B S BRI A TR IR R TR B (bl

XL RS EREEM r1_completer_word_break_characters 48 &,

readline.set_completion_display matches_hook ( [function] )
WEH B R A& B KB R A8 E T function, B R R AE B R AN A BN BKBG R
B R None, AW 44 4% 1 b 42 S 7 bR BIOCRE B RS . Ot oR B & 1R SO IR IS 2 R Y
rl_completion_display_matches_hook R . #h4 BN RS IRFE T /RNVLE
WiptPA function (substitution, [matches], longest_match_length) WIEBE

6.7.7 =Bl

PAR /R Bl 7R T Aal i ] readine B K) BT S BE R 5 A BRECR A M F i P EHR AR
.python_history W55 . PAF AR 5 W 247652 B 2535 18] A H FH¥) PYTHONSTARTUP {4
H a7

import atexit
import os
import readline

histfile = os.path.join(os.path.expanduser ("~"), ".python_history")
try:
readline.read_history_file(histfile)
# default history len is -1 (infinite), which may grow unruly
readline.set_history_length (1000)
except FileNotFoundError:
pass

atexit.register (readline.write_history_file, histfile)

BEACH SRR B4 Python 5247 T X BRI [ 8547 (2 WLReadline configuration) .
PATT /R BISEEL T AR H A, AR ad RS by s 0y 2Ok SCRs I A i A2 B il

import atexit
import os
import readline

histfile = os.path.join(os.path.expanduser ("~"), ".python_history")
try:

readline.read_history_file(histfile)

h_len = readline.get_current_history_length()
except FileNotFoundError:

open (histfile, 'wb').close()

h_len = 0

Q)
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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 ZEPASTF; I ARIFEIRE .

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 g%p2 iF %k

PACHS: Lib/rlcompleter.py

rlcompeleter M #haA % Python ARIAFFHI KT E L T —MEM T readline BEHH MR AL

L HRIRAE A W Y read i ne BIHY) Unix P &85 A, —> Completer SR H Zh G E#H H'E
i) complete () F¥E¥RE 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.

rlcompleter BHUE R Tl Python [ 22 ARSI BT, FRIE Python j&ili i) —s #EIIEAT, XM
g 2 B sy A BECE (2 WL Readline configuration) .

FER A readline B, UBHUE L Completer AT AT A & X474

6.8. rlcompleter --- GNU readline #J%b£ & ¥ 139



https://github.com/python/cpython/tree/3.9/Lib/rlcompleter.py

The Python Library Reference, k% 3.9.1rc1

6.8.1 Completer Y%k
Completer X5 HAT AT 7 ik:

Completer.complete (fext, state)
K text IR A5 state AN,
WERFGE ) text NELEREFERF (1. "), ERARIEYE__main_, builtins FIPREHEFE (X
Treyword fil) Frw LA FREEFTAME o
W A A AR PA TR, B2 R R B 5 — 5B R RS = Ry s (eR%L
ANEYERAE, HEWAERX __getattr__ () WA, @il dir () RECRICEFEISH . 7F
X FARACKAE A G| B AEAT SRl AR . BB BRI IR Ml None.
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— IR HEAR 55

B VAT BE SV = BN b4 € OB 9 S | R S e 1 € R DN L (B V=2 e
PEREAN 25 SR AR, RHERT R E A 2.

Tﬁ%‘ﬁﬂ@j%ﬁaii&%ﬁﬂﬁ% W AT DA ASCIIL e i) —dEdilAg =l (Biltnre ) sra — bl Eds (61
WMdifflib ),

AN, HZH Python BN B 3t BB SeRY =k ) 7 7 KA - bytes, bytearray, memoryview

7.1 struct - BFNBRFEHITER Z & HIEHE

PACHS:  Lib/struct.py

PR AT DASAAT Python fEAIA Python bytes XFRFIRM C 4ty 2 18] et . X T VAR AAL BRAT fif e
SR I AN O 26 3 e 25 LA PSR Y — kBt . S X A B AR C S5 SR BORS TR RA DA
L5 Python (PRI .

A BOARFOLT, FTE45E C 4SRRI IBOE P AT AP M C JIULRER IERRIXT T 2K
U, XSRS PN TE . PR MR T A H 12 (A T R MR 51T RE S AR C S5H47E
WAF PRI R SE 42— BAC B G S A RS el s BN IR e 7Y, I standard A/
XFFFMAR native K/HIRSSE: RS ILF P, Ko Aaxd 777 X

Ftestruct WL (VAR struct IJ5iR) #5252 buffer Z%1. X FFR1MSEBLT bufferobjects FH ik
Hgse nf S5 R. T WHKMR R WL hbytes Mbytearray, {HIFZHAMRTHIA
FARAR SRS T Zn i, LB TR HSNMA by t es MR R ] Yz sl 1 e .
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711 BB

WASTHE SCT R4 S AR 4
exception struct.error

SAEZ TG E TGRSR HSHO— R S B TR
struct.pack (format, vi, v2, ...)

iz [m]—A~ bytes Xf 5, HA el SiRAAg X FAFH format FTHIME v1, v2, .. SRR S FAT
FR I BRI {EL5E AP RC .

struct .pack_into (format, buffer, offset, vi, v2, ...)
MR FAFHR format 176, v, v2, ... FEHFRHT R FATHR G AT 00 X buffer M offset FF IR
(i TR offset RALFHISEL.

struct .unpack (format, buffer)
HRAEAR X FAFER formar R IX buffer fffl, (22 H pack (format, ...) §Tf). 48R K—
/;fuéﬂ, R RS — R H . it K7 RN AL AR T BRI RN, Wcalesize ()
Fi7R

struct .unpack_£from (format, /, buffer, offset=0)
X} buffer MALE offser FFURARMERG N FAFER formar AT . Z5H 58— ood, B HAaE—
MNEH . G REFAT KNI E: offser FFIR M 2 /D hcalesize () BRI IR KN,

struct.iter_unpack (format, buffer)
WA AR 2R format DAE AR I S M 6 X buffer WAL B BE ] — /26 U 42, E0E AL
;Ziiﬂwl‘ﬁ CIPNA NS E e NI R s gl s SVASE 3L R (U S e N NIV 3 G R 1 S M SO NN
Ncalcsize () Fim.

FRUCE AR A AR S A A BT R el
3.4 B fE.

struct.calecsize (format)
ﬁ@%i)‘%ﬁ?ﬁ“% format FXF LSRN (IR pack (format, ...) A=A i x4
RN

7.1.2 A FHER

RESFAT A2 RAEST A CL s 5 BT R R BIL . BT i 5 B T e/ B 2R 2 44 X
FAF TR AN, A BRI AR IR, K Fert R X

FHIGEF, XNFOMFHR

FRINTEOL T, C RIUDANL AR I AURS sUR 71 I3 227, AR b i e B 38 58 45 AT IR 0 57
(HRHh C gl A L)

o, MR, PR RS — A TR TR T, /N5 Ir

FH | FOnF K XFFA
@ A HIETY | $RR
= A P ifE o
< /N hifi e
> Ky P ifE 7
! M% (= Ki) | brifE i

WARE PR Rz —, WEER e .

AHLFAT T v Be R K ae/Niw, BeT EHLRGEARTR . 4N, Intel x86 Fl AMDG64 (x86-64) 2 /)N
I%; Motorola 68000 FI PowerPC G5 J2 K ifif); ARM FI Intel Itanium ELA& A Y 73507 (i) « 15
ffiff sys.byteorder RIGEAMI RAE T TIT
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AHUINFIXS T I RS2 C Hikdsiy sizeof RIXAKMEN . XERL GAYFIUFHILEE .
FRUER /MU TR R FAF 5 S 5 X545 3 P A%
YRR e 0= Z R BASERE ALY, B R INRD 5 O SR AR ALY o
B AR AT SR 6 FAE TETE REC 1700 o T & LRI T o
WA 207 B AN TATUT (SR F 100 ) 5 W IERRERRE A < 5>
R

(1) $EHIE R ASTEHELEEEH N R 2 18 3R . SR SN gl 4T L AR 2 .

(2) A EAEANL NS A<, >, =, and " IR SR IR T

(3) BLFEERI A AT T B G BRI FF 20K, 3 AZ SRR e 2 v H B BV A SR

Z L),

BXFH

PR A AT 30 C Ml Python (B2 [B] 4% HoA E SRR A B 212 MY B2 . AR/ 31
e A H AR E R N AP R EAT RN Wat@ At il r<r, >y i = 22—
TERBI L. AN/, EFTEAER RN T B AR 15

X | C KA Python &Y AR | ER
X HETFY I

c char KEEN THSTE | ]

b signed char B 1 (1), (2)
B unsigned char R 1 )
? _Bool bool 1 (D)
h short R 2 2)
H unsigned short B 2 2)
i int TR 4 )
I unsigned int B 4 2)
1 long R 4 )
L unsigned long B 4 2)
q long long R 8 ()
Q unsigned long long | X% 8 2)
n ssize_t ESe 3)
N size_t B 3)
e (6) I RER 2 “)
£ float 77 A 4 4)
d double T AL 8 (4)
s char[] FTER

p char(] TR

P void * R (5)

TE 3.3 MCHE R ST ot AN REERAY SRR
AE 3.6 BRUEM: TR T X Te M.
ERE:

(1) "2 FARXTNT C99 & i _Bool M., HAIRMIABUAT, ML char BB, FEARHER
XF, BERAFIER.

(2) XA TR B D F T & — AR, AR AR ECR A __index_ () Tk, WI&AE
TR HVR IR SR e — A

e 3.2 R EC: 3G 7R ARR RN __index_ () JriARIERES
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(3) "n' AN FARP SOS AU/ (EEAEASGE @' FHUFT4F) o X TARER/N, 4R
AT RAGE FHSE £ R A B2 A At B s X

@ KT e, T e BEH, $TFRIEAE () TEEE 754 binary32, binary64 5 binary16 5
IR T £, ar B e ), TRTA M RN AL

(5) "B KR OO AHL T T (e MBOAS B @ SRS . SRR =
R I BE T THUR G0/ MR o struct BIHOR S HMREEAANUHET, R P HekHs
R -

(6) IEEE 754 binary16 ” >J5 i~ 251 2 4E IEEE 754 F5if 19 2008 1&3T 2l AW . BAE— 4N 4E
G, 5 AHEEIAN 11 ASKERERL (WIRRAFA 10 7) , AT PASE @A i LR KRB HIAE 6. 1e—05 Fl
6.5e+04 Z R . WRAIF A C gy 12 3 FF: fE—a AL b, FTART unsigned
short FAT7EME, (HASHH T FIZE . S HYERH R half-precision floating-point format
FRETS o

M FAFZ IR A A BRI TR BN, A8 1 4nt 5955 X5 "hhhh' SEepE.

WA Z M2 A FAF 2 20 BRI A A AR A 2 F 4T

XT s KEEUERE, TR BURIT T R R EE, ARG A S UA FPIRFE R S VTG i, 1 10s
For A 10 FAHIF IR, T 110" Fom 10 MFHF . WURKG TR MBNECY 1. AT 64 1E,
FATHR S MBS R B T DMFEEOR . TR AR, RTINS BRI R AR e
R4 . AEAETRIGUL, 0" oA Fe (' 0c F08 0 MFA).

R —FEAR S (', "B, the, THY, T, T, L LY, g, o) FTRE x i, AR x TR
XA RGO EZ MGG K st ruct .error,

e 3.1 BUOE N AEZ B A, HEAE Rt e T RINE I &5 K Deprecat ionWarning TMiA

HEstruct.error,

o ST T “Pascal FHEA”, WIERAE HEPEORER B 05 5 o T R
FEE 55— 510 7 ISR 255 PR MEL. 2 IR R FRER ARG A . IRAE Apack () 1
FRERA I GRITHRH 1), WA FAFRIT count —1 M &P, IR T count -1,
2 0702 7 DA R 1 count 15, SEVERERE Funpack (), o' HRFHFAINEE count
A, (LRRI TR E R & 6 BT 255 1577

XET 2 MR, SR True s se, EATIME L0 SHOT LA LAABLIARIE bool
HAIRI O o, | AFBATEL, AEFTIRB LA ELIPEY True.

r3t)

TR PR OIEMEE S — & KL A AL T ME . R/NHIR 55 755K

FTALMRAL =R Bt s B

>>> from struct import *

>>> pack('hhl', 1, 2, 3)
b'"\x00\x01\x00\x02\x00\x00\x00\x03"

>>> unpack ('hhl', b'\x00\x01\x00\x02\x00\x00\x00\x03"')
(1, 2, 3)

>>> calcsize('hhl")

8

AR B0 7 BT R AT TR 207 B R SR e — S A ek v 44

>>> record = b'raymond \x32\x12\x08\x01\x08"
>>> name, serialnum, school, gradelevel = unpack('<10sHHb', record)

>>> from collections import namedtuple
>>> Student = namedtuple('Student', 'name serialnum school gradelevel')

(N gksr)
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>>> Student._make (unpack ('<10sHHb', record))
Student (name=b'raymond ', serialnum=4658, school=264, gradelevel=8)

RS AF I T RERS RN A 0, DAy R 57 BRI 5 R T R AN (7] 4

>>> pack('ci', b'*', 0x12131415)
b'*\x00\x00\x00\x12\x13\x14\x15"
>>> pack('ic', 0x12131415, b'*')
b'\x12\x13\x14\x15*"'

>>> calcsize('ci')

8

>>> calcsize('ic'")

5

PATA%3C " 11001 $REAER AP MEIE T, BUE long JEUHE 4 Ay gL x5

>>> pack ('11h01', 1, 2, 3)
b'\x00\x00\x00\x01\x00\x00\x00\x02\x00\x03\x00\x00"'

ALY ALK FF 5 AR A R VE A ARl R /NI 55 7 s A S50 A AT AT X 55
S

Biarray 0 — SEHIAEAE A B .

Bitexdrlib FT(IFIf#EL XDR %

7.1.3 3%k

struct BHGAE LT AT RAL:

class struct.Struct (format)
AR [l —ANBr Struct X5, ESARIARNFAFE formar K5 AMBH IEHIEAE . — K I
Struct 5 -8 T VA LU AR R I RE RS s £ ruct BECE ATIRL, ROACBERS R 4 1
TR

1M L4y st ruct FITHYZ IR B C AR U7 AT AT, IR DA%
TR LR O E M B sc ruct L6,

41N Struct X SCRFPAT A @bk
pack (vi,v2,...)
EMTFpack () BEL, i TEHRFWKL. (len (result) HEETFsize, )

pack_into (buffer, offset, vi, v2, ...)
G Track_into () WAL, HHTCHmFME.

unpack (buffer)
EM T unpack () R AT EHFEMK. Zop RTINS RK/NBAE T size,

unpack_£from (buffer, offset=0)
S Tunpack_from() A AT EHHFAMNA. GBI DAGLE offset TFIf A
MBEHsize,

iter_unpack (buffer)
ST iter_unpack () AL, MM T EHIFRIKE. G RER/NDATUN s i ze RIRERS .

3.4 B fE.

format

F T3t Struct X4 kg 20745 H
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1 3.7 WOE i AP AR R R st r AT &by tes,
size

WM BT format MEFHR/AN (IRRllpack () Pk BRI F T RETRN) o

7.2 codecs - YmftL2REMFOHERES

PCHS:  Lib/codecs.py

SXABLIGE X T H7ifE Python 545 (mias ARG Ay ) HOSEIE, IF PR O AR U7 A REY) Python Z
RS ARENER, RN IS PG AR AR R B SR AL BR A A R A . K R 2 AR A 28 R T L R 2
o, BT SCAR S S A, HAR L T SRR AR R v SCAR RS S SCA DA T HR G N
Teh o HE G A A ] DATEAT BRI R T o i AR, (RRE SO BRSO T S R 2 70 R St
Gt T AR S

PRMEHE ST VAR B AT A 24 A B 1 0 20 D 1 PR 114 B -

codecs . encode (0bj, encoding="utf-8’, errors="strict’)

1A encoding TEMI T AS X obj BEAT AT o

FIDAZEAE Errors DA E TR RS RAC T 28 . BOAMI AT R T 58 ' strict ' FURGADHE IRFF
51k valueError (S HEFFE MM XTI, BlliunicodeEncodeError), W5 % i
RAR TR XS A B T 215 E .

codecs .decode (0bj, encoding= utf-8’, errors="strict’)

1 H encoding TEM I AR RS X obj HEATRRY .

AT PAZE € Errors VABEE T TR B AR . BUARET IR TR "strict ' Fngmida ikt
gk valueError (8 EEEMBIDAA X1 125, HliNunicodeDecodeError), g5 |4 A
SRR TR KRR A R T 245 E

g ol g R 1) S R AR AT DA B A PR AR

codecs . lookup (encoding)

1t Python Zi MR B ARG AR AHE R, FFiREl—>CodecTnfo MR, HiE I T3,

ST M EEAhER GG, WRAKRE, WaSHEBEM SRR %, REEHK
Fl|codecInfo ¥4, WG| K% LookupError, 50, CodecInfo XfR¥HIFALATH IR 451H
JiiE

class codecs.CodecInfo (encode, decode, streamreader=None, streamwriter=None, incrementalen-
coder=None, incrementaldecoder=None, name=None)

BRI AR RS T T B EU 0 SR AS A0 (5 . A 28 B MO R H!Z S

name
Gl 24 K

encode

decode

TOAR 2 1) 20 L) R AP RS BRI Eﬂ‘w HA 5 Codec fjencode () Fldecode () Jy AR
O BB 5 (B, Codec 42 19)., JLB BRI T YR Y TAET ORI

incrementalencoder

incrementaldecoder
W oE AR g oA AR A SRR T R A X R fﬂl%?) gy o Bkl B
HKIncrementalEncoder fllIncrementalDecoder FTE XD . a4 R £5 7T A
PRERIRAS.

streamwriter
streamreader

NS TN | R e s A I IR G e o R < | A%Uhﬁg{a%%smeammlter
MStreamReader g CHIHE I . T m iR as ol DAMAFRIRSS
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?ﬂgfﬁ{hﬁ%ﬁéﬁﬁﬁﬁ%%ﬁéﬂﬁ%iﬁl‘lﬂ, ABHAR P T DA MR E, BN Lookup () SRINAT S AR
Ak

codecs .getencoder (encoding)

1A 7 R AT 25 3 ] LA ) 5 B K
LEGRT AR FIRN5] % LookupError.

codecs .getdecoder (encoding)

BRI E I T 1) A PR 8 3R [ LR 35 R
TE A TR BN F5| & LookupError,

codecs.getincrementalencoder (encoding)

BRI E O T B A PR 8 3R ] e b o e G B T B
AEG 8 TCIE AR 2 s AR 8 A SR B U D 4R IR 5| & LookupError,

codecs.getincrementaldecoder (encoding)

PR 5 e T 04 2 AR e 3R 1] s A s 2l T B4
TEH RS TEAEAR B SO S A5 A SR R U &5 | & LookupError,

codecs.getreader (encoding)

B B AT R BRI H St reamReade r Ko T B8
LGRS AR FIRP5] % LookupError.

codecs.getwriter (encoding)

BRI E S 0 S as R st reamiri ter KB T B%L
TR T AR BN ] % LookupError,
LS SO PR 8 14 Pl 2o 205 24 4 2 A R e 1 2 R
codecs.register (search_function)

TEME— A IR EHR R R A R AT 28, RV NG TREFORM SIS 45K, IF
R [o]—A~CodecInfo X4, FEMBEMATLIELEN L EMMIIEILT , ER4IR [ None.

TR R KB H AR AR, XSS LT P RE S A, BN BT el b E A
£

HEIRNE R open () FIF]RIRAY 1 o BEHURBRAE C 9 T4 SUAR SO 7 50, (BB LR T #ioh T
FLERBOIZE, FUVRLESRAE b SCHF IR B 3 22 25 28 ) A A s -

codecs . open (filename, mode="r’, encoding=None, errors=strict’, buffering=-1)
6 ] 45 3€ 1) mode FTIF C i 1 SCAFFF R [0l — 4> St reamReadeririter BSEBI, ALY 9
/RS o BOARY SR o, FOR AT TIT 3

WM TERC SR A I HRIBETIF . S AR & BT " \n" BHH,
mode ZAIRI AJe W B open () pREIT A AR — BRI "o 28A 3.

encoding 552 SCHFBT AT ARS8 . FVFAE RIS ook 53 R AR (R R 28, T
{7 VT SR SR B T 8 ) RS 25

A PAFRAE errors He i U IR T 2 BRIME ' strict ' FRTEH BUgmD RIS 5| & ValueError,
buffering 15 X 5 W B open () BRECFIOMIE . BRAE -1 R0 FHBRIAR Zoh XK/,

codecs .EncodedFile (file, data_encoding, file_encoding=None, errors="strict’)
REl—A>St reamRecoder 5L, BARBLT file B HIEERDAIRARAS . 24005 HROAS Y 5 P I L4 SC
(EREESIEREIR

HACALRE SR R SRR E /Y data_encoding ftY, SRR LAITH file_encoding 1) ¥ i EH A
JRAGSCHE o MR AR STPFSEIR 73T KA file_encoding fiff, HLARIFEH data_encoding T4
.
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MR file_encoding K453E , WBIAK data_encoding .
FIDAFEAE errors HesE SCRTGRAL BTy 58« BRIAA ' strict ' FORTEH BUAD AT RN G| K valueError,

codecs .iterencode (iferator, encoding, errors=strict’, **kwargs)
it 3 X A A TR AR A Y iterator FTERALHISIA o IR EUE Tgenerator . errors % (DA
FAEATHA KB FSE) 2B athmgmitds.

W R BB SR i RS AR 2 32 st v MR IE W SCAR S TS . PRI E AR SCRP T B = gmi g, Bl
il base64_codec,

codecs.iterdecode (iterator, encoding, errors=strict’, **kwargs)
ol A 14 B AR 2 L AR R iy irerator PITRALII A o BLRREE Tgenerator . errors Z41 (DA
FATAHA XA FSH) S LB s .

IR BCE SR S RS g Z by t e s W R UEATARIG « DI E AR SR SO B SR M it 2, Fldn rot_13,
B2 rot_13 A DAl FIFRRUR I i terencode () REH .

ABHGRFEBE T PA TR, & T RO S AT S0

codecs .BOM

codecs .BOM_BE

codecs .BOM_LE

codecs .BOM_UTF8

codecs .BOM_UTF16

codecs.BOM_UTF16_BE

codecs.BOM_UTF16_LE

codecs.BOM_UTF32

codecs.BOM_UTF32_BE

codecs.BOM_UTF32_LE
X R E LT 2R TS, Bl 28 g% I Unicode 545 iU #ric (BOM), B {17 UTF-16 Al
UTF-32 cdfi i 5 CATR WA AT 5235 5, FF4E UTF-8 g1 Unicode %544 . BOM_UTF16
2 BOM UTF16_BE 8{BOM UTF16_LE, BARBRTEEHANFEINT, BOM £BOM _UTF16 [
W44, BOM_LE J&BOM _UTF16_LE W44, BOM_BE J2BOM_UTF16_BE W45 . HAbFES N FER
UTF-8 #il UTF-32 g hd#&= 4111 BOM,

7.2.1 JmfRtoeR R
codecs BPGE LT — FR ISR E LU Ao R RIAT TARR B0, I L nl AR i 4 et
S DAY B o

BERR G AR AR 0 SO AN O A I Python Wiy it . TR ISAS . JOIRASHRIMAR . EEEL
AR E AR IS AR H 25 IR G s/ A 8 R SE ST S a2 b T
BE SCHR A AS R ey A B 24 B A AL B 1R o

HEIRAEH R

N T TACHIBR AL B R AL BT, 2 AR 2 0] PAIEL 1L 13252 errors FAFE S ORI R A B RAL T 580 T
A FRifER) Python Zf S #iE ST LB T AR AT A -

& aX
"strict' | Bl%&UnicodeError (BHTH); XEBBIANW LR, fEstrict_errors () P,
"ignore' | ZWEANUAAE IR I BRI — @ AR AT, fEignore_errors () HEEH.

PATR B A B 7 SR A0E T SR 2

148 Chapter 7. Z#HIHIER S



The Python Library Reference, k% 3.9.1rc1

=] 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 FRIBE: 'surrogateescape' l 'surrogatepass' fEIRGTETE,

TE 3.4 UL 'surrogatepass ' fIRACHTT ZHAEE T utf-16% F1 utf-32* FfEi5as .
3.5 FRINEE: 'namereplace' FHREAH TR,

6 3.5 IR 'backslashreplace' £5RACIR T R INAEE F T RS FNEEH
FOVFRIMEEE A TT LA I FE R i 44 1 A 1 AL B G0k 9 -

codecs.register_error (name, error_handler)
FERFR name 2 I HEEIRAC TR R EX error_handler. 4 name 948 € NS RIE SN, error_handler %
BT HE 78 BRSO REAE 2 T R ARAL 300 1) 2 2B B R RO 00 S B00R A
YT g, RV error_handler 345 A—A~UnicodeEncodeError SLf|, H &4 X5
PR E SR . B i | & B S w s 25, S nr PR El—~ e, Hd &
AT G350 B R 52, DA SO G RS A T A B . B R R AT AN st r Bibytes 2B
B, QSRR G T, G AR AT BR bR A 2 2o X, WA BT SO AT,
TR XS R XS R AT A o X IR AR A B i iS5 E S e 48 0 S B ARSI T . S B E RN
XA A PR RIIARE . QnRE5 A B B R 5| & TndexError,
R RO M WM RO L, AR Z A FE T K #UnicodeDecodeError
W UnicodeTranslateError fE45 AbPRAR Y, IF H ok B 45 5% b BEARR P 1) 85 e 0 5 05 1 B 452
TN HH

ZHREMT R T 58 (CLE bR DAL BT 58)  RT Id A FR A T AR

codecs.lookup_error (name)

0] 2 HITEA FR name 2N YEN S RACFE T %

TEALFR )T S ICIEREBIN R 5| K LookupError.,
DA R i A By S A Rl e R 2 20 e 5 O R ] -
codecs.strict_errors (exception)

S strict ' FRIRAEIRTS: BB DR AT K UnicodeError,

codecs.replace_errors (exception)
LI 'replace’ FHRALERTISE (SUH T LA Z #0): S ASREHy 2 OF RS amis), fiF
A REH Y \uf££d" (Unicode FHit747).

codecs.ignore_errors (exception)

P " ignore’ BRRALIIITEE : ZMHHRAR AR I B B il s AR SE AT o
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codecs.xmlcharrefreplace_errors (exception)
S 'xmlcharrefreplace’ HHRALEITT % (UM TS0 A% 25 (O gmfd #): R W] 2w A5 Y 4515
PAE 4 XML “F 455 | I EA TR 4t

codecs.backslashreplace_errors (exception)
P 'backslashreplace' FEURALIITT S (UM TS0 A 20 #0) B8 DA XA RUEIF AT S AL B9
¥ SUPH) A TR B

codecs.namereplace_errors (exception)
5P 'namereplace ' FRIRALIN S (BT T A %0 44 YRttt e) : A AT gt AR A \N{ . .
-} ST I A TR

3.5 BRI HE.

FoARE R Im D FOREED
BA Codec KE L TIXEETTIE, [FIIIERE ST TCARAS G A 45 AR 4 14 BR Rcde 1 -

Codec.encode (input[, errors] )
it input X GIR ] —ATCAL R GL HAEK D). BN, rext encoding 2 Bl FHEE R 74T HE D D
3 (BIA cp1252 B 150-8859-1) K FAFA AN FATH IR .

errors ZHE SCT H I RS RAE BT % BROACH "strict' AEHITR.

W EAR—ESTE Codec SEHIHERAFRAS . W HSIBAFREN St reamiir i ter fE R 4RSS
DASE s Rt e A T 4 i
Y AR 2 e A AL FR K B AT LR 0 2R [ iy B X R BB 25X 42

Codec.decode (input[, errors] )
FT input X5 IR [l —NTCH G th X5, JHFER D) . BN, text encoding WIRTESHRAE 2 (6 I e 1
FAFER e 2R T FR X R R AT R X 5

Xt SCA G A M7 A B AT RS A%, input WAZFR— AR ERXE R R A T R e X% 0
IXTER - BAN, ZEi DX AN B N A7 SC

errors ZHE ST BN AR R, BHAK 'strict' AAHIHE,

BITIEA—E 2 AE Codec LB P RAFIRES . AIELAURIAIRISHY St reamReader MRS fF i
PASE 8 A T AR

PR AN REAS A B 2K PR A A AEBE AR B0 3R 0] i 0 R T A 250 %

i & X KR FIREED

IncrementalEncoder flIncrementalDecoder IR T W E X W FMEB A AR O, X4
N B G /A0 R S 3 3 X TG R A G R A A 2 ) — R Y, T A e X 1 5 e B AT R
Hencode ()/decode () JFEMIZ R - 4 5 2 g i 25/ 000 245 2 76 T 3 ) ) 00 1) B B2 s B0/ 0t 10 2
T2,

WHencode ()/decode () J5¥k R4 A 4T85 B A 38 8 TR S gn i/ SR s 27 261 T 40 15 /RS 1
AN N B — R IS B 1t
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IncrementalEncoder 35

IncrementalEncoder XS — A AT 0SB LT AR A, SN ig gt
e SCX LTV DA 5 Python 2 s 25 3 R AH A .

class codecs.IncrementalEncoder (errors=strict’)
IncrementalEncoder SEAIIF TSRS

A B R A g B A LA S 2845 1 o BT T A B A A AN S 28, B AT H
& L SHA 29k Python S iR N B (4 1]

IncrementalEncoder W DAHATHEHE errors JEBEF SRR SCIUA R AR AC B 2. 0l HB(E S
SRR IE £,

errors ZECRRIE LS — AR 2 W) J@ 1. 8 %) bbJ@ MR A 5k 7T PAYE IncrementalEncoder X4
B AL A 3 I EAS [R] A AR A BRI 2 1] A 7 D) 46

encode (object[, ﬁnal])
G 1 object (£ Ff Zi i 2 1) 24 AR S 9 A % 18) I 3% 8] & 9 55 10 25 R X 4. R X 2
Stencode () WIEZEAMN final VR EAE (BRHAHERE) .

reset ()
R as BB NPIIRIRAS . i Rie %5 P .encode (object, final=True), fEib
B A— N EF IR, EERESITE  .

getstate ()
R IR ER 24 BPRAS, R(ERA N — AR SEPIM SR 0 2o IWIRPIRAS . (HLEEHOE
02 ZRWPIR A F7R W DAIE 3 g 2H A PR AS 5 45 R 2 A0 £ 0 70 S5 g A S R Bk e 4t ol — A
HE) .

setstate (state)

PR S HPIR TSR state, state DT getstate () FHREI— A SRILSLRES .
IncrementalDecoder %5

IncrementalDecoder RN —AM AT S . B LT AR A, B URag gt
e SCX LTV DA 5 Python 2 s 25 3 F FAH A

class codecs.IncrementalDecoder (errors=strict’)
IncrementalDecoder SEAIIFTE R .

I s R R AR A M T 25 12 11 o AT WT DA S AN B P 24, (HAATEIX B
& B 220k Python Gifif bt LR T AL -

IncrementalDecoder W] DAHATHEHL errors BT SRR I R R B 2. 0l HB(E S
B4R RTE £,

errors ZRCRFPIRIEL — MR A B @M. il R PR E AL nT PAJE Increment alDecoder 34
A ALt ) AT TE AN [+ B SR AL TSR 2 TR A T L) 48 o

decode (object[, final ])
fRAS object (23 5 fift B 2% 19 24 AR A28 A% 1) I 2% [l MR A5 19 45 R % 4. i aixX 2
Xfdecode () W ZVH AN final WA HEAE (BROINHRIE) o WER final Fy BLAE W iR A 24
DAART i N AT 58 A 5 I Hb U RHT A G X o R TYEME] (Ban il T fin A 253K
E?f%?ﬁﬂ%%%&) e A AEFETCRAS I 00 T ABFERI I A A AL B GX W] RES | K —1
) o

reset ()
PSR BB RIS .

getstate ()
1R ] R 2R A HR S o XM —A T, R T R A 1 R AR ) i A 2% o
KXo 55 I — AR, ATDASORIIRES G E . (LB MR 0 28w UL IR
FE ) ANALICP RS B 0 WA ] AR RS 25 5 A E G i A HLDA 0 1t
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IR AR S, PATERESE AT 2 Zeuh 1A i ATt i0s 2 A8 A% 25 (7 HC 3% (1] 31 g w8 AR A& AN 7™ A AT A iy
o (FCBECEIZ A BEMARES 5 B AT DA 2 g 2/ PSR B 4 R A A R 1 5 1 il
G By B ROR e ek — AR B )

setstate (state)

FHERSFRAVIRS BN state, state WM N get state () PRkl — MBS GRS .

MBI GREDFOREED

Streamiiriter flStreamReader Rl 7 — LUy I TR T, WA ISR A #0713 M S BT ) 20 i A%
KT 1S encodings.ut£_8 FRIRBI T HEAFTEEX — A

StreamWriter 318

streamnriter $fE Codec ITH, ERELTINTHE, BAWAE ARBHBLAE LLLEI7 AT
Python 4ifI AL A2

class codecs.StreamWriter (stream, errors=/strict’)
Streamiriter SEHIHIMEERE,

P X E AR AR LM 582 1 o ENTRTLAE bR inmshm v 24, HIATERX L
SUNZHCE 2 Python G fif i e 2 T (6] -

stream TN — A T4 2 R B TTF 5 A SO B0 SO PF 2
Streamiiriter A DERHE errors X SHORL IR MM RAIIT R, WSR2 5
TR0 S T 25 1T SR b H AL BT

errors ZHLH PRI — A4 (0B k. 306 BB PEIR (B T DAE S reaminrs £o.r XH4 102 i
30 P 5 2 0

write (object)

RERBD IS IR R NEEAZ -

writelines (list)
P RN FRA RS RBS AR (MRl EHwrice () FHE) o« ARIERTHE) T g fRhg
A LRI T

reset ()

WRHTH 2 T REPIRAS A S R A G X

AT B T3 3R B 24 8 ORAE TR RO Btk DASCVF B A B A T v el i o o
CEREHEi RIS VRIS

BT EIRBTTR, Streamiriter iBNARARR BT ZIRH BT HAL T IE AR

StreamReader Y{%

StreamReader 2jg Codec 13, EEN T ANIIE, BRA AL E SGX LI ik A5
Python i 5 AL ZAHAZE -

class codecs.StreamReader (stream, errors=strict’)
StreamReader SLRIHIF 2L,

P i S A AR I M #5821 o ENTRT LA bR ingish i S 24, A ERX L
SUNZHCE 2 Python Haff i e 2T (1] -

stream SR N — BT G RS T I T LA B B R 1 SO SRS 42

St reamReader W] PAIEIL IR errors BT SHORSLIA RIS R BT 5. WSR2 7
TR 2R AR T SRR R R DAL B R
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errors SRS — A @M. @ @ HEIRE R T ATE St reamReader XF4RYE
I PNAEAS ] 10 B 15 AL PSR W 22 (B R T 1482

errors ZH T R VFREE G A register_error () By R,

read ( [size[, chars[, ﬁrstline] ] ])
FRE oA H R IR M SR X R

chars ZHIHE I ELR I ) RIS JE TS 07 B8R . read () I VEMEAN 23R MR 3 SR AR 450
P, (HALR AR R, B RER DT RR B B

size ZALIR I EEEEIUT MRS Y L 4 5 730 R B2 A e R BRI EL . AR vl DATE 24 b2 A it
WE . BOAME -1 FR R REZ B BOF MRS . IWTE 2R H 2 B IE— Ui T B R 3¢
o

firstline TEARAE I ANSRAL J5 ST S AL ARG A e, I OGR 8155 — 4Tk 28 1.

WO R T oA SEIBORM, X RGN U TE S B 58 AN S E RN SR VR 17

DUR R AT REZ MU BSE BRI . BN, ARAE TR _EAFAE ] A S A 4 R BOIR SRS, XA AW
readline ([size[, keepends] ] )

M AL — AT 1R ] 8 S A s

WERESE T size, WIKRFHARS size ZRMLBETH) read () J7ik.

U2 keepends JMRAEL, WIATATAATRF MR 0] 947 25 % o

readlines ([sizehint[, keepends] ] )
M AT A T HRE A — T R 1]

FTEARAT S D 2t decode () JrikoRSEBL, HF HANSR keepends y ELE I 2 5 HA 35

AR LH .
WRLEE T sizehint, WIXFHAE R size ZEUL L TMA read () k.
reset ()

B E N TIPS Al i ds G X
TR AN XA AT B AL T LT VAR T2 H AN T RERS AR B R T IR
BT EIRRITE, StreamReader IMMARHER B F R B A HAD 5 SE AR E -

StreamReaderWriter 35

StreamReadeririter J&— A ERYSE, AVEXT I TAET NG AR Rt T o,

HAF AT & E W A Zookup () sREUITR B T RO 15 5L 61

class codecs.StreamReaderWriter (stream, Reader, Writer, errors="strict’)
ffE—A St reamReaderriter LB, stream Wi —A AN . Reader Fl Writer Wi/ hj 4y
BRI T St reamReader St reamiiriter ¥ IR L) HEEZE . HiRAC B 5 7 A eI A1
B AT E PR A 5 ok 5E .

StreamReadeririter SLHE X T St reamReader MlStreamriter RHEEHED . BAIAYE T

KA T2 BT HA T R
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StreamRecoder X5

StreamRecoder R —Fham s 2R 5 — Bl X0 T AL AN [F] 5 FEPRIE A 1 DA I AR
HH S IF A E AT A Lookup () BRI 81 T BREOR M 1551

class codecs.StreamRecoder (stream, encode, decode, Reader, Writer, errors="strict’)
B —AN S P T W A ) St reamRecoder SEAA: encode FlI decode T AHET Hijsi— X ACHS AT TLA %L
YR read () Ml write (), T Reader 1 Writer TAFT )5 iw—stream FHIEHE o

AR] DA A 2% G Sk A T B S, QAN Latin-1 %4 UTF-8 A M S ) 546 o
stream ZEIR—ASSCHZERT S

encode 1 decode Z5 W E Codec ¥ . Reader 1 Writer Wo/il K4y BiL T St reamReader
Mstreamwriter BN R REEZE.

FE R AL PRI 1 5 R R B B AR 8 A R 2R 5E
StreamRecoder SEfE X T St reamReader flSt reamiriter EMHAGR . BN KTHRKE T
JE BT HAt ERE M

7.2.2 fHEZIER, 5 Unicode

TFRPEBRTE RGN TR 0x0--0xLOFFFF JUI NSRS, (15554 PEP 393 T A % SC A THENS . )
— EUPAFER TR BEAE CPU FINAF LASME I, 19 AR/ WP A0 5 B AL A b s o — A K
[ Anfe) i HAR A S a8 —E , RFPAFER RS P SRR a1 A9 P B AT
BFEH Ao AFAEVFZ AR SO P P RS A% . ENTREEERR N A2 2

I 87 B SCAS G i A 20 (FR R ' latin-1' B 'is0-8859-1") R L 0--255 Wb 5= 45 {H 0x0-
-0xff, X EWRE WS U+00FF DA b0 (9 5 AF 53 O 42 J0 v A T G o R A R AT g AG. IX
FEMRE 5] K UnicodeEncodeError, HIEN KM T H X (N FEMYHIREETRSA N
Kﬂﬂ):UnicodeEncodeError: 'latin-1' codec can't encode character '\ul234' in
position 3: ordinal not in range (256),

A 7 (B AT i) 24l Unicode (57 AN [ 14 - 105 BT RF X 28
B LRI R 5T 0x0--0x££, BAFDCRUMELIA, R T ST I IS HI A encodings/
cpl252.py (E— A Windows b A 40 HE 0. Hp & — 5 256 N PP AT
&, SRR AT T (E

FTA X 28 2 i A% X L BB X Unicode FIF i SCAY 1114112 ASRSA7 A 256 3BT 400 . —Fh WA il B84
Unicode fiZh {37 4 iy BT 422 1 Il A X BRI LA AE M DU AN TESE ) 74T o AFAE IR R T B . DAK
Ui FEAEAB I A/ N P A o X P FP A X4 A PR UTF-32-BE Fll UTF-32-LE. ‘Ef1AYHLE AT PA%E
BIULR : ARARTE— & /NP LA L UTE-32-BE NI /RREZTTE S i A RIS s B % 75 . UTF-32
TG T XA M AT A HES R R O AR . 243 B g HLAA R [R5 ) CPU 2 U
AT RS . A T BERESASIN UTF-16 Bf UTF-32 FHY AR K/, 1T A Bl i) BOM
C FAMEFRIC) . XX F Unicode 45 U+FEFF. W FEG R HINF 44 UTF-16 B{ UTF-32 FI %
IRk . WA FE A B UA (0xFFFE) & A AT BT Unicode SCAS HH R ARE ST RG24 &
P—A~ UTF-16 B¢ UTF-32 F)P N E NP4 & U+FFFE B, SO eI B3 T2 Bl . RE
WIS U+FEFF iR 5 — A% Y ZERO WIDTH NO-BREAK SPACE: HJ T3 N2 H A AV B34
BRI FAF . B0 A R MIE S T EE IR /R . 7E Unicode 4.0 H1 ] U+FEFF £/~ ZERO WIDTH
NO-BREAK SPACE B #FH (Mt U+2060 (WORD JOINER) iR LS ). X1 Unicode 3{4-ATh 9% Whsi
RENSAL TR U+FEFF PSS L0 - BOM B8 i B 4 i Z I A6 5, FHHE 72735 5 Wi
%Z?ﬁ%)ﬁ%%ﬁ%&%; fE4 ZERO WIDTH NO-BREAK SPACE B @& MElFAF, G HMFERF
i,

WA T — PP AR RES X FT AT 1Y) Unicode “P 4 T4 : UTF-8. UTF-8 2—fif 8 (iiZift), XE AL
UTF-8 HiscAy P 5 Wi Fe . UTF-8 55 R 8 i 4 51 i i 2 A (BesE i) AN
FL. PSRRI FZPUAMEN LAY BRI —MEN 0§ kRIS B8 . Unicode 45 4%
PARTEX AT AT (o x Sy INEGL, PR — A RPREZS X R FY) Unicode 4% ) :
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Sk YA

U-00000000 ... U=0000007F | OXXXXXxXX

U-00000080 ... U-000007FF | 110xxxxx 10XXXXXX

U-00000800 ... U-0000FFFF | 1110xxxx 10xxxxxx 10XXXXXX
U-00010000 ... U-0010FFFF | 11110xxx 10xxxxxx 10xxxxxx 10XxxXxxx

Unicode /4 i AN EE BEAY— >l B ) o 62 xo

M UTF-8 J&—F 8 (445X, Kt BOM 2 AMER), I HE D FarE h gt u+FEFE F4F (B
T RAERE—ANFLE) ELWi A2 ZERO WIDTH NO-BREAK SPACE,

A INBE BT, WA BE2Z ICEE & — A FAF 6 TR m oA . A3 Fh 15wl 5 4
A% 2R ] AR AT B I BEAL 5 5 . SR T} UTE-8 S 12 AT AERY, K UTF-8 35 4 B
ANAVHEREFATF IR BIEEAE o o THETH UTE-8 Z ik i nl 54, Microsoft A& BH T —Ff UTF-8 A5 {4
JE (Python 2.5 FrZ k) "ut £-8-sig") %]/ T-H Notepad #2)7: FEEAi] Unicode “FAFAER B A X2
A, 2565 A UTF-8 4ifif¥) BOM (B iR X DFIFF: Oxef, 0xbb, 0xbf). LA
PSR A I () SCAFARAS KT RE AR 8235 (TS (Bl i1 &mt-h

LATIN SMALL LETTER I WITH DIAERESIS

RIGHT-POINTING DOUBLE ANGLE QUOTATION MARK

INVERTED QUESTION MARK
X T is0-8859-1 Z g KAL), BXRFF TARIE T AR ERAE I ut £-8-sig SR, BT
PAZEIX HL BOM PR FI AN S 5 B a2 =4 19 20 BT 66 R A 23 IO, T 2 1 5 B s 1) 4 e e =X 0
B IR TR utf-8-sig A fRRL AT Oxef, Oxbb, 0xbf VE Nk ZAFN G A E. TEI TR
ut £-8-sig FFBETX =AFAY, WRCAER CHR L ZAFI BT . 76 UTE-8 Hf Rzl
BOM, i . 2438 G T AT 1A H 2R

7.2.3 ¥rAEmIS

Python Hi7 T1F%2 WE M Ffias, EATMSEIEEE i@t C ke, B ZladpugtR. PUTRIEEH
A RS AR AN 2, R HE T — 285 L 5 44 DA S G A =l w A AT TR . B ANE 5 P R_ A
FERTCE R . R ACE KNG RGNS E AR RN I P B T2 A 2 a4 Hit,
'ut£-8"' 2 'utf_8' HmARERITA RN .

CPython implementation detail: 7 L& L 45 i A% 20 AT DAGE o 2 e i 2 A R AL R TH B . X Se 41k
HL&XFF CPython SR Ui BBl & — LA BRI BI4Z (K/INEAEHIE) R H]: utf-8, utf8, latin-1, latinl,
is0-8859-1, is08859-1, mbcs (Windows % J&), ascii, us-ascii, utf-16, utf16, utf-32, utf32, M3 55 7 T X ge &
RIETFAF IR . X S A% =0 HoA 51 44 T BB & S B E i AT 1 .

TE 3.6 JRE M AR AIERXT us-ascii AL 2 .

WE PRI SRR RIE S . BT (FIAE AR S0FF EURO SIGN 48)  RAR 43745 B 7 BiL Y
WL HATAEZE 5o R XS T WG = R UE, B HAELA T JLRPAZ 4 -

o FA~ISO 8859 Zifih 4

* 34~ Microsoft Windows Zfit UL, 38 # /2 IR2E F A 8859 Gifhdle, (HL& I MHINne BB 745 Rk B ed
A o

* A~ IBM EBCDIC %i i

* HANIBMPC it i, @ # 2% ASCI

YmHY IS ES
ascii 646, us-ascii Hrh
big5 big5-tw, csbig3 R
big5hkscs big5-hkscs, hkscs ke
cp037 IBMO037, IBM039 YiE

T oudkEE
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x®1-4In
e GIES BE
cp273 273, IBM273, csIBM273 TETE
3.4 FiIRE.
cp424 EBCDIC-CP-HE, IBM424 B
cp437 437, IBM437 g
cp500 EBCDIC-CP-BE, EBCDIC-CP- | JgKK
CH, IBM500
cp720 (TR Bl
cp737 A
cp775 IBM775 W% R S
cp850 850, IBM850 PHRK
cp852 852, IBM852 HRR A AR R
cp855 855, IBM855 POmA T, BEP HiE, BH
WiE, MG, JERYEE
cp856 EESH
cp857 857, IBM857 T HHE
cp858 858, IBM858 (R
cp860 860, IBM860 A TR
cp861 861, CP-IS, IBM861 VK B E
cp862 862, IBM862 RS
cp863 863, IBM863 JESSE
cp864 IBM864 [ERERS
cp865 865, IBM865 P BRI
cp866 866, IBM866 ek
cp869 869, CP-GR, IBM869 e
cp874 Tk
cp875 A e
cp932 932, ms932, mskanji, ms-kanji H&
cp949 949, ms949, uhc HhE
cp950 950, ms950 ik
cpl1006 5 RHR
cp1026 ibm1026 T HHIE
cpl125 1125, ibm1125, cp866u, ruscii [N
3.4 FiIRE.
cpl140 ibm1140 PHER
cp1250 windows-1250 HH IR A< K
cpl251 windows-1251 PRANFNE, FHEP T, SH
WiiE, Mg, JERYEE
cpl252 windows-1252 PURK
cpl253 windows-1253 s
cpl254 windows-1254 4+
cp1255 windows-1255 Ak
cpl256 windows-1256 ERERS
cpl257 windows-1257 BB HigE S
cpl258 windows-1258 R T
euc_jp eucjp, ujis, u-jis H &
euc_jis_2004 1isx0213, eucjis2004 H &
euc_jisx0213 eucjisx0213 Hig
euc_kr euckr, korean, ksc5601, ks_c- | EfiiE
5601, ks_c-5601-1987, ksx1001,
ks_x-1001
gb2312 chinese, ¢sis058gb231280, euc- | fajf4 3¢
cn, eucen, eucgb2312-cn, gh2312-
1980, gb2312-80, iso-ir-58
gbk 936, cp936, ms936 ik
ToidREL
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R1-ZIW

RAY B BE
gb18030 gb18030-2000 G—PUE
hz hzgb, hz-gb, hz-gb-2312 Ak d
is02022_jp csis02022jp, is02022jp, is0-2022- | Hi&

jp
i502022_jp_1 i502022jp-1, is0-2022-jp-1 His

1502022_jp_2

1502022 jp-2, is0-2022-jp-2

Hifr, ®hif, ks, ok,

it

1502022 _jp_2004 | is02022jp-2004, is0-2022-jp- | Hi&
2004
is02022_jp_3 i502022jp-3, is0-2022-jp-3 Hi
1502022_jp_ext 1502022 jp-ext, is0-2022-jp-ext H1E
1502022_kr csi502022kr, is02022kr, is0-2022- | EfiiE
kr
latin_1 i50-8859-1, is08859-1, 8859, | VHEK
cp819, latin, latinl, L1
i508859_2 is0-8859-2, latin2, L2 HRR AT AR R
i508859_3 is0-8859-3, latin3, L3 HAE, SH A
i508859_4 is0-8859-4, latin4, L4 BB HytEE S
i508859_5 is0-8859-5, cyrillic A E, AP NG, DH
Wi, ik, FERYETIE
508859 _6 is0-8859-6, arabic [ER[ER
1508859_7 is0-8859-7, greek, greek8 T
is08859_8 is0-8859-8, hebrew T HR1E:
i508859_9 is0-8859-9, latin5, L5 T HHE
is08859_10 is0-8859-10, latin6, L6 JLGES
is08859_11 is0-8859-11, thai IR
is08859_13 is0-8859-13, latin7, L7 WP REE S
i508859_14 is0-8859-14, latin8, L8 LRI
is08859_15 is0-8859-15, latin9, L9 PR
is08859_16 i50-8859-16, latin10, L10 ZREENR
johab cpl1361, ms1361 ik
koi8_r ik
koi8_t P
3.5 Bl RE.
koi8_u By 2y
kz1048 kz_1048, strk1048_2002, rk1048 WA TR T e
3.5 Bl ife.
mac_cyrillic maccyrillic LEAIE, RS e, SH
Wi, ik, FERYETIE
mac_greek macgreek A
mac_iceland maciceland VK EE:
mac_latin2 maclatin2, maccentraleurope, | H AN 4R EK
mac_centeuro
mac_roman macroman, macintosh PHNK
mac_turkish macturkish +HHE
ptepl54 csptepl54, pt154, cpl54, cyrillic- | M EETILIE
asian
shift_jis csshiftjis, shiftjis, sjis, s_jis His
shift_jis_2004 shiftjis2004, sjis_2004, sjis2004 Hig
shift_jisx0213 shiftjisx0213, §jisx0213, | HiE
s_jisx0213
utf_32 U32, utf32 AIES
utf_32_be UTF-32BE A ES
utf_32_le UTF-32LE AIES

7.2. codecs - YRfEtSES MM KK
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R1-ZIW

Py e BS

utf_16 U16, utf16 AR
utf_16_be UTF-16BE AR
utf_16_le UTF-16LE AR
utf 7 U7, unicode-1-1-utf-7 mEiES
utf_8 U8, UTF, utf8, cp65001 A EE
utf_8_sig s

TE 3.4 R PR utf-16% Al utf-32% G #8RFAS B LA i i A BEAD { (U+D800--U+DFFF), utf-32%* AL #KF
S FEARAD 55 A A ST A B T R4

TE 3.8 IR cp65001 HUAEE utf_8 I— 54 .
7.2.4 Python ¥ Er%GIZIER
S U RIS AR 2 Python %)@, KB I17E Python 2 AMEA L S o X e i a4 H pr i iy

W AT 8B N R A (S BRSO A0 2 R MR AD 5 o L 7 5, (R 2R o2
DR SRR BRSO OO SCAR GRS ) o X T AR PR &, %A & SO AT 1] o

X F TS
PAT AR AR IR T st £ bytes KGR bytes-like object F st r RS, FEBLT Unicode SCALIRG .

45Ag IS aX

idna ¢ B RFC 3490, 5 i &
flencodings.idna . AN H
errors='strict',

mbcs ansi, dbcs Windows % J&: fE{E ANSI Ui
% (CP_ACP) XJ AR5 T 90

oem Windows £ J&: i OEM 4
71 (CP_OEMCP) X} #4447
Hihd o
3.6 H T AE.

palmos PalmOS 3.5 [ 2 A% =

punycode SCHL RFC 3492, ACHARTGS
RIS o

raw_unicode_escape Latin-1 g b5 A% =X B o Ho A A

{7 PA \uXXXX Fl \UXXXXXXXX
AT . A AR 2 PA
fEAn] 1 g L. BT Python

1) pickle 8.
undefined A AR G K, H R
WA EAFER WA G A B AL
P BB .
unicode_escape G T DA ASCIL % b4 1y

Python 7§ {4 H 11) Unicode &
M{E N A s, HE5]5
KNEik Lo X} Latin-1 J54CH
AT . 15 & Python JEAL
552 Fr_EERIA A UTF-8,

TE 3.8 BUE M "unicode_internal” 45 fETG S L 9L 14
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—i# iR

DL R SRR T — HEREE: bytes-like object Bbytes R, BIIR by tes. decode () B
(Brik E s £ - 2R ).

Ay GBS aX YmAoEE/ARADER
base64_codec” | base64, Y ERVER U 24T MIME base64 (455 4, baseb4.
base_64 BAE5—1NEKER '\n") encodebytes () /

TE 3.4 fREE U 32 AT B bytes-like object £ baseb64.

N R L decodebytes ()
bz2_codec bz2 i ] bz2 4 PEAERL bz2.compress () /

bz2.decompress ()

hex_codec hex FHEAERCE N TSR FoR,, B | binascii.

(KA b2a_hex () /
binascii.
a’b_hex ()

quopri_codec | quopri, quot- | BFEEVERE N MIME %55 | S i T EI8E | quopri.encode ()
edprintable, H.
quoted_printable quotetabs=True/
quopri.decode ()
uu_codec uu i F uuencode #E e VEXL uu.encode () /
uu.decode ()
zlib_codec zip, zlib i 1] gzip B4R HEEER z1ib.compress () /
zl1lib.
decompress ()

3.2 B fE: KA e
T 3.4 BB AL A5 344 o
XFRR

DA G e i 7 SCARE e st r B st r (L. B AW st r.encode () Fiscir (I ER A by tes
R ) .

)

rot_13

IR

rotl3

aX
3 [ A R U R i 2 4

3.2 FiIRE: R rot_13 SUARKE .
TE 3.4 MUHE D KE rot13 H44 .

7.2.5 encodings.idna --- N R FPREERLEZ

AR SEE T REC 3490 (W H 2 H Y = Prikdi44) #1 REC 3492 (Nameprep: H T [E Fribig44 (IDN) [
Stringprep Fg # 3C1). B EfE punycode gl st ringprep BERE_FA ) .

iX 28 RFC 4t [m] & L7 —DMAEd 44 1 3 FEIE ASCIL E4F i ¥ ill. — 8 ASCIT 5= 47 1Y 45 44
(4 www.Alliancefrancaise.nu) & ¥ NI ASCI 11 4 15 4% =X (fai #x ACE, il www.
xn--alliancefranaise-npb.nu). Fifi)5HIE4 0 ACE AT AR T B i T45 e Prslm s il
MBS, Ha0 DNS #if], HTTP Host “FE% 4 . WFHARAE N H ATy a0 vl REFRX)
FFRTIL B R 24 375 B R Unicode 3844 bR 4% 40 26 11 IDNA, If4E ACE Fr%4 2345 1 2 il
Y Ho A ] Unicode .,

Python PAZ Ry A S RpiX R d: idna Sfft #4447 Unicode Al ACE Z a4, - THE section 3.1 of
RFC 3490 7 S 73 B T AP RE A TR IR0 AR, FHIRIE TG 2R R4 ACE, AL

VBRTF A S, 'base6d_codec' WHEZALALE ASCI st r SEHIH TR
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ST L R AT TR IR RS FRR R EI R AT ACE AR% 448 Unicode. BEAL, socket
REHN] LK Unicode EALA AR ACE, DAERIFERFE 1L 4 socket BRI I A 1140 BH1L4 -
Btz A, U2 E AN RS BAIBE BNt tp. client FILtplib #{HZ Unicode FALH
(FfHhttp.client MAFE Host FEMENHIAR IDNA £HL4, AR EFRERIRIZTBIIE).

MM R AT (BN 2 FR AR ), $ Unicode OB 2 F B lhAT A 22 1 I PR it ot
SEALAA BB R R E AT f#AS 24 Unicode ..

encodings. idna BIHGASIH T nameprep 1%, I FELNS THLA AT E M MTEALERAE, DASEILE
P34 B R/ NG AR S BRI 745 AR 5 250T DAELE 1] nameprep pR %K.

encodings.idna.nameprep (label)
i [0] label 2853 A FRALBREAERINAS . ZSCBLH BT AW T, I AllowUnassigned HE
fH.

encodings.idna.ToASCII (label)
PEFREEE A ASCIL, FEIE L RFC 3490, UseSTD3ASCIIRules Fiid HiR{H.

encodings.idna.ToUnicode (label)
FihRZE 644 Unicode, I 5E LI RFC 3490,

7.2.6 encodings.mbcs --- Windows ANSI {8311

AR SE B ANSI RS TT (CP_ACP),
Availability: {{ Windows 7] i
T 3.3 U B SCRpAR A A iR A 2R

TE 3.2 OB M FE 3.2 MUZ T, errors WM KoM 'replace #7465, M 'ignore’
PEATARES .

7.2.7 encodings.utf 8 sig--- & BOM &£ 21 UTF-8 4iRG52%

BEBEHSCIL T UTE-8 S s it— e TEAm i RHE UTF-8 E. 4445 BOM s i E] UTF-8 b 735 4L
PEHITF K o 0P AR A IS AR R BT — 0 CHEIRE AT o TR RS BT k14
AT UTE-8 £ 4 fi% BOM.
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CHAPTER 8

HiEZE

AREE AR BSER AL TR 2 L T 0B RAL, W IS a] L [ AR . HEBASY . BUBASY . DA
LM

Python 2 fit—Bb Py BEIESEAY, 5lE, dict. list. set. frozenset., PAMtuple, str x4
2 I RAFM# Unicode “FAFHRIY, Mbytes Mbytearray X2 RS —BEHIERE 1 .

AREEAL 5 DA A SO -

8.1 datetime --- £ A1) H EiF0bF a3 HY

PACHS:  Lib/datetime.py

datetime BB T AL BE H IR A

ﬁ;ﬁz{giﬂ :i;!; I ) iz SR AR TR, S BRR SC3E d SE HT AeT REAS S O A L e A A i
TR

S

Bitcalendar A H JiHH 5L

Bt ime I (]R3 1) MG 46

dateutil 44 HATH" R AT SRR EE =7 %

8.1.1 BB M RFE AEIN R

H AT AL Gl DARSE EAT R A & i XA Ry AL A1 “fj i misk,
FEO AR N PSRN PN T R A5 S B ANy XA S AR D0 T, —A> BRI G REAT X T

LR ZRS SR 1 (02 B IR TB) e BN X 52 T SR R — AU g 2 [ 14 i g )
] BRI G AT (5 SRS 2 117 R R LB SCHUA S T HiAth date/time X G52 (7 H By WAL AT . AIE—AMR]

BTG T AR A2 A ARIES ] (UTC) . 24 i R34 e S LA R X TR SE A e T R RR gt
A R AT AR i
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BB IR K R R e A e T H AR P — . A S 5 ) TR AN A
A2 20 T B P S

TSRS RI N, datet ime Fltime WEHA— MR XEE @M tzinfo, BRI HK
Fihg it zinfo BTRIK—NEP]. XEezinfo WREHMIS UTC IHEIZEE . B XZFRA K S
HHE R AR E R

datetime Bidh Dt T — A HIKWtzinfo 2k, Bitimezone 2%, timezone ZKA] AR RNEAG M T
UTC R[] 2 B 22 T B A X, filan UTC A B4t 3617 EST A1 EDT B DXAF . SR (] (R A0 R B e T
HRPNH . R R B RS R BUA T2 T AR, @F 2 EAME, BT UTC ZAMf%
e iE A A B AR E

8.1.2 HE

The datet ime module exports the following constants:

datetime .MINYEAR
date B datet ime 34 RFHIE/MESY . HEMINYEAR &2 1,

datetime .MAXYEAR
date B{datet ime W2 AR KINEN . HEMAXYEAR 2 9999 ,

8.1.3 AMHIAE

class datetime.date
—AHEAE R R H B, BB S A I B RRORAGEA . @M vear, month, and
day.

class datetime.time
— AP AR E H AR, BRI KA 15 T 24%60%60 #b. (X HL%AH “1H

7 piES ) W& JEM: hour, minute, second, microsecond flltzinfo,

class datetime.datetime
H A F e 45 & . J@M: yvear, month, day, hour, minute, second, microsecond, and
tzinfo.

class datetime.timedelta
FIRWINdate WREH ¢ ime WG, 8 datet ime X Z [AIWIBTAIA]RE , A2 R

class datetime.tzinfo
— R XAE EX SRR Y. kG datet ime Flt ime FE4RAL B @ LI TRITEAR S (61
WAL B s DX /85 B4 )

class datetime.timezone

—ANSEB T tzinfo IIRHERR T, MTIIRAN T M AREm ) (UTC) Myits .
3.2 BRI HE.

XL G A AT AL o

TEXR

object
timedelta
tzinfo
timezone
time
date
datetime
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iE AR

date, datetime, t ime It imezone ZSFI 50 S5 F 401
o XEERA PRI AR A T AE Y o
o REERTRGRI GO AIIGA Y, XA EA AR M B
o KRR R RREIS p1 ok 1e BHRIAT RN EAT

HE— N HREBANREEELE

date ZERIXF AR 2 R FA ALY o
time Bidatet ime JBURYRI R PASR B AL ] B2
—datetime G d FELAT S04 [ S IR B LAY -
1. d.tzinfo ANk None
2. d.tzinfo.utcoffset (d) AiZJH None
TEHAEI T, d R ALY .
—Atime MR ¢t FELATR Z5 A [F]I BSE R i S 2 ) -
1. t.tzinfo ANk None
2. t.tzinfo.utcoffset (None) Aik[d] None,
EHAER R, R R Aa .
TN AN AT BB 2 TR X BIRIE F Tt imedelta X4 .

8.1.4 timedelta FIHR

timedelta XHRFRPIA date B time F*) B ][] B

class datetime.timedelta (days=0, seconds=0, microseconds=0, milliseconds=0, minutes=0,

hours=0, weeks=0)

IR Z R R TR HERA N 00 XS] AR RAEEE P2 U8, T DU IR Rl 715

HH days, seconds F1 microseconds SAEAEIENTB. SECEANIHE RN G0 -

o 1 ZREHARL 1000 fFD .
o 13U 60 A

o L/ 3600 75

o 1 BHISHULT Ko

- H. days, seconds, microseconds 2x ZARiEALACHE DARIER IR 7 i E—, RfI:

e 0 <= microseconds < 1000000
e 0 <= seconds < 3600*24 (—RIFED
® —999999999 <= days <= 999999999

T B R T QiR days, seconds F1 microseconds VNAMYAT B SEIAT “HIF BAEI AR

N AL =ANEE R

>>> from datetime import timedelta
>>> delta = timedelta(
days=50,
seconds=27,
microseconds=10,

Q)

8.1. datetime --- EA K HBAFOETE)SEHY
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(£ L£50)

milliseconds=29000,
minutes=5,
hours=8,
weeks=2
)
>>> # Only days, seconds, and microseconds remain
>>> delta
datetime.timedelta (days=64, seconds=29156, microseconds=10)

TEA AL TS HO T 8 245 B microseconds {E/NURTE DL, IWITA SH0H R T R ECR 9 &
I, IR & AR A AR RRE ST E B AR R B . R (AT S HON T
RBRTEILT, WA FIAR AL R 2 e I (R ZRER).

AR HEAL S 1 days B T HEETER], bt overflowError .
THHEREX AEE A TAREA S R T RE 2 NEEIF . B

>>> from datetime import timedelta

>>> d = timedelta (microseconds=-1)

>>> (d.days, d.seconds, d.microseconds)
(=1, 86399, 999999)

FKJaE
timedelta.min

The most negative t imedelta object, timedelta (-999999999).

timedelta.max
The most positive timedelta  object, timedelta (days=999999999, hours=23,
minutes=59, seconds=59, microseconds=999999).

timedelta.resolution
PN ATHER t imedelta %4/ MYA)FE N timedelta (microseconds=1) .

EERENE, R AREARZ%EL, timedelta.max > -timedelta.min, -timedelta.max ANH]
PAFRIR— P timedelta N4,

B (i)

B [l

days -999999999 % 999999999 , 4 999999999
seconds 0 % 86399, 75 86399

microseconds | 0 & 999999, {7 999999

SHRIEH
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prey | g3

tl = t2 + t3 2 B3 WM. B85 -2 ==13 and tI-13 == 2 VR E(H. (1)

tl = t2 - t3 2 3NE, BEGt==12-13and 12 ==t] + 13 W HE(H. (1)(6)

tl = t2 * 1 or t1l Fel— M., BEERWML = 0 Wl //i==12 VNE(HE.

=i * t2
In general, ¢t/ *i==1tl * (i-1) + ¢1 is true. (1)

tl =t2 * £ or tl FeDL—AF mi B, SR owids A S timedelta S RS . RS REGE

= f * £2 DU £ TR A AT AR

f=1t2 / t3 S TE] 22 B DA R 7 3 (3). aR[al—A>Float X4,

tl =t2 / f or tl BRDA— 7 B el R A . S5 9l A B timedelta S5 32T O BE B A . RS

=t2 / i FE A8 DU 4 TR A BT AR

tl = t2 // iortl = | WHERE, LA (RA) R, 25 mMERT, Kbl

t2 // t3 . (3)

tl = t2 % t3 éf‘:ﬁ[j\j—/l\timedeltaXﬁ%D 3)

q, r = divmod (t1, Wifig = t1 // t2@)andr = t1 % t2 IHEEFHEE. q E—1

£2) BE, 12— timedelta 4.,

+t1 IR — AR BE R t imedelta X4,

-t1 0Tt imedel ta(-tl.days, -tl.seconds, -t1.microseconds), F1 t1* -1. (1)(4)

abs (t) M t.days >= 0" HWET +\ *t*, ¥ ““t.days < OHf-t. (2)

str(t) R4 [D day[s], ][HIJH:MM:SS[.UUUUUU] FERFE, Mt
R R, DB (5)

repr (t) Rl —Atimedelta MRFRRFRIER, 1ENHH IENEHEER
AR -

R

(1) Z5RIEM, HETRES .

(2) 5RIEH, At .

(3) B&LA O K& eHs ZeroDivisionError
(4) -timedelta.max A2—A~timedelta FENI4,

(5) timedelta MG TFAFHFRILARMF HARZ R AT L. XHT TR, X558
—HAFHEIER . BIan:

>>> timedelta (hours=-5)

datetime.timedelta (days=-1, seconds=68400)
>>> print (_)

-1 day, 19:00:00

(6) Fr t2 - t3MWHEH 2 + (-t3) MM, FRIE B ST timedelta . max; FEXFMELL T HI
BB MIgESR T EE NS

P?T(.I:ﬁﬁ];{ﬂ%%%{/ﬁu\% timedelta WL S date fldatet ime W4 AT E FIAHINFIF S
B/ (WX

TE 32 OB BAEE X Fitimedelta WR 55— timedelta M LMEREMHE, BFERkaEH
Mdivmod () BREL. BUAEMSZHFt imedelca MM Lo gRPAl—1A~rloat X4,

SFftimedelta WG ABEATHEL, (AH A —HEEHI
== != Hi Skl —Abool MR, TLIRHHLE XTG4

>>> from datetime import timedelta

>>> deltal = timedelta (seconds=57)

>>> delta2 = timedelta (hours=25, seconds=2)
>>> delta2 != deltal

True

>>> delta2 == 5

False
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XFF A HAN B (B0 < F1 >), 24—A t imedelta MRS HANI PRI R LRI, $§5] K TypeError:

>>> delta2 > deltal
True
>>> delta2 > 5
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: '>' not supported between instances of 'datetime.timedelta' and 'int'

TEf/REAY, timedelta XY HALYHAET timedelta (0) B NSPEHR FAE .
ST
timedelta.total_seconds ()

R B E RIFE LS T 208, M T td / timedelta (seconds=1). X THE M PAEE
FAEERIER (Fli0 td / timedelta (microseconds=1)),

T BRI AR, EATHEMEPR PR SR E (REZHF6 LT 270 440
AR IR 8] B ) -

3.2 B fE.

class:timedelta iRl

— AR AL F s 151

>>> # Components of another_year add up to exactly 365 days
>>> from datetime import timedelta

>>> year = timedelta (days=365)

>>> another_year = timedelta (weeks=40, days=84, hours=23,
C.. minutes=50, seconds=600)

>>> year == another_year

True
>>> year.total_seconds ()
31536000.0

timedelta ﬁﬂtﬁﬁﬁ@/ﬁfﬁﬂ

>>> from datetime import timedelta
>>> year = timedelta (days=365)

>>> ten_years = 10 * year

>>> ten_years

datetime.timedelta (days=3650)

>>> ten_years.days // 365

10

>>> nine_years = ten_years - year
>>> nine_years

datetime.timedelta (days=3285)

>>> three_years = nine_years // 3
>>> three_years, three_years.days // 365
(datetime.timedelta (days=1095), 3)
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8.1.5 date Y&

date WHRMRF—APLE PR HI (45, FRH ), RBP4 00851 5 A D7 1 w5 w5477 ) TG RREE (.
KTCTAETATHREIH, AT 1ETA2HRE 2 H, KL

class datetime.date (year, month, day)

FE SHE RN . SRR T T P R
¢ MINYEAR <= year <= MAXYEAR
¢ 1 <= month <= 12
1 <= B <= LESANMEHRE
WERSHATE X LG N, Wl valueError FH.
Hemmsds, FamEmE:

classmethod date.today ()
IR ]2 B Y A Hb H 3

XEZEMT date. fromtimestamp (time.time ()) .

classmethod date.fromtimestamp (fimestamp)

AR [ B POSIX I [ Y 1), BN e ime . £ ime () 2 0] PR30 e s ) 38K o

XA REs| K overflowError, QIAREIAIEEEE L ITETG C localtime () BN SCRREREIN
%, FHHESHE localtime () HEERT| K O0SError, W ZEMES B IR HIFE 1970 4£ & 2038 4E 2
() o T Y REAE P TR B & 60 S T AP Y A POSIX REE L, HBP R fromt imestamp () F 28 .

JE 33 MR ik 3| koverflowError A EvValueError, WS E] & FEB L TS
C localtime () PRELHI CHFFE M., I 27 localtime () 45 HI 5| ZO0SError fii A

HValueError,

classmethod date.fromordinal (ordinal)

AR L% BT B S S A S B B, e A0 LA LT LS8 1o

MdF 1 <= ordinal <= date.max.toordinal () HM&F| Ak VvalueError, XTFEEHY 4,
date.fromordinal (d.toordinal ()) ==

classmethod date.fromisoformat (date_string)

[l —AN%F R DA YYYY-MM-DD A 45 1 date_string ) dat e X4

>>> from datetime import date
>>> date.fromisoformat ('2019-12-04")
datetime.date (2019, 12, 4)

XiRdate.isoformat () WWEAE. BHZHE YYyy-MM-DD #E.
3.7 i Yihe

classmethod date.fromisocalendar (year, week, day)
1R [A] 45 %€ year, week F1 day fIrt i ISO [yE H it date. iXZ K% date. isocalendar () Bt
k.

3.8 Hrhi sk
KJE M
date.min
/N H B date (MINYEAR, 1, 1) .

date.max
HRKEHB, date (MAXYEAR, 12, 31),

2 Dershownz F1 Reingold it Calendrical Calculations W “TiIA& S = H” kM E X —3, B2&E A TZ B irgis8m
ER v . WS TR BUNRS RS R T A 5 1 2 HA DT R G [ TR B
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date.resolution

P HIIRT R ) B/ NE] [, timedelta (days=1) .
SplErE (Hik):

date.year
FEMINYEAR FIMAXYEAR 2 Ja], f& 3514,

date.month

1E12 (%)
date.day
AR [ 1 B AR T A R AR T
SFFRIEE
BH ZR

date2 = datel + timedelta | date2 T M datel Ji7 timedelta.days K. (1)
date2 = datel - timedelta | 1% date2 PELFE date2 + timedelta == datel, (2)
timedelta = datel - date2 | (3)

datel < date2 W datel [WIFA)TE date2 7 BiWAN datel /NT- date2 . (4)
HRE
(1) 4 timedelta.days > 0 N date2 ¥$FEW )2 _FRIHE, UM timedelta.days < O NP¥)SIR.
PESE )G date2 - datel == timedelta.days. timedelta.seconds #l timedelta.
microseconds & #f Z W&, N H date2.year ¥ /N TMINYEAR B K TMAXYEAR N4 5|
ZiOVerflowErroro

(2) timedelta.seconds fil timedelta.microseconds &2,

Q) WEZEAREAS R . H/ESE 5 timedelta.seconds F/1 timedelta.microseconds ¥4 0, Ff H. date2
+ timedelta == datel

4) a5 Ph, 4 H ALY datel.toordinal () < date2.toordinal () Bt datel < date2,
H W8 25| KTypeError, MR WE B A5 A KHdate XL 0% Ak w §E 2 & 1]
NotTmplemented, WIRWEHIREA timetuple () BHEMTE. XN T4 T HAL H HIxF 53
BUSCEIR G RBL R Le . B, YMdate W HAFERBPX S R &5| & TypeError,
Bk == 2l 1= . RO Bkl False B True.

HARIZEH, B date WGBSR EAE .
SBIITIE:

date.replace (year=self.year, month=self.month, day=self.day)

R —ABA AR H Y, BRARE AT X T S I T R E SR
7 Bil:

>>> from datetime import date
>>> d = date (2002, 12, 31)
>>> d.replace (day=26)
datetime.date (2002, 12, 26)

date.timetuple ()
REl—ANtime.struct_time, Bitime.localtime () PR [EIHIZEHL,

hours, minutes 1 seconds 1§35 0, H DST jEFME N -1.
d.timetuple () 4T

time.struct_time ((d.year, d.month, d.day, 0, 0, 0, d.weekday(), yday, -1))

H yday = d.toordinal () - date(d.year, 1, 1).toordinal() + 1 Z4H[FEMH+
WHBFS, 13 1HBFS R 1.
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date.toordinal ()
BB H A IS m A DS, HhAJe 14E 1T H 1 HP SR 1. X T {EREdate X4 d,
d,

date.fromordinal (d.toordinal ()) ==

date.weekday ()
Rl —MRARELIL, BB—H0, BEAX M 6. B, date (2002, 12, 4).weekday ()
== 2, FPRMEEM=. Bisoweekday ().

date.isoweekday ()

R —NEEAREIL, BI—R 1, ER N7, fll: date (2002, 12, 4) .isoweekday ()
== 3, FREM=, Zlweekday (), isocalendar ().

date.isocalendar ()
1R Bl —AN ) =30l i named tuple 3142 yvear, week fll weekday.
1SO it d—Rwl) 2 i FH e As &1 s Al i &
ISO 4F iy 52 8 53 e B M, BB G TEN 4R TENH. — IS0 F15%— 12
Wpte (BANER) DIER—F s A8 BRI . Xeifcch 15828, XASEI prde
() ISO 45 H e A& 51 i R AR AR ]

Blan, 2004 4FAYEE— 2 DY, [H I ISO 2004 47 1955 — M EIITTAG T 2003 4F 12 J] 29 H 2]
—, G 2004 4F 1 4 HEWH:

>>> from datetime import date

>>> date (2003, 12, 29).isocalendar ()
datetime.IsoCalendarDate (year=2004, week=1, weekday=1)
>>> date (2004, 1, 4).isocalendar ()
datetime.IsoCalendarDate (year=2004, week=1, weekday=7)

TE 3.9 JRE M g5 5 e hnamed wiple .,

date.isoformat ()
1R ] —~PAISO 8601 453X YYYY-MM-DD K378 H B4 5

>>> from datetime import date
>>> date (2002, 12, 4).isoformat ()
'2002-12-04"

Xigdate. fromisoformat () HHEEVE,

date.__str__ ()

SHFHBIN S d, str (d) T d.isoformat ()

date.ctime ()

R —A H IR AR

>>> from datetime import date
>>> date (2002, 12, 4).ctime()
'Wed Dec 4 00:00:00 2002"

d.ctime () E%T:

time.ctime (time.mktime (d.timetuple()))

TEJFAE Cctime () B (time. ctime () KR ZRE, Hdate. ctime () MAL) #HE C
e & b

date.strftime (format)
i ] —A~ iy A AR IR R AR HIIR AR . FORmE. 2 R agAS AU B 0. 22
RIS A1 58 BB KA S [ serftime() F= strptimel() 8947 7 o

3 %24 R. H. van Gent it < ISO 8601 [ {:HE24F8 S <https://www.staff science.uu.nl/~gent0113/calendar/isocalendar.htm>"_ PAZR
P SERE R
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date.__format__ (format)
Hdate.stritime () ME. WIESE R date X535 A ML T4 B F iR n s e 7
AR st r. format () PATHAALBUN T BE . BRI A5 78 BB, TS Fsnftime()
Fo strptime() 6947 A .

class:date FiERH1

VIR B O A 1

>>> import time

>>> from datetime import date

>>> today = date.today ()

>>> today

datetime.date (2007, 12, 5)

>>> today == date.fromtimestamp (time.time())
True

>>> my_birthday = date(today.year, 6, 24)

>>> if my_birthday < today:

.. my_birthday = my_birthday.replace(year=today.year + 1)
>>> my_birthday

datetime.date (2008, 6, 24)

>>> time_to_birthday = abs (my_birthday - today)
>>> time_to_birthday.days

202

il date WEZH] T

>>> from datetime import date

>>> d = date.fromordinal (730920) # 730920th day after 1. 1. 0001
>>> d

datetime.date (2002, 3, 11)

>>> # Methods related to formatting string output
>>> d.isoformat ()

'2002-03-11"

>>> d.strftime ("%d/%m/%y")
'11/03/02"

>>> d.strftime ("$A 2d. %$B sY")

'Monday 11. March 2002'

>>> d.ctime ()

'Mon Mar 11 00:00:00 2002"

>>> 'The {1} is {0:%d}, the {2} is {0:%B}.'.format (d, "day", "month")
'The day is 11, the month is March.'

>>> # Methods for to extracting 'components' under different calendars

>>> t = d.timetuple ()

>>> for i in t:

. print (i)

2002 # year

3 # month

11 # day

0

0

0

0 # weekday (0 = Monday)
70 # 70th day in the year
-1

>>> ic = d.isocalendar ()

>>> for i in ic:

S print (1)

2002 # ISO year

i3
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(£ L£50)

11 # ISO week number
1 # ISO day number ( 1 = Monday )

>>> # A date object is immutable; all operations produce a new object
>>> d.replace (year=2005)
datetime.date (2005, 3, 11)

8.1.6 datetime W&

datetime WEZME K H date MRt ime MR PTAF BRI B—XT5 .

Hdate X g—F, datetime (B 2410 ARE S R DT HE P D7 0 JTGRRAEA: 5 cime X4 —FE,
datetime [BER—RKEITH 3600%24 Fb,

GRS :

class datetime.datetime (year, month, day, hour=0, minute=0, second=0, microsecond=0, tz-
info=None, *, fold=0)
year, month F| day ZH2 W/ . tzinfo AIPAE None i jg— At zinfo TRAYLHM . HARMSE
WAATUEAE I T Bl A ) R
e MINYEAR <= year <= MAXYEAR,
e 1 <= month <= 12,
* 1 <= day <= #EFHAMKRE,
. <= hour < 24,
. <= minute < 60,

second < 60,

o o o o
A
Il

<= microsecond < 1000000,
e fold in [0, 1].
WERSHAAEX LGN, WL valueError R,
3.6 FRIIRE: T fold 4.
Hewkd, FramRink:

classmethod datetime.today ()
IR 8] 7R 24 Fi b 5 Y datetime %142, HHFczinfo y None,

ST

datetime.fromtimestamp (time.time ())

HiEZflnow (), fromtimestamp ().
W ERISIRESE M T now (), H@A tz JES.

classmethod datetime.now (tz=None)

IR 8] FE 7R 24w H T ) date T time X 42,

PR NS AL 1z 4y None BURSEE , XMEM T today (), HZITIASAET RERIOL T R4 Had
iftime. time () WHAEPTIRIEEE S RS RE (B0, fE3RHE T C gettimeofday () BELHF-
B L] PAMEE— 45 -

Wk 1z A None, Babdisdtzinfo FARI—ALH, I H 2410 H BRI AL 2] 2 i IX
MR ET A today () Flutcnow ()
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classmethod datetime.utcnow ()
IR 8] 57 24 Hif UTC B} [a] 1) date 1 time, HE.Htzinfo A None,

XA T now (), {HIREIFE24H] UTC HIHAIEE, RECAFRR datet ime X5, BAIBT Y
i UTC H #ARf ) v 3@ 378 ] datetime.now (timezone.utc) EHEE., BiEFSEHnow ().

il TR datetime MRAWIHFL datetime JIRYIEAMIN FRALEE, fFelfie (il
FRNZ I RFIR) R R 7R UTC IFRl. PRIt G821 UTC I E] A R p a7y 202

P datetime.now (timezone.utc),

classmethod datetime.fromtimestamp (fimestamp, tz=None)
AR A% Y. T POSIX B[] BB ANt ime . cime () MR IBME R A H IR E]) . AR n] e S50 2 R
None B{ARFIEE, WHEIESPEA N IAET-G 1AM H BIFIEE], REdatet ime 5K HRKE
,

Wk 2 A4 None, ‘BMUEtzinfo FHY—ASLHI, FH HINRIBCR BIFAHE] 2 152 R IX.

fromtimestamp () W] § & | KoverflowError, MR W H BB EB L FLEFEG C
localtime () B gmtime () BRESCHFFERHIAYIE, FFATE localtime () B gmtime () 4
W51 K OSError. JHIZEESPBRHIAE 1970 45 %2 2038 4£ 27 [i]. 15 B AL B Bt &5 E R
19 POSIX £4: b, HEHFP& rromt imestamp () B0, Z5H 0] R8-S 200-AH 2= —FD A o (] 8
FeEMF datet ime X5, Mbutcfromtimestamp () BAEFEM L ¥

IE 33 WEM: 5| koverflowError M A& ValueError, WHRmHEBEEAB LRSS C
localtime () B gmtime () PREUSCHRFEREIINIE. HLRFAE localtime () B gmtime () HE5H]
S|k O0SError MiANEValueError,

TE 3.6 U : fromtimestamp () AIRER [ fold (HBEN 1 HISEHR.

classmethod datetime.utcfromtimestamp (fimestamp)

& 8] %t R - POSIX It[a] ) UTC datetime, HHtzinfo {Hl None. (454 NRIFATINTE.,)

XA G| Kk OverflowError, UNMHBEIEAEVEE B ATEFE C gntime () BRECH) S35 B AY IS,
H-SAE gmtime () REEWG| K OoSError. WEIZEUES R HITE 1970 % 2038 4E 22 J4],

AR AR R datet ime X4, WEF fromtimestamp ():

’ datetime.fromtimestamp (timestamp, timezone.utc)

£ POSIX A& -5 E, BN T AT HAA:

’datetime(l970, 1, 1, tzinfo=timezone.utc) + timedelta (seconds=timestamp)

AR ZAHET G —MIE R SRR e B AR B R . MMINYEAR | MAXYEAR FFF X [E]

i I TRERA datetime MRAWIFZL datetime Ik UIEAMIS (A RALEE, febr @il
FHRGNZY I )Rk 7R UTC ], ik, UEoRReE UTC I H S [E) % 5 6

W7 R AL datetime. fromtimestamp (timestamp, tz=timezone.utc).

6 33 WOHG 3| Roverslowsrror TR fvaluessror, MR FRBILERFFET G C
gmtime () FREW ZIETERIIE. HESAE gntime () BEERT| K O0SError Mi AR ValueError,

classmethod datetime.fromordinal (ordinal)
R BT HUHAS S S R DS W datetime, AL 14E 1T H 1 HIF SR 1. BRiIE L <=
ordinal <= datetime.max.toordinal () FNM & 5| kVvalueError, %%% ¥ hour, minute,

second Fl microsecond {E#J°4 0, I Htzinfo{H} None,

classmethod datetime.combine (date, time, tzinfo=self.tzinfo)
R MmN datet ime MR, XMREYHHISE T4 E M dat e XIRAYIE, T H I E 25 T4
SERYtime XIRIVE . WERIRHET info 24, FESBMRKEG M czinfo @I, AN
time ZE{t zinfo J@1E,
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Xt T AE BEdatetime X %2 d, d == datetime.combine(d.date(), d.time(), d.
tzinfo) . ﬁﬂ% datemé/]\datetlmei(ﬂh%, BHINEERS Mt zinfo @IS 2N,

TE 3.6 MU 36N T tzinfo 2%k

classmethod datetime.fromisoformat (date_string)
R E— ANt Fdate.isoformat () Mldatetime.isoformat () FrEfLH) I —F date_string
Wdatetime X4,

R, PR BCHF A IR AR

YYYY-MM-DD [*HH[ :MM[:SS[.£f££[£f££]]]] [+HH:MM[:SS[.f££f££f£f]]11]

Horp = ATPAPCRCAE B B4

B KRR T SRR AT AR & ISO 8601 ???%7””5@ HW HEAENdatetime.
isoformat () W EAE. TESE =5 dateutil ML T — AN 52 2 1) 1SO 8601 f# T #%

dateutil.parser.isoparse,

vk

>>> from datetime import datetime

>>> datetime.fromisoformat ('2011-11-04")

datetime.datetime (2011, 11, 4, 0, 0)

>>> datetime.fromisoformat ('2011-11-04T00:05:23")

datetime.datetime (2011, 11, 4, 0, 5, 23)

>>> datetime.fromisoformat ('2011-11-04 00:05:23.283")

datetime.datetime (2011, 11, 4, 0, 5, 23, 283000)

>>> datetime.fromisoformat ('2011-11-04 00:05:23.283+00:00")

datetime.datetime (2011, 11, 4, 0, 5, 23, 283000, tzinfo=datetime.timezone.utc)

>>> datetime.fromisoformat ('2011-11-04T00:05:23+04:00")

datetime.datetime (20121, 11, 4, 0, 5, 23,
tzinfo=datetime.timezone (datetime.timedelta (seconds=14400)))

3.7 B fE
classmethod datetime.fromisocalendar (year, week, day)

&[] DA year, week Fil day {EEI’EEUEJE/J ISO ik H Xt i datet ime, % datetime X} AR H HIFR
A3 HARE BB SRR T . X B REidatetime. isocalendar () WIERAE,

3.8 B g

classmethod datetime.strptime (date_string, format)

R Bl —ANXE N T date_string, 1RE format EATREATAS R datet ime X142 .
AT

datetime (* (time.strptime (date_string, format) [0:6]))

fn 4 date_string F format JoyE#it ime. st rptime () fRHTECE IR B — DA BHE TTHIE, W
5|k valueError, BIRBUEKALIE D MISEREINZR, WS Hstrftime() Fo strptime() 8947 7

KIE

datetime.min

HE M $#FE/Rdatet ime, datetime (MINYEAR, 1, 1, tzinfo=None),

datetime.max
% Mt By B F JRdatetime, datetime (MAXYEAR, 12, 31, 23, 59, 59, 999999,
tzinfo=None),

datetime.resolution
Wi AFE R datet ime %P2 2 [8]A] G B/ NE)fF , timedelta (microseconds=1),
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SLplEd: (Hig):
datetime.year

JEMINYEAR MIMAXYEAR 2 [8], H3&5%.
datetime.month

1512 (&)
datetime.day

A [ 18 E AR B KRR R0
datetime.hour

BUETERE range (24) .

datetime.minute
BUEEHE 2 range (60) .

datetime.second
BUEMEFEE range (60) .

datetime.microsecond
BUHETERE 2 range (1000000)

datetime.tzinfo
YER tzinfo ZH WAL Y datet ime FEZRIOXTEE, MRS A L AMENH None,

datetime. fold
BUEMERELE [0, 11. M TIEER MWHE B b s bR S Ak Lo (245 A i a5 oRom) [l 4 i ek iy
T EGA R S 2 B X ) UTC 225 a2 BB i a) Be. ) BUE 0 (1) FR AN %) R F
(BeT) ARG R — A .
3.6 HrhR I EE.

SEFFIER

8 &R

datetime2 = datetimel + timedelta | (1)

datetime2 = datetimel - timedelta | (2)

timedelta = datetimel - datetime2 | (3)

datetimel < datetime2 W#idatet ime Hdatetime, (4)

(1) datetime2 &M datetimel 535 | — B¢ timedelta (Y455, ISR timedelta.days > 0 N2 AE R ) £
e, W timedelta.days <0 N2AENAIZ FIGIB. %458 B4 S5k AN datetime 4 7]
Wtzinfo J@Mk, I HEAE5E )5 datetime2 - datetimel == timedelta, H[1£ datetime2.year 3% /)N
FMINYEAR 8 K FMAXYEAR W 25| K OverflowError, R BRI AR & — A B4
2T A S AT X3

(2) 115 datetime? fif5 datetime2 + timedelta == datetime 1. SAHAN#VE—FE, 4555 BA5 5% A1) datetime
HFEP tzinfo J@E, RIS AR R —DMEMBNT S, &I A BT DR

(3) M—Adatetime JfF—Adatet ime OB BAEEIE hy fa B AL B S BN BURT A 8 Lo T
—NE BB S — 2 R AL, WG K TypeError,

MR BAERE R R AL, SRR BN A H MR czinfo J@M, Wtzinfo RS
W&, Jf HE5 RS R —/MiifE datetime2 + t == datetimel fjtimedelta Xt4 t. FEMIENL
AR AT KR EE .

AR A AR 2 B B H LA AR czinfo J@ M, a—b BAEMRCRMAIFE a F1 b 15 5e 8t
EEgg kT B UTC H BRE) . 4558502 (a.replace (tzinfo=None) - a.utcoffset()) -
(b.replace (tzinfo=None) - b.utcoffset ()), BIEERSTINL N A %S H .

(4) Y4 datetimel [YJW}EITE datetime2 7 HiWIAK datetimel /NT datetime2 .

U HORE A — T ] B2 ) — D5 SR, IR S AT U LR 5| K TypeErrors XF
FHAE LA, TR ER TS BIRF K G AS 2 T RN B S
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MR PR HR R B, HEAMFER czinfo J@tk, WAt z1info JBIE 21l Z w6tk
A H I A AT R . AR AN He i 5 # i B B H A AR zinfo J@k, WA LB 4
B AT UTC 250 (i self.utcoffset () FRH) RIATIHE,

1 3.3 JE N RN B da t et ime SLHIZ [AIRYAH S LA 51 & TypeError.

HifR: N T I R B R R ERIA B Gk e 53X, datetime WA IEH 25| & TypeError,
WER R AR R A datet ime WEAYTE. A EATHEL IR A Not Implemented, WK H
PREA timetuple () JBYEATE . X4 T4 T HALRP A H IR SC TR ARB R P S .
BRI, MMdatetime MR G ARFERB KNG ST K TypeError, BRAER == 8 |= L.
JE PR LR 43R M False B True.

SE v
datetime.date ()
1R[] 2L A5 [ FE year, month Al day {H [ date X4

datetime.time ()
1% [n] EL A5 [E] 4% hour, minute, second, microsecond 1 fold {H¥ t ime XI5, tzinfo {H N None, i
Zhltimetz () FHE.

TE 3.6 MU R fold {H 2395 Hil 25 1R [0l ) £ 1me X4,

datetime.timetz ()
3% [6] ELA5 [H] ££ hour, minute, second, microsecond, fold Fl tzinfo J@ ¥ £ ime ¥4, HiES W time ()
Tk
TE 3.6 MU i fold (B 2394 il 45 3R [ ) £ 1me X4

datetime.replace (year=self.year, month=self.month, day=self.day, hour=self.hour,
minute=self.minute,  second=self.second,  microsecond=self.microsecond, tz-
info=self.tzinfo, * fold=0)
R Al —AEA [FAE R MR datetime ,  BRAEE AT ST S HONHELL R & T HE. WEEW
PAIEISFE E tzinfo=None FM—AEH1HY datetime £l i — A H AL datetime [fif AN 55540 H AR
[EEE/R

3.6 BIfE: HINT fold B4

datetime.astimezone (1z=None)
BRE—NHAEHW czinfo B z datetime X5, I URHE H HIFI IR ECHE 1545 5% B 1
UTC B (8] 5 self #H[A], A B DX At [ .

WRABHE T 1z, WEWIR—Atzinfo FRER], HHHutcorrset () fdst () FHEATIR
1] None. UM self A, BaWERENET RGN K ERAIHE

USRI A ASE (it A tz=None) WIRHEE H RN R A M X . Feffef5 datetime
SBIRY .tzinfo RSN timezone LB, WX FRAIZE{EFF M OS FRKHL

N self.tzinfo 1z, self.astimezone (tz) ZET self: AN4Nt H W ak i a) SoiE deF R %,
NN 25y 1z B XA A B [E], (03 A UTC BHaE] 5 self #H]F]: 7F astz = dt.astimezone (tz)
2 )G, astz - astz.utcoffset () ¥ HAEEH dt - dt.utcoffset () FHIE M H A F a5
P o

R AR 2 B ARTEE I — B X4 1z 3| —A> datetime Xof 52 dr T A VE5E H WA (A 850, 5T
dt.replace (tzinfo=tz) ., UIHRARHIEM—EJNH datetime Xf 4 dr B0 X4, A

dt. replace(tzinfo=None)

i = A E[’Jtzmqfo fromutc () i fEtzinfo W) 1 2 v 0] DA 9% & R, M ¥
u[’]astlmezone () BB M ZESR . GniRZ2mE A HINE DL, astimezone () BIATHERZEAT:

def astimezone (self, tz):
if self.tzinfo is tz:
return self
# Convert self to UTC, and attach the new time zone object.

(FIEED
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(£ L£50)

utc = (self - self.utcoffset()) .replace(tzinfo=tz)
# Convert from UTC to tz's local time.
return tz.fromutc (utc)

15 3.3 MU 1z IR AT AR s o
1E 3.6 BUEHL: astimezone () Jriknl DA AT B2 SE BRI, o0RF B R A b 18] o

datetime.utcoffset ()
MHtzinfo A None, Nk None, HNIR[A| self.tzinfo. utcoffset self), HHEG
FHAIR[A] None 5 — IR/ NTF— ﬁE’Jtlmedelta RGP RE5] R 5

e 3.7 B UTC i ZE A IR 1 — S i L

datetime.dst ()

Mt zinfo A None, NJix[H None, fENiR[H self. t21nfo dst (self), FHIE)GHEAIRIF
None B{E— MR BE/INT— fﬁﬁtlmedelta GRS

e 3.7 WU R DST ZE{EA R G — R B E

datetime.tzname ()
WMt zinfo i None, NJi&[A] None, )”[J ] self.tzinfo.tzname (self), YWHRFHEANR
[#] None EJZ%‘~/[\??€$X¢%W%%IZ?

datetime.timetuple ()
REl—ANtime.struct_time, Bitime.localtime () Pk [BH)ZEAL,

d.timetuple () T

time.struct_time ((d.year, d.month, d.day,
d.hour, d.minute, d.second,
d.weekday (), yday, dst))

Hrp yday = d.toordinal() - date(d.year, 1, 1).toordinal() + 1 2 HIFE Y
EOHRIFS, BIEFS 1 FR LA L H. 85200 tm_isdst HEFRBEE Sk dst () ik
Htzinfo ;jy None Bidst () i&[H] None, W] tm_isdst }Fi&h -1; HMAHRdst () &E—FE
TAH, W tr_isdst RN 1 FEHMEIT tm_isdst KikH 0,

datetime.utctimetuple ()
R datetime L6 d RFHEEL, XELIT d.timetuple (), AEZAFET tm_isdst L5 il
R0, Fit d.dst () REMf2455% . DST XtF UTC i a) kit T3l
W d REANAL, d 238082 d.utcof fset () SRARME N UTC WFa], H-3R [ R E AL s i) oir i
NWtime.struct_time, tm_isdst Aﬁ_@fﬁ]uﬂy 0. TEHEZ IR d.year i MINYEAR 8{ MAXYEAR
- H UTC #5488 B — 4 p s BN ml gEg | K OverflowError,

Bh B TR PA datetime MR SWIF L datetime Jy ¥ 24 /A M B [B] >R AL BE, #%
2 AT AL H OB ) ok 3RO UTC B ) B, ] utefromtimetuple W) fE X
SRS R. WRRA —AFR UTC Wi L4 datetime, il datetime.
replace (tzinfo=timezone.utc) R H ok b B B, X FER A fefF fldatetime.
timetuple (),

datetime.toordinal ()

R [E H A A S S AP . 5 self.date () .toordinal () A,

datetime.timestamp ()
RN, Tdatet ime SEAIH POSIX WAL, Btk IEMER S time. time () REHERMIF Float
PO

iR dat ot ime SUBI AR MR RA I, 3 HIT KRBT A1 C nkt ime () BN
it . HTHETZ V6 hdatet ime SCRFRFEREIHE mktime () B, XA @AY 280K
SEM AR BET | K OverflowError,
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XTI datet ime SEH, REHERTHE T =0R:

(dt - datetime (1970, 1, 1, tzinfo=timezone.utc)) .total_seconds /()

3.3 Bl Tge.
TE 3.6 UM timestamp () FEMEH fold JE ki bk B 52 1R BE A A i fa ks S

R WA — DR E BN FER UTC BRI A dat et ime SEIZREX POSIX B[R] 8. QnsRAR
(A I FE R A P BB 90 9 AR R GE I IXOR )2 15 UTC, fRAT DA #)E tzinfo=timezone.
utc R POSIX Hif i) %

’timestamp = dt.replace(tzinfo=timezone.utc) .timestamp ()
B T AT BT R R
’timestamp = (dt - datetime (1970, 1, 1)) / timedelta (seconds=1)

datetime.weekday ()

R —ANEHAAREIL, BI-—R0, BEMK N 6. 24T self.date () .weekday () . HiHS
5 isoweekday ()

datetime.isoweekday ()

RE—NEHAERENIL, BW—R1, BT, H24T self.date () .isoweekday (). 7

S Hweekday (), isocalendar ().

datetime.isocalendar ()
R B — A il =8B 1 named tple: year, week fll weekday. % [T self.date().
isocalendar ().

datetime.isoformat (sep="T", timespec="auto’)

1R ] —A~PA ISO 8601 #=XZ7m 1 H A ) 7457 5 -
* YYYY-MM-DDTHH:MM:SS.ff£f£fff, Y microsecond A~k 0
* YYYY-MM-DDTHH:MM:SS, Hmicrosecond k0
WRutcorfset () RMMEAN None, WIFM—AFRFERARET H UTC I 22:
* YYYY-MM-DDTHH:MM:SS.ffffff+HH:MM[:SS[.£f£££££]], MR microsecond K 0
e YYYY-MM-DDTHH:MM:SS+HH:MM[:SS[.fff£f£f£f]], W microsecond 0
il

>>> from datetime import datetime, timezone

>>> datetime (2019, 5, 18, 15, 17, 8, 132263).isoformat ()
'2019-05-18T15:17:08.132263"

>>> datetime (2019, 5, 18, 15, 17, tzinfo=timezone.utc) .isoformat ()
'2019-05-18T15:17:004+00:00"

AR HL sep GRINA " T) WA TFAT, SBURAESS R FIWIATI R Was s 2 6], pildn:

>>> from datetime import tzinfo, timedelta, datetime
>>> class TZ (tzinfo):
""rA time zone with an arbitrary, constant -06:39 offset."""
def utcoffset (self, dt):
return timedelta (hours=-6, minutes=-39)

>>> datetime (2002, 12, 25, tzinfo=TZ()) .isoformat (' ")

'2002-12-25 00:00:00-06:39"
>>> datetime (2009, 11, 27, microsecond=100, tzinfo=TZ()) .isoformat ()

'2009-11-27T00:00:00.000100-06:39"
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LS timespec BALE BV HE GBRIAN "auto). BRI LARPATEZ —:
e 'auto': Yikmicrosecond H O N5 'seconds' A, FHME 'microseconds' .
e 'hours': PAPIMEE M) HH ¥ & hour,
e 'minutes': PA HH:MM AR AL S hour flminute,
e 'seconds': DA HH:MM: SS ¥R & hour, minute fllsecond,
e 'milliseconds": W& SERENTE], HRFRMER) NECER /3B 2 60FD . #5200 HH:MM: SS . sss
e 'microseconds': DL HH:MM:SS. fEEE£F #5052 ¥ a] .

TEfR: HERRIE R R R, A2 A

ST TERL timespec 05| & ValueError:

>>> from datetime import datetime

>>> datetime.now () .isoformat (timespec="minutes"')
'2002-12-25T00:00"

>>> dt = datetime (2015, 1, 1, 12, 30, 59, 0)

>>> dt.isoformat (timespec="microseconds")
'2015-01-01T12:30:59.000000"

3.6 BHCAE: HIN'T timespec Z4

datetime.__str__ ()
ST datetime Ll d, str(d) Z4T d.isoformat (" '),

datetime.ctime ()

AR [l —A~ZR7m H IR TR 5 75 3

>>> from datetime import datetime
>>> datetime (2002, 12, 4, 20, 30, 40).ctime()
'Wed Dec 4 20:30:40 2002"

AR OF R SRR IXAE R, OB AN R B AL 2 R A
d.ctime () &%t

time.ctime (time.mktime (d.timetuple()))

FEJEA Cctime () BRI (time. ctime () & KEFEHIZERE, [Hdatetime. ctime () NAEL)
i C hnifEf -5 L.

datetime.strftime (format)
1R 1] —A~ i B A AR R T B A0 3 H AR ) A e, BRBUS A8 55 %, 5
[ strftime() #= strptime() 4947 7 .

datetime.__ format__ (format)
Hdatetime.strftime () [, WIEMG R datet ime X5 452 DA A FAF R FHMEER R
ARG FAFER AR st . format () $ATAE AL T g . BARBUK T8 S M se 5%, 7
Z:[Fstrftime() #o strptime() B934T A .
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xR datetime

ffiffl datet ime T4 HHIT:

>>> from datetime import datetime, date, time, timezone

>>> # Using datetime.combine ()

>>> d = date (2005, 7, 14)

>>> t = time (12, 30)

>>> datetime.combine (d, t)
datetime.datetime (2005, 7, 14, 12, 30)

>>> # Using datetime.now()

>>> datetime.now ()

datetime.datetime (2007, 12, 6, 16, 29, 43, 79043) # GMT +1

>>> datetime.now (timezone.utc)

datetime.datetime (2007, 12, 6, 15, 29, 43, 79060, tzinfo=datetime.timezone.utc)

>>> # Using datetime.strptime ()

>>> dt = datetime.strptime("21/11/06 16:30", "2d/%m/%y $H:%M")
>>> dt

datetime.datetime (2006, 11, 21, 16, 30)

>>> # Using datetime.timetuple () to get tuple of all attributes
>>> tt = dt.timetuple ()
>>> for it in tt:

print (it)
2006 # year
11 # month
21 # day
16 # hour
30 # minute
0 # second
1 # weekday (0 = Monday)
325 # number of days since lst January
-1 # dst - method tzinfo.dst () returned None

>>> # Date in ISO format
>>> ic = dt.isocalendar()
>>> for it in ic:

print (it)
2006 # ISO year
47 # ISO week
2 # ISO weekday

>>> # Formatting a datetime

>>> dt.strftime ("$A, $d. %B %Y $I:%MS%p")

'Tuesday, 21. November 2006 04:30PM'

>>> 'The {1} is {0:%d}, the {2} is {0:%B}, the {3} is {0:%I:%M%p}."'.format (dt, "day
<", "month", "time")

'The day is 21, the month is November, the time is 04:30PM.'

PAFRBIE L T— Nt zinfo 2, Bilizk Kabul, Afghanistan B} [X 45 B, ZH X H +4 UTC L F| 1945
A, Z JE NI A +4:30 UTC:

from datetime import timedelta, datetime, tzinfo, timezone

class KabulTz (tzinfo) :
# Kabul used +4 until 1945, when they moved to +4:30
UTC_MOVE_DATE = datetime (1944, 12, 31, 20, tzinfo=timezone.utc)

(Faksn
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def utcoffset(self, dt):
if dt.year < 1945:
return timedelta (hours=4)
elif (1945, 1, 1, 0, 0) <= dt.timetuple()[:5] < (1945, 1, 1, 0, 30):
# An ambiguous ("imaginary'") half-hour range representing
# a 'fold' in time due to the shift from +4 to +4:30.
# If dt falls in the imaginary range, use fold to decide how
# to resolve. See PEP495.
return timedelta (hours=4, minutes= (30 if dt.fold else 0))
else:
return timedelta (hours=4, minutes=30)

def fromutc(self, dt):
# Follow same validations as 1in datetime.tzinfo
if not isinstance(dt, datetime) :
raise TypeError ("fromutc() requires a datetime argument")
if dt.tzinfo is not self:
raise ValueError("dt.tzinfo is not self")

# A custom implementation is required for fromutc as

# the input to this function is a datetime with utc values

# but with a tzinfo set to self.

# See datetime.astimezone or fromtimestamp.

if dt.replace(tzinfo=timezone.utc) >= self.UTC_MOVE_DATE:
return dt + timedelta (hours=4, minutes=30)

else:
return dt + timedelta (hours=4)

def dst (self, dt):
# Kabul does not observe daylight saving time.
return timedelta (0)

def tzname (self, dt):
if dt >= self.UTC_MOVE_DATE:
return "+04:30"
return "+04"

ik KabulTz (¥

>>> tzl = KabulTz()

>>> # Datetime before the change

>>> dtl = datetime (1900, 11, 21, 16, 30, tzinfo=tzl)
>>> print (dtl.utcoffset())

4:00:00

>>> # Datetime after the change

>>> dt2 = datetime (2006, 6, 14, 13, 0, tzinfo=tzl)
>>> print (dt2.utcoffset ())

4:30:00

>>> # Convert datetime to another time zone

>>> dt3 = dt2.astimezone (timezone.utc)

>>> dt3

datetime.datetime (2006, 6, 14, 8, 30, tzinfo=datetime.timezone.utc)
>>> dt2

datetime.datetime (2006, 6, 14, 13, 0, tzinfo=KabulTz())

>>> dt2 == dt3

True
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8.1.7 time W&

—A~time MHEMRFFHW (A) wHE), M FEMEE H B, s czinfo X5 RIHE,
class datetime.time (hour=0, minute=0, second=0, microsecond=0, tzinfo=None, *, fold=0)
B S5 W o tzinfo W] DAsg None, 8@ —tzinfo FRIEH . HARRHSE LML
T T RPN

* 0 <= hour < 24,
e 0 <= minute < 60,
e 0 <= second < 60,
e 0 <= microsecond < 1000000,
e fold in [0, 17.
ARG — DS AN S5, M5k valueError. FIASEUEBINN 0, HA tzinfo BRIA

"N None,
FEtk:

time.min
HEMFE/Rtine, time (0, 0, 0, 0).

time.max
MR E/Rtime, time (23, 59, 59, 999999).

time.resolution
WA A EW cime %P4 2 [8) 7] BE WY % /N E] B, timedelta (microseconds=1), {HZ#HFE
B time WMEHAIRHAIBH.

o (%)

time.hour
BUETEHE 2 range (24) .

time.minute
BUEJER & range (60) o

time.second
BUETEHE 2 range (60) .

time.microsecond
BUE TG 2 range (1000000)

time.tzinfo

Y24 tzinfo ZHPL L ¢ ime MTEARHIN G, WRBA HE AENR None.

time. fold
BUEYEREE [0, 11. ATIEEE AT B Pl B i) S (24 32 4 i 25 o B [l s Ak
TEGA R S 2CY BRI E) UTC B 22t 2 s i A B ) HUE 0 (1) FoR B2 R T
(M) B[] — 300 At ] o

3.6 B AE.

time MG SCFftime Htime WL, 24 a WATE b ZHINS, WA a /NT bo UNSRELA I — 7 e fif A2
1M 5 —J7 e A, MR SR T WUF LB 51 & TypeError, W FRIARHERE, fa BAZMSL Bl Rf Kk am A
TS

WERPA LR A, HEAMEW czinfo @Y, MIEIMtz1inro |1 S 2 X AR i A]
HIATE R . AERPIAS L # R BN LA RREI tzinfo J@IE, WAL Jelid s e
) UTC 5} 25 (M self.utcoffset () 3KHL) SRIATIHEE . N T ILRFR A B R R A 2T X 4
M BRI LS, Mtime RS AFEBHUIT L LRE, ¥E51 %k TvpeError, BRAFKIBHEAE ==
W= FEEPMES TR SRR False B True.

5 3.3 U EC BB AN R B2 € i me SEH 2 [AIRAR SR LB 25 K TypeError,

8.1. datetime --- AR B EiF00TE LY 181



The Python Library Reference, k% 3.9.1rc1

LEA JRIBEE, time W4 2ol h Bl .

1 3.5 WUHE P E Python 3.5 Z i, QI2R—A>time X5 UTC FRBEIN S RIE. AT A8IA
755 B RS, FIILA Python 3.5 FE AR, FERES I bpo-13936,

HoA ) 35 75 -

classmethod time.fromisoformat (time_string)

RS Tt ime. isoformat () FEtfERIRRN time_string 13N € ime. 5L, PERBRBCCRFATT
R T4

HH[:MM[:SS[.f££[f£f£f]1]1]1] [+HH:MM[:SS[.f£f£f£f£ff]]]

B TR TR SCRHBITE RS IS0 8601 AR . BEMHI AR N time . isoformat () 1)
WA

vk

>>> from datetime import time

>>> time.fromisoformat ('04:23:01")

datetime.time (4, 23, 1)

>>> time.fromisoformat ('04:23:01.000384")

datetime.time (4, 23, 1, 384)

>>> time.fromisoformat ('04:23:01+04:00")

datetime.time (4, 23, 1, tzinfo=datetime.timezone (datetime.
—~timedelta (seconds=14400)))

37 HRE.
ST
time.replace (hour=self.hour, minute=self.minute, second=self.second, microsecond=self.microsecond,
tzinfo=self.tzinfo, * fold=0)
R —ABA AR € ime, BRAREAEAT R F SHERE T HL R, 5w Al
8 tzinfo=None M—MERMA t ime BIE— AR EAAL t ime, AR R EE .

3.6 FIMINAE: WM T fold BHL.
time.isoformat (fimespec="auto’)
IR FRTR AR H1 1SO 8601 Xz — 14 I ) 4 -
e HH:MM:SS.ffffff, R microsecond ANk 0
* HH:MM:SS, Umicrosecond }0
e HH:MM:SS.ffffff+HH:MM[:SS[.££££££]1], W utcorfset () Aik[H] None

e HH:MM:SS+HH:MM[:SS[.ff£f££f£f]], WRmicrosecond ;0 Hutcoffset () ANiz[E
None

R ESAL timespec AL VAN I A GBRIAN "auto). EWLARPATEZ —:
e 'auto': Y microsecond H O N5 'seconds' fifF], FHMNE 'microseconds' .
* 'hours': AR HE A% & hour.
e 'minutes': PA HH:MM AR S hour flminute,
e 'seconds': DA HH:MM: SS ¥R & hour, minute fllsecond,
e 'milliseconds": W SERENTE], HRFRMER) NECER 4B 2 60FP . #5200 HH:MM: SS . sss
e 'microseconds’': DL HH:MM:SS. fEEE£F #& SE ¥ [a] .

TSR HERR A IR T] SRR EORT, AR A
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ST TR timespec ZE05| K ValueError,
R

>>> from datetime import time

>>> time (hour=12, minute=34, second=56, microsecond=123456) .isoformat (timespec=
—'minutes')

'12:34"

>>> dt = time (hour=12, minute=34, second=56, microsecond=0)

>>> dt.isoformat (timespec="microseconds")

'12:34:56.000000"

>>> dt.isoformat (timespec="'auto")

'12:34:56"

3.6 FCAE: HINT timespec Z5
time.__str__ ()

STTRTE T4 ¢, str (t) T t.1isoformat ().

time.strftime (format)

IR ] — A H 2 A AR R T P B AR B R i - Ap . BRI g 2 M ey %, S
[ strftime() = strptime() 4947 7 .

time.__ format__ (format)
‘ﬁ time.stritime () M. I EMARHN t ime X448 & DA A& AL A7 ER T R R g L5

FRBOARAE R st - format () PEFTARSC LA T i . TEARIUA RIS SR 52 MBI 2, 42 Wltrfiimel)
fn strptime() 6947 H9 o

time.utcoffset ()
MR tzinfo iy None, NIR[E] None, FHMR[E] self.tzinfo.utcoffset (None), FHHIE)G
FARIRE] None B¢ —AME /N — %EI’J a timedelta X RHGE| L 5FH .

TE 3.7 iUE el UTC B ZEANFRRR A — AR50 -
time.dst ()

MR tzinfo A None, NJik[E] None, HNiR[E self.tzinfo.dst (None), F HIEGHE AR
None @Z%—/I\TDEE/J\?—%E‘Jtimedelta POE R RTE IV o

15 3.7 BOE: DST Z{EA TR H 0 — DB i E

time.tzname ()
MR tzinfo A None, NJiR[E None, FHMIRE] self.tzinfo.tzname (None), WHRGFHEARN
[1] None ﬁ%ﬂﬁ??@%ﬂﬁ%mﬂﬁélﬁ#% .

RZERBI: time
S £ ime XFR BT

>>> from datetime import time, tzinfo, timedelta
>>> class TZ1l(tzinfo):
def utcoffset (self, dt):
return timedelta (hours=1)
def dst (self, dt):
return timedelta (0)
def tzname (self,dt):
return "+01:00"
def _ repr__ (self):
return f"{self. class .__name__ } ()"

>>> t = time (12, 10, 30, tzinfo=Tz1())
>>> t

datetime.time (12, 10, 30, tzinfo=TZ1())
>>> t.isoformat ()

Q9]
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'12:10:30+01:00"

>>> t.dst ()
datetime.timedelta (0)

>>> t.tzname ()

'+01:00"

>>> t.strftime ("$H:%M:%S %2")
'12:10:30 +01:00"

>>>

'The is {:%H:%M}."'.format ("time", t)

'The time is 12:10."'

8.1.8 tzinfo W&

class datetime.tzinfo

ii_?%%\%%%%@, WL UIZ AN BB . WE L tzinfo [ATIRIIA KEFE X
SIS

tzinfo ] (FEANSLIRTIE) WISEHIR] DAREitE 45 datet ime Fltime XAMI GRS, X EEXT R 20
AT B AT T AR 8], I Hot 21 nfo W40 R AR a] 55 UTC 124E . X4 R
PAK DST ZHW ik, #2554 eI B3 a5 A X E .

RFFEIRAE — AR 128, HH (2) BIMRMEH dacet ime F¥EFTR BERPRIEC zinfo YRR
SEP. datetime BIHURML T t imezone, XJ@tzinfo B—ANRFRSLIR 728, EHEPAS UTC [
EEERFRAFRMEX, Flh UTC 458k EST 1 EDT.

KT B ER IR TR . — A czinfo FRUWFAG ANHESEIHN __init_ (O K, &
e BARTT AR BT, (Bl RETCIE TR RS . X BN AR PEESR,, FER T RS v BN .
—/Ntzinfo WS TIENRERT BSLPIPA T k. HARTR S B T BB dat et ime X}
ST . ARG EER, AT PAT A AR S

tzinfo.utcoffset (dt)

R A A 5 UTC B 223k [0 —ANt imedelta X5, WIRAMEXTE UTC AR IEE . 412R
A X AE UTC PAPS A 7 fE

XFERE UTC By & 3hiF 225 250k i, WK —Ntzinfo X4 [ i) AL % B X Al DST
., Wutcoffset () W24 [\ P& B Fl. 1R UTC B 25 A # & W3R [8] None. & H At 1
LR R BE A — A~ timedelta X4, HEUE ™R § T -timedelta (hours=24) Fl
timedelta (hours=24) Z[a] (ZHEMWIBELF/NT—RK) . KEZHutcorfset () HEME
TG E AT E Z —

return CONSTANT # fixed-offset class
return CONSTANT + self.dst (dt) # daylight-aware class

MR utcoffset () IREEA N None, NMldst () AR IR[FE] None,
BHiAjutcoffset () LS| K Not ImplementedError,

e 3.7 BOE M UTC I 22 R IR — A B P L

tzinfo.dst (dt)

KR AW (DST) R EN—Atimedelta MR, WA DST {5 EARKMMIZF None,

AR DST &S HR ] timedelta (0) o Q15 DST B 5 WIRF2ZE(EAE N — >t imedelta X5
ml (BWutcoffset () THREN) . R DST ZEUIR W H, oS EEYIMAvtcorfset ()
BT ) UTC i 22, RICETREIME ) dst () BRARRA MK DST /5 8. BN, datetime.
timetuple () &V Htzinfo @MW dst () J7 ¥ K0 E N % Q0 3 B tm_isdst JEFR,
Mtzinfo.fromutc () &M dst () KA X AL DST e 2y,

— AT DAF] IS AL BEARHERH N S B £ 2 i nfo T2 SEH 2 MAHE IR TR h ke —
tz.utcoffset (dt) - tz.dst (dt)
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WK BA RRER € zinfo THSEBIH dt .tzinfo == tz [N datet ime X4 dr 3R [FRERY
g AR AT ERIK “ARiERT 257, BRI T HAA H st E] e T B A
datetime.astimezone () WYSCEUMIRE i, (B TCYER N SO AR B0 s ARARAT S A0 2 F2
FFRITT . WA tzinfo FINRAIUEX —, WFTPAER tzinfo. fromute () HERIA
SEIPAEFEARATHE L N 5 astimezone () IEFARCEA -

REZHdst () LB RES ML T ME 2 —:

def dst(self, dt):
# a fixed-offset class: doesn't account for DST
return timedelta (0)

B g

def dst (self, dt):
# Code to set dston and dstoff to the time zone's DST
# transition times based on the input dt.year, and expressed
# in standard local time.

if dston <= dt.replace(tzinfo=None) < dstoff:
return timedelta (hours=1)

else:
return timedelta (0)

BRANRdst () SLP4sT| K Not ImplementedError,
TE 3.7 Uk DST ZE(EASTHRRR ik — A BB B e

tzinfo.tzname (df)
FEXF T datet ime X4 dt (I IR BFRAE N FAFER IR datet ime BIHUEA & SATATERFER L TR
MENE, WATRZHA T ES L. Fli”GMT”, "UTC”, ”-5007, ”-5:00”, "EDT”, "US/Eastern”,
”America/New York” #f & A0 IR EH . AR FAFERAFRARFINER B None ., #HVERIX 2 — Mk
MARE—NEENFEFE, XEERE MR zinfo 0] BEE SRR TG AR E dt (53R 1]
AR, FRl@M e zinfo REN TR I .

BNt zname () LML K Not ImplementedError,

A dat et ime Bt ime WETHF, AR SENMRL I EHA L. datet ime X524 H &
IEtE A, Tt ime MG 24 None fERfEASEL. Kbkt 2info TREIIEN Y HE & IFET d &
BlfiH None BiJE datet ime KAILHI.

L% A None B, W24l RAKTTHE R ERAER R A, B0, iR[F None i A T A %I /m i 1A]
MEARZHtzinfo PillAbFE. ik utcoffset (None) iR [ FriE UTC 25 A A HAL, %
5 HAD AT T % AR U 2200 2 2 151

WiE N—/~datetime MR KB N datet ime JFER, dt.tzinfo 5 self Zal—X4%. tzinfo JykEn]
DA X — 88, BRAEM PR EEA R T czinfo Jik. WAT R H R 21 nfo X di R
AHUR ], T AN Ty B U HAth s DX AH T 42
WA —MEIMA czinfo ik, AN TRITRBAEERE:
tzinfo.fromutec (df)

WhHESHE A datet ime. ast imezone () SEPRTE . 49 IR, dt.tzinfo 2N self,

I B dr 59 H AR )50 2 g o 2278 UTC WHE], fromutc () W H bn % H AT ) 20
1R [E]—ANEEH ) datetime SRR self AR [E]

KEZ#tzinfo TRIVAKBEN 2 Jo M BUHL K BRIN ) Fromute () SEBL. "B A EEH R I DAAL 2 &
E ZEAEL I IS X DA K& (7] s 47 5 A o s F1 A s A IR, 3% 05 2 5 R A0 BB AL #E DST 5 46 B[] 7 4%
ANMEGE ARG L . — BN Fromutc () SEEURTBE TCVEAE A T R IER AL BB T2 (5
UTC ) ArifErst 22 BT T &ad i g e HIARIRa], 3R ol ol B8 i T IB0A T B, BRIAR
astimezone () Mlfromutc () SEPA]RETCIEAE AR ISR, WRXAG5 RIA -2 58 T iR
E ISy 22 %2 A 2R 1) B 20024 w1 A INHEL G 376

AR RGOS, BN fromute () SEBUMIAT 07 XA
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def fromutc(self, dt):
# raise ValueError error if dt.tzinfo is not self
dtoff = dt.utcoffset ()
dtdst = dt.dst ()
# raise ValueError 1if dtoff is None or dtdst is None
delta = dtoff - dtdst # this is self's standard offset
if delta:
dt += delta # convert to standard local time
dtdst = dt.dst ()
# raise ValueError 1if dtdst is None
if dtdst:
return dt + dtdst
else:
return dt

JEPAF tzinfo_examples.py XA —tzinfo FEHIHIT:

from datetime import tzinfo, timedelta, datetime

ZERO timedelta (0)
HOUR = timedelta (hours=1)
SECOND = timedelta (seconds=1)

# A class capturing the platform's idea of local time.
# (May result in wrong values on historical times 1in

# timezones where UTC offset and/or the DST rules had
# changed in the past.)

import time as _time

STDOFFSET = timedelta(seconds = —_time.timezone)
if _time.daylight:

DSTOFFSET = timedelta (seconds = —_time.altzone)
else:

DSTOFFSET = STDOFFSET
DSTDIFF = DSTOFFSET - STDOFFSET
class LocalTimezone (tzinfo) :

def fromutc(self, dt):
assert dt.tzinfo is self
stamp = (dt - datetime (1970, 1, 1, tzinfo=self)) // SECOND
args = _time.localtime (stamp) [:6]
dst_diff = DSTDIFF // SECOND
# Detect fold
fold = (args == _time.localtime (stamp - dst_diff))
return datetime (*args, microsecond=dt.microsecond,
tzinfo=self, fold=fold)

def utcoffset (self, dt):
if self._isdst (dt):
return DSTOFFSET
else:
return STDOFFSET

def dst (self, dt):
if self._isdst (dt):
return DSTDIFF
else:
return ZERO

def tzname (self, dt):

(FOAkED)
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return _time.tzname[self._ isdst (dt) ]

def _isdst(self, dt):
tt = (dt.year, dt.month, dt.day,
dt .hour, dt.minute, dt.second,
dt .weekday (), 0, 0)
stamp = _time.mktime (tt)
tt = _time.localtime (stamp)
return tt.tm_isdst > 0

Local = LocalTimezone ()

# A complete implementation of current DST rules for major US time zones.

def first_sunday_on_or_after (dt):
days_to_go = 6 — dt.weekday ()
if days_to_go:
dt += timedelta (days_to_go)
return dt

US DST Rules

This is a simplified (i.e., wrong for a few cases) set of rules for US
DST start and end times. For a complete and up-to-date set of DST rules
and timezone definitions, visit the Olson Database (or try pytz):
http://www.twinsun.com/tz/tz-1ink.htm
http://sourceforge.net/projects/pytz/ (might not be up-to-date)

In the US, since 2007, DST starts at 2am (standard time) on the second
Sunday in March, which is the first Sunday on or after Mar 8.
DSTSTART_2007 = datetime (1, 3, 8, 2)

# and ends at 2am (DST time) on the first Sunday of Nov.

DSTEND_2007 = datetime (1, 11, 1, 2)

# From 1987 to 2006, DST used to start at Z2am (standard time) on the first
# Sunday in April and to end at 2am (DST time) on the last

# Sunday of October, which is the first Sunday on or after Oct 25.
DSTSTART_1987_2006 = datetime(1l, 4, 1, 2)

DSTEND_1987_2006 = datetime (1, 10, 25, 2)

# From 1967 to 1986, DST used to start at Z2am (standard time) on the last
# Sunday in April (the one on or after April 24) and to end at Z2am (DST time)
# on the last Sunday of October, which is the first Sunday

# on or after Oct 25.

DSTSTART_1967_1986 = datetime (1, 4, 24, 2)

DSTEND_1967_1986 = DSTEND_1987_2006

#
#
#
#
#
#
#
#
#
#

def us_dst_range (year) :

# Find start and end times for US DST. For years before 1967, return
# start = end for no DST.
if 2006 < year:

dststart, dstend = DSTSTART_2007, DSTEND_2007
elif 1986 < year < 2007:

dststart, dstend = DSTSTART_1987_2006, DSTEND_1987_2006
elif 1966 < year < 1987:

dststart, dstend = DSTSTART_1967_1986, DSTEND_1967_1986
else:

return (datetime (year, 1, 1), ) * 2

start = first_sunday_on_or_after (dststart.replace (year=year))
end = first_sunday_on_or_after (dstend.replace (year=year))

(FOAkED)
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return start, end

class USTimeZone (tzinfo) :

def _ init_ (self, hours, reprname, stdname, dstname):
self.stdoffset = timedelta (hours=hours)
self.reprname = reprname
self.stdname = stdname
self.dstname = dstname

def _ repr_ (self):
return self.reprname

def tzname (self, dt):
if self.dst(dt):
return self.dstname
else:
return self.stdname

def utcoffset (self, dt):
return self.stdoffset + self.dst(dt)

def dst (self, dt):

if dt is None or dt.tzinfo is None:
# An exception may be sensible here, in one or both cases.
# It depends on how you want to treat them. The default
# fromutc () implementation (called by the default astimezone ()
# implementation) passes a datetime with dt.tzinfo is self.
return ZERO

assert dt.tzinfo is self

start, end = us_dst_range (dt.year)

# Can't compare naive to aware objects, so strip the timezone from

# dt first.

dt = dt.replace(tzinfo=None)

if start + HOUR <= dt < end - HOUR:
# DST is in effect.
return HOUR

if end - HOUR <= dt < end:
# Fold (an ambiguous hour): use dt.fold to disambiguate.
return ZERO if dt.fold else HOUR

if start <= dt < start + HOUR:
# Gap (a non-existent hour): reverse the fold rule.
return HOUR if dt.fold else ZERO

# DST is off.

return ZERO

def fromutc(self, dt):
assert dt.tzinfo is self
start, end = us_dst_range (dt.year)
start = start.replace(tzinfo=self)
end = end.replace(tzinfo=self)
std_time = dt + self.stdoffset
dst_time = std_time + HOUR
if end <= dst_time < end + HOUR:
# Repeated hour
return std_time.replace(fold=1)
if std_time < start or dst_time >= end:
# Standard time
return std_time
if start <= std_time < end - HOUR:

(FOAkED)
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(£ L£50)

# Daylight saving time
return dst_time

Eastern = USTimeZone (-5, "Eastern", "EST", "EDT")
Central = USTimeZone (-6, "Central", "csTt", "CDT"
Mountain = USTimeZone (-7, "Mountain", "MST", "MDT"
(781

)
)
Pacific = USTimeZone "Pacific", "PST", "PDT")

THTE R I A TTARE AU I £ zinfo F2RAERAF P DST $E4fe i b2 th B W]k B (R0 17
. BT, %S E AR X (UTC -0500), ‘ER) EDT M=H % " MEIEK 1:59 (EST) 25—
MOTG, FAET— A —REMK 1:59 (EDT) Z J5— &5

UTC 3:MM 4:MM 5:MM 6:MM 7:MM 8:MM
EST 22:MM 23:MM O:MM 1:MM 2:MM 3:MM
EDT 23:MM O:MM 1:MM 2:MM 3:MM 4:MM
start 22:MM 23:MM O:MM 1:MM 3:MM 4:MM

end 23:MM O:MM 1:MM 1:MM 2:MM 3:MM

24 DST JFHA (Bistart” 47) , ASHih A 1:59 BE3] 3:00. FER N 2:MM IR EAEIS— K2 A =
iy, HIAE DST JFRF— K astimezone (Eastern) Al hour == 2 EEH. BN, 7
2016 AEE B A pl PR R R, FRATTASE:

>>> from datetime import datetime, timezone
>>> from tzinfo_examples import HOUR, Eastern
>>> u0 = datetime (2016, 3, 13, 5, tzinfo=timezone.utc)
>>> for i1 in range(4):
u = u0 + 1*HOUR
t = u.astimezone (Eastern)
print (u.time (), 'UTC ="', t.time(), t.tzname())

05:00:00 UTIC = 00:00:00 EST
06:00:00 UTC = 01:00:00 EST
07:00:00 UTIC = 03:00:00 EDT
08:00:00 UTIC = 04:00:00 EDT

24 DST Z55RI (I 7end” 17), 57 SEAERE A0 THAE R0 AN HUIRHE) (Ao — A /INRHE R AT BE A I i - B
A IR — /N o BIDAIL SE AR ] 22758 24 KA s Nt T 30 5:MM UTC [ IHE] o A HiL s 4 AR
1:59 (4B FRRBERF] 1:00 BRUERD . B2 1:MM A R A 1 0 . B} astimezone ()
JE A A WA AH AR UTC /NS B S 51 5 A 1) ) 2 b /INBsp SR AR5 A LS 3h (R AT R o X AN L SE A A
B FIH, B2 5:MM T 6:MM [ UTC ISHEIFE RG4S Ry AU SE AR TR ] i R g e i 1) MM, (B ii—
/I‘E‘ng‘ﬁi%ﬁfold JEMEB R O 15— SRR 1. BN, 7 2016 Ak ZmEah e ml gy, A
53

>>> u0 = datetime (2016, 11, 6, 4, tzinfo=timezone.utc)
>>> for i1 in range(4):
u = u0 + i*HOUR
t = u.astimezone (Eastern)
print(u.time (), 'UTC =', t.time(), t.tzname(), t.fold)

04:00:00 UTC = 00:00:00 EDT
05:00:00 UTIC = 01:00:00 EDT
06:00:00 UTC = 01:00:00 EST
07:00:00 UTC = 02:00:00 EST

o = O O

HHEEAR datet ime SRIGEE fold JEYEEPRAPAR S, EATE LB B4 .

AN SCVFIN () B R AR SR B 75 2 G A fo 1 o JRIERIME, st iR G ptzinfo 1-2;
Yt imezone BEEALM AR E2EMEH t zinfo TREIAEETR BST (€ 20E -5 /M) sifiFon
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EDT ([&%E25(H -4 /) 2RI &5 1 SLHY
S

dateutil.tz datetime Bt — N EH KNtimezone 25 (AR AL FAE = 5 UTC B & & BF2) K
H.itimezone.utc Jg@k (—4> UTC WX 5EH) .

dateutil.tz 2R IANA BF [X #0345 & (X 4% Olson $(d5 %) 5| A Python H-#E#{# ] .

TANA I DXEefhi e s XA 2 GE PR tz, tzdata 5% zoneinfo) £ KR UG MR R FR & 3kir 2
A ARENE Y H AT Y AR IS TR 4 D7 S A5 R e B 2 AT BRI DA SR A B S A IR I S UTC
FEEANE A I LAY B

8.1.9 timezone W&

timezone Jgtzinfo BT, EMBNELARE—LAE UTC B E I 22K & SR X

X AT P A T AT I LERR R S A B DA S, 3K S8 b A — AR AN R) H 0 2 (8 AN ] Y B 22
BORTEDT S X R B e A T A
class datetime.timezone (offset, name=None)

offset ZRLIMAGE N — A timedelta X5, FoRAHINA]S UTC IS 22, B 200" 4% IRl T

—timedelta (hours=24) fll timedelta (hours=24) ZJq], HN&5|kVvalueError,

name ZHLR AN . WIRAEE MMACN — NP4, ERfgUiifEdatetime. t zname () J5{ARIIR
IEI{EO

3.2 B fE.
e 3.7 BOE M UTC I 22 AR IR R — A B P L

timezone.utcoffset (dt)

S ¢ imezone SR I .
dt BN BRI At imedelta 51, S TFAHMINEE UTC 2 [,
12 3.7 UH UG UTC 2R T — 6 B0 A .

timezone.tzname (dt)

AR 9] 24 £ ime zone SEBIRAN I i 5 1Y [ S 1 -

QR A TER 25 e name, W] tzname (dt) Frak B4 PRRFIRYE of Eset (HFE AT AN A .
W offset fy timedelta (0), MIZHN “UTC”, HNHFAFE UTC+HH: MM, H + 2k offset
HIEN45S, HH fl MM 435378 of fset .hours fll of fset .minutes L,

e 3.6 ilUE M H offset=timedelta (0) 4 LI % AR B AE K & B 1) UTC T A 15 2
"UTC+00:00",

timezone.dst (dt)
B2k [H] None.,

timezone. fromutc (dt)
R\l dt + offset, dt ZE I H— AT datet ime 3L, HWp tzinfo (HIX A self,

Ktk

timezone.utc
UTC X, timezone (timedelta (0)).,
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8.1.10 strftime () 1 strptime () BIfTHA
date, datetime flltime WRH T strftime (format) F¥E, AIARAIEH — BB FEH5H
FiFr s i FR) 28 75 I TR R 450

ML, datetime.strptime () ZREARYEF RN H HIFII ] ) 245 B R R () 4% 20 52 4 5 ol ) 2 —
Avdatetime X4,

TERBPLT strftime () 5 strptime () KEZERILE:

strftime strptime
Mk HRA 25 RS R RO AR | R R T 4 e A K dat et ime X4
IERBL | SBI v ESES
T date; datetime; t ime datetime
A strftime (format) strptime (date_string, format)

strftime () 0 strptime () Format Codes

PATRAIRIE R T 1989 B C ARifE pr 2R i ifas U, BN A RIE C KB P F- & _ B3 A
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ks 2X NG| E2ed
%a i TAE H S . (D
Sun, Mon, ..., Sat
(en_US);
So, Mo, ..., Sa (de_DE)
$A AHAL ) I A H Y (1)
AR Sunday, Monday, ...,
Saturday (en_US);
Sonntag, Montag, ...,
Samstag (de_DE)
Sw PATREFRIEC R TAE | 0,1,...,6
H, Hdr0FRREMNH,
6 TR BN,
%d ), PAHEERIEE | 01,02, .., 31 ©)
R H By — R
%b MU H IS . (D
Jan, Feb, ..., Dec
(en_US);
Jan, Feb, ..., Dez
(de_DE)
$B AHAI H oy 4244 (1)
January, February, ...,
December (en_US);
Januar, Februar, ...,
Dezember (de_DE)
Sm #EE, PATEEREE | 01,02, .., 12 ©)
AR H G
5y #EJE, PATEEREER | 00,01, ..., 99 9
TN, AN AL AR
%Y THEFEG R | 0001, 0002, ..., 2013, | (2)
A - 2014, ..., 9998, 9999
$H PARNE g | 00,01, ..., 23 ©)
AR/ (24 /BB o
$1 PARNS S ik | 01,02, ..., 12 9
AR/ (12 /i)
sp AHIH) AM B PM (1, (3)
AM, PM (en_US);
am, pm (de_DE)
sM #EE, AT | 00,01, .., 59 ©)
ENIE i
%S #EJE, A% | 00,01, ..., 59 (CIN)]
ANOEL
$f PA - 335 1 %22 8 19 3% | 000000, 000001, 5)
B, ELEMANEE . 999999
%z UTC 1w # &, # | (=), +0000, -0400, | (6)
X & +HHMM[SS[. | #1030, +063415,
fEEEEE]] (AR | 030712.345216
i;@xﬁ%mﬂ%%?ﬁ
%7 B XA PR (AR5 | (55), UTC, GMT (6)
192 TR R 2 AR ) Chapter 8. #iEs#%)
%3 PARNE IR T %R | 001, 002, ..., 366 )
AP HIT S
%U PARNE R R R | 00,01, ..., 53 (N, )

S A N v e Ll T o 1
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NT IR, BAFET C89 FRHEARTR A HAL—LE 454 . X EESHHRXT T 1SO 8601 H A

B | EX I i
2 B
%G | WA IEZ0F ISO 8601 4y, oo ki 1ISO B39] (5V) [y | 0001, 0002, .., 2013, | (8)
AEAY 2014, ..., 9998, 9999
su | ATEEHIEE R ISO 8601 B H Iy S, Hi 1 FmE | 1,2,..,7
.
sV | PAT R R ISO 8601 ELHH, PAEMH—ENEEEIEE— | 01,02, ..., 53 (8),
Ko F01 s 1 H 4 HED. )

XL AT REARAE A -6 LE S strftime () HERCG M . 1SO 8601 443 F1 ISO 8601 E i+
ARG S LA B 518 MR, A strptime () BFHME AN SERE S 1 LAY 1SO 8601

18505 K valueError,

Xof 52 B SRR LR (0 SR E AN -6 A 2257, IR Python 280 ITfE~F- 51 C Y strftime () B
B, MAFERF-G R 2R AR I . SR VRB -6 B SR s B ps NN 4R, 1520 strftime (3)
PEER

3.6 FrRINEE: BN T %G, su fl &V,

EARAT
MRS, d.strftime (fmt) BT time B time.strftime (fmt, d.timetuple()), {H
I EFTA R R ESCHF timetuple () Fik.

St Tdatetime.strptime () K, BRIMEHN 1900-01-01T00:00:00.000: {R{if RAEME R F458
g S S A A BREA (L R R B

ffiff] datetime.strptime (date_string, format) ZHT:

datetime (* (time.strptime (date_string, format) [0:6]))

PRAERS AP SR AR IR B K22 (AR E, B datetime. strptime P2 LHFHHLSH time.
strptime I E#.

X eime ¥g, F AL HEMESKAUE AR, Pt ime XEREA XL ARENTHAEA, W
TR 1900, 1A FIH FH N 1.

W T date w5, BE. 4y, EABEIORS ORISR R, B dare XA e . e i1
I, U (R B4R .

AR SR A, X608 24 i DX 5 A B BT 0¥ 2R 1Y Unicode RS2 AR A =X P4 ER R A HE Xt
BT HAR PG . fERLTE-E PRI AL 2 A MG st E R, e HA & I strftime WA EE
8% UnicodeError B HiR | — S FEFH .

(1) T AR MO T 24 W X, RO B S HE AR M PR R U . BT 2 R AR (1)
Y month/day/year” 5 day/month/year”) , Ff H 4y i v] BB Y DX 35 B i 48 52 1 B S i A =X 1)

Unicode F4F (BIANUNR L 7i X3 h Ja_Jp, MERIAGLHE A TTHE N eucdP, STIS B ut£-8 H11)
—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

FIRE

TE 3.2 FOEM: FEZ BIIIAH, strftime () JERIRT >= 1900 40

TE 3.3 MM FEMAR 3.2 W, strftime () ¥R HFRT years >= 1000,
(3) M5 strptime () FE— RN, WEREM 1 f85 KM/ N, sp 554 28 mik /N B
(4) Htime BHIRFERZ, datetime BEHASHFETD.

4 f£ A datetime.strptime ('"Feb 29', '$b $d') BFSEEEE, N 1900 A2,
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(5) 245 strptime () H¥EEMEHEN, £ BN EZ 2NN RADFIET. $£ 24 Cir
R A AR (HEAAE datetime X5 2P, FILE R ERH).

(6) XTFMRIAMIER, %z and 2 AL SHRHAZE T
Xt AN B AR 0

$z utcoffset () &P +HHMM[SS[.fEE£££] ] BRI FAFHE, Hrp HH H44H UTC 2
/BT ERAS T 2 DB E45ER , MM 25 UTC B 25 (1 4040341 2 (VS 24588, ss s
t UTC B} 22 [ FPER 1 2 (7B P45 8, T £££E££F oh s UTC B 22 I fURb0 43 1) 6 3 400
TP o I ZE N RERIRPIY ££ £ EF FARFREAA IS, Y I 22 BB Bt EEEEEF I SS
ERE RS . BN, W utcoffset () 1&[A| timedelta (hours=-3, minutes=-30),
M &z SRR FAFH 1 -0330".

TE 3.7 JHEE: UTC I 22 AR 0 — R

16 3.7 B 252t sz 594 strptime () Jrykiy, UTC ZE{ERILATERS . D2 61§ 5
PR Bltm, '+01:00:00" RERMREE—/DITRYZE(E. BN, $24E T2 M4 T 1 +00:007,

$Z fE strftime () H, HIR tzname () 1R[] None N $7 &9 — s F45 a9 FEHABRE B
T sz SPREORENE, REUIC— D ERFER

strptime () {UEZHFEN 52 fA:
1. REGHLERAY XIS B AT PAE time . tzname HRATA{E
2. YRS H{E UTC A1 GMT

SRR IEAE H A AW (BN OST, UTC Ml GMT, {HATRERCAH EST. B45| K valueError
PR TLRLEL

TE 3.2 BOHEL: M3t sz 8445 strptime () HYART, Fd—DEAIB datet ime XP 4. 45
M tzinfo ¥F#i A— 1At imezone SEfi .,

(7) 245 strptime () JPk—EH A, sURM sw (UNTHEEYILH TEG (5Y) BT

(®) KT su Ml sw, sV AUHTHE strptime () M FAFER I8 E B LA ISO 447 (%6) BYiHH.
HREHFR 56l $Y 2 AR HAY .

(9) 24T strptime () FE—EMEHN, BISREERK 5d, 5m, $H, $I, M, %S, $J, $U, SW A1 sV
ER . L sy ANESRKA R RNE,

8.2 zoneinfo --- IANA B4 X % 5

3.9 B fE.

zoneinfo FLHURYE PEP 615 1w Ui PR 0L T HAK A I IR SEBR S2FF IANA B IXBde e . 5 IR BRI X
H, zoneinfo {EVREHIEOLFHH RGEHI R IXEE; AR RGEH RKEIEA T, % ER R A
PyPI 2 {Itf) tzdata 55— 4.

2 W
Bidh: datetime $ifitt ime flldatetime 25y, ZoneTInfo 25kt N AT EE A X N 2R A .
fu tzdata ¢ CPython #%.UoJF & 4E AL PyPT Rt RBAm 5 — It
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8.2.1 {#M ZoneInfo

ZoneInfo jgdatetime.tzinfo MG IERKMHIASLH, HEEELIWER. datetime. replace
FiES datetime. astimezone 5 tzinfo L KEE:

>>> from zoneinfo import ZoneInfo
>>> from datetime import datetime, timedelta

>>> dt = datetime (2020, 10, 31, 12, tzinfo=Zonelnfo ("America/Los_Angeles"))
>>> print (dt)
2020-10-31 12:00:00-07:00

>>> dt.tzname ()
'PDT'

PARET7 M F) FBIIRT RIS G T e H BN ElE 5 nT R e g h— 22 TR O T Ab B & I e ffe:

>>> dt_add = dt + timedelta (days=1)

>>> print (dt_add)
2020-11-01 12:00:00-08:00

>>> dt_add.tzname ()
'PST!

X B DGA SCRFAE PEP 495 | AT fold. TERT RSB0 [ B SR I 225540 (61 Q0 4 i 2 R i i
M), 24 £old=0 WP R 2 ATHYIZE, T2 fold=1 WG AR =5 UM 22, il

>>> dt = datetime (2020, 11, 1, 1, tzinfo=ZonelInfo("America/Los_Angeles"))
>>> print (dt)
2020-11-01 01:00:00-07:00

>>> print (dt.replace(fold=1))
2020-11-01 01:00:00-08:00

MRFTR B 75— I XA, fold REHR B N IE A A {H:

>>> from datetime import timezone
>>> LOS_ANGELES = ZoneInfo ("America/Los_Angeles™)
>>> dt_utc = datetime (2020, 11, 1, 8, tzinfo=timezone.utc)

>>> # Before the PDT -> PST transition
>>> print (dt_utc.astimezone (LOS_ANGELES))
2020-11-01 01:00:00-07:00

>>> # After the PDT —-> PST transition
>>> print ((dt_utc + timedelta (hours=1)) .astimezone (LOS_ANGELES))
2020-11-01 01:00:00-08:00

8.2.2 HIEE

zoneinfo FLHNH HEHE LIS DXECHE, T2 7 vT BB DL A R Ge s X E0d 22 55 PyPT _E 156 — 5 £
tzdata RN IXAE E.. FELERSGE, BEEA— g Windows REEWAIETEN, 1A T TANA B,
PR T BEARAIE SR BT XA LB G AR I H , HERRXT tzdata FREACHRT . W1AR RGEEHHAN tzdata
YWARTH, WA ZoneInfo WiRAHERES| % ZoneInfoNot FoundError,
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EEERIER
24 ZoneInfo (key) WM, WHERSEEAAET2PATH Frig M H K TR RILE key 193X, RIK
B2 AE tzdata €0 FPge R UCHC . B0A TR T 3E i = Fp oy 2Ok AL &

1. BRAM TZ2PATH Al it Hifth =X 48 2 By W 7E 20 i3 0 FEITHCE .

2. TZPATH W[H 7y E & MATHCE .

3. fEEATET, WREEAH reset_tzpath () BRECRIBIL.

MmiFHECE

ERINRY TZPATH G SUi X Ecs 12 )38 F A B 078 (Windows BRAN, RS EA B X ERR “@H” {7
B). TEPOSIX REGir, TliEsr A& MRS Z1%E Python [ & FI1E R Gy X EHa 11 & 008, Al fi] vl
DA 3 48 5 S PR BRI TZPATH (8 ILIK 2 configure AR ——with-tzpath) R4S BRIA
HIR B AR, %I 22— os. pathsep 7R FERFH

EAEE L, BEHSTEsysconfig.get_config_var () HPA TZPATH #FE L.

INRECE

YHIHATZPATH B (FES AR SR SEH  resec_tzpath () i}), zoneinfo WIHLRE i H#AEAR
H PYTHONTZPATH, WISRAS e & B R AR .

PYTHONTZPATH
X g Phos.pathsep MR, HAP A& 56 X B RIS . B b 40t A%
AR B AR 8. #E PYTHONTZPATH HH$5 % MIAHXT BE AT A 9l i, (B E A L T 24
F E RN B ARI AT MiZ SN2 & X5 CPython ¥§5| % TnvalidTzPathWarning, iHAtsL
AT B Z W AR DR A B2 5 | K

PR EAL ARG R GBI tzdata £, 15X E PYTHONTZPATH="",
BITHREE

TZ BRI TN ] reset_tzpath () RECRACE . WHEIFANBEBCNILEANE, AT ETREME
MR E R KB (SRR LD RGN IX) At R b 1 R A B

8.2.3 ZoneInfo 3

class zoneinfo.ZoneInfo (key)
— PR datetime. tzinfo 72K, BAR—DHTRE key FrigEny IANA B [X. X FH45E
A AT P SRR B P T AR R BB XS 45 (ER 0 —Fhral, WA key (Hifiid ZoneTnfo.
clear cache () 3EIRGAFRR, XPAT WS RS2 N ElH:

a ZonelInfo (
b ZoneInfo (
assert a is b

ey)

key
key)

key WAVOR FIADXT HO bR fEAL POSIX ARG IES, Hh Xt L—2gHI51H . RGN TAGE
RIS 5] K valueError,

MR A R EIVCE key SO, MXERFRFG] K ZoneInfoNot FoundError,
zoneInfo RHAWN MR EL:

classmethod ZoneInfo.from_f£ile (fobj, /, key=None)
BT — AR AT B SR g (B AN— A A B AT S 8@ — 1 io. Bytes 1O Xf
%) Wit ZoneInfo X, ANEIT EMIER, MRS LM MHxER.
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key BB EM R AFRAME __str_ O M _repr_ () .
H AL K BRI R SN I (B W pickling) o
classmethod ZoneInfo.no_cache (key)

— G S SR EAr R GRS B FMESHRARL, ARG AR SR I — S R i
i AR EA TN SR I R OAE T, (HE T AR SR BB B A N ) AR ORI 1 R G

B 35 OO 5 LRt 2 it 9 R O 4

et (] IR T 2T DAS DA N 7 2 s H IR S i iE X, RO TR E RIS
KA E .

AT AR PA TR 9207 ik

classmethod ZoneInfo.clear_cache (¥, only_keys=None)
—AITE ZoneInfo K PRGN A, WRAEASEL, MM A S B 0O
SR T A T AR IR o] — ST S
WERAFF— MR R RO RIZS only_keys IBZ, MR LA HEENBIPMNEIF TR, &
% only_keys [BAERAFH AT 1S P

Bl JOR ] B BT RE 2 LA NS Y 7 B ) ZoneInfo # H I [A) % 52 1 1 3
X P AR B PN B 4 JRpRAS T R I RT RE 7 AR RS R 52 . A R AR E VR 75 K I A (8
ME-

MEHA—AE M
ZonelInfo.key

Koe—A R iEiatribute, EIRIMAEEHIERRH) key BIE, ZENA—A> TANA I X R 1 &4
i (B0 America/New_York, Europe/Paris B Asia/Tokyo).

XTFAEE key BSMRET XAFHER X, ZEMAERBON None,

A R X LS B R B A I A PR — M BB R, (FR X S E BT g AR A K
B DX ) BT R — 52 A2 1 1) i P 6 3 . CLDR (Unicode 3 i XIS A 170t 2) 2 281450 H vl 94
AR X LA AR g ] P AU ) AT R

FHBRT

MFEzoneInfo WG B str WHR B FAFHFRBINS MM ZoneInfo. key Bk (S W ZEMEX
R AR )

>>> zone = ZonelInfo("Pacific/Kwajalein")
>>> str (zone)
'Pacific/Kwajalein'

>>> dt = datetime (2020, 4, 1, 3, 15, tzinfo=zone)
>>> f"/dt.isoformat () [{dt.tzinfo /1"
'2020-04-01T03:15:00+12:00 [Pacific/Kwajalein]'

XFET MR E key WS FEXTSR, str KELRAFM repr (). ZoneInfo [ repr 2
HARSEHE L H BA—E RAEAR FRA R RFFRE ,, HERIEA S ZoneInfo H.

8.2. zoneinfo --- IANA B XX # 197




The Python Library Reference, k% 3.9.1rc1

HEFIIL

ZoneInfo XRITHIEITHN, MARTFIMCIA S ELS, I HET XA ZoneInfo X}
% (R4 T key HIUXS) NREHEFE .
ZonelInfo jCFFB/‘Jﬁ‘j‘JB&g%?HZ%WIﬁﬁK
1. ZoneInfo (key): Ml FAYEERIERS, SETH#FIL—14 ZoneInfo X%, 1MY4KF5Ik
B, SOP Pt RE ol ] A it as, PR & A5 A ] — B X 5| 2 2 [F—X1 5. filan,
R europe_berlin_pkl B2—PMEEET ZoneInfo ("Europe/Berlin™) ¥ @ EH1FEIE
FIFAFER, ARAT AT S B A R 89474

>>> a = ZoneInfo ("Europe/Berlin")

>>> b = pickle.loads (europe_berlin_pkl)
>>> a is b

True

2. ZoneInfo.no_cache (key): Ml S8t ZAFHI M 2SS, ZoneInfo XR WA HF5
b, (ESRFEHIERE, SOFFL AR S 58S ZAFHI G 2. WSR europe_berlin_pkl_nc
B MIF AT ZoneInfo.no_cache ("Europe/Berlin") W& SRR FAFH, IRATA
T IA T AT R

>>> a = ZonelInfo ("Europe/Berlin")

>>> b = pickle.loads (europe_berlin_pkl_nc)
>>> a is b

False

3. ZoneInfo.from_file (fobj, /, key=None): M3 &R, ZoneInfo ¥4 AfEETTE
BI5 RS . WA H PR EEAE  SCE R ZoneInfo, NWIHEFAMLATM 22688 5 &
SUFSMERE: BCE T I, B SRS NI/ 7 514

T AN 7 5 B R s B I DB AE P AL R SO A R ml i, ST AP ZAL R ST 51 AL EREE
AT AEAEXT AR B 51 W 7 Ko X8 TR AE LA AN [R] s DX B HiR A 9 3085 v 24 il B A7 1
ZzoneInfo WFFASLESE R A —2k.

8.24 FH¥

zoneinfo.available_timezones ()
R W TANA B X AR B DX B A A A An 67 3 W R 0 A S i 4R . BRI %
BRI 2 FFT TR
I bR B A AL HE T B DX BRI A 4G “RpIR” B KN T posix/ Ml right/ H3g TR X EL
posixrules BfX.,

B SR BOTRESATIT R SCE, BB N R %A 2SR5 A RO X ST
R EBHUT RO ER AT,

AR XL I AT ORI SN AT e &0 75 X 1) P A0SR, T AR P I 24 fi )
CLDR (Unicode il ] XIS A7 fiff 128) 2 ZERARBUE I A 545 . 73§ Z [ ZoneInfo.
key HIAFEARPERLI .

zoneinfo.reset_tzpath (fo=None)

W B E BRI BRI (TZ2PATH) . UMAWSEOR AR, TZPATH SS9 N ERINE.

W reset_tzpath ffAffizoneInfo FAFRRL, HIMAEZFARMHHIEN FXE ZoneInfo
Fa xR R FHRE U i) TZPATH,
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to JESMAUR M T4 Hi B os . Pat hiike il isequence SMARTFAFER, ENLAHRZ LR
o R AR SRR AR MRS 5| K valueError,

825 £2BF%TE

zoneinfo.TZPATH
— N FRE XA R NP8 - Sl i 1E ZoneInfo W, ##4 5 TZPATH H&E4H
BETEIE, I AR 58— SOk

TZPATH A] DA RS Xt iAe, AN EHIXT IR, ToIeE 2 i fe & .

zoneinfo.TZPATH 4§ M X R 0] GEME & X reset_tzpath () BRI A, PR b HERE 08
zoneinfo.TZPATH i A2 M zoneinfo § A TZPATH B{ 2} zoneinfo.TZPATH I{HLHA —
KA,

A RIEN R RBIEWELER, WS T 28R .

8.26 FES5ESE

exception zoneinfo.ZoneInfoNotFoundError
H—AzoneInfo MRMME I TERG HHA DN IEE R BT RMING| . EkKeyError f—

T
exception zoneinfo.InvalidTZPathWarning

24 PYTHONTZPATH F 5 M e i o84, Bl an—AHI X AR I 5 | % o

8.3 calendar --- H X FHFLEL

PACES:  Lib/calendar.py

AL L AR W] DA% B Unix cal REEMI H I, BT HE S5 H IAH KM S H k. BOAT
BUR, XS H RS E R K, BRI EG—K (GRBRRNEE) o BT RAME
Hsetfirstweekday () HEBEE— S —RNEWK 6) HEHEMEE K. THBEEENEEH
WM. TE2MHXEE, SWdatetime Fltime ik,

TERX AR 1 78 SR BRI SRR I T — AN AL B DT, BT A Py 1l 3 SRR R AN 7 e TEPR Y . X
5 Dershowitz il Reingold ()35 FHyETTE” W ETE 1AM E A H [J7 -- “proleptic Gregorian” H 71 & X AHAF
. ISO 8601 FRUEAFLE T 0 FMHEAFMr . O 4EFEATTHI 1 4F, -1 AEFRAI0HT 2 4F, KILZEHE.

class calendar.Calendar (firstweekday=0)
BlE—A~Calendar X4, firstweekday j2—AFH, MTHE—MME—K. 0 2EM— (B
fH), 6 Z2EMK.

Calendar WML T L] H TR H DTEGERS AL I vE . XA RAR G A PA T 20k
BRUE. XFMESS B R TE L

Calendar RRISHIA FoI I3k

iterweekdays ()
BRPl—ERE, EREHNE By . SRS E - MES firstweekday JRME
PE— %

itermonthdates (year, month)
R —AEAES, EREFBNE N year 4F month ] (1-12) B HIA . XAk A AR 0124 H # Fr
HHW (datetime.date %), HWEE TAHKER THBER— g H W,
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itermonthdays (year, month)
R IE =AM RS, ERANNAE S itermonthdates () FHUL, K year £ month 1 HY], {H
AZdatetime.date JoHIFRE . R EHH N2 H 48— KA H IR RE T AEY
HWH, BxRHRo.

itermonthdays2 (year, month)
Rk, BN E S icermonthdates () UK year 4F month ) H A, H
RFdatetime. date WA HAERTAGTTI N — P HIRIAR e EILHECE 40K
HIH)TCAH

itermonthdays3 (year, month)
B kR, ERANAE S itermonthdates () HUN year 4 month A HE, (H
AZdatetime.date JEHEMIRG . ERIFATEI—NHE, H, HAEARWITH.
3.7 Frh e

itermonthdays4 (year, month)
B kR, ERANAE S itermonthdates () 2N year 4 month A HE, (H
NZdatetime.date JEHIMIRE. ERAMWETE—DHE, H, HRAREEBILWEE
H T
3.7 Frhi e

monthdatescalendar (year, month)

R —NFORIEEFH MRS JAFFERE i datetime. date WRAUN.

monthdays2calendar (year, month)
R ] —A IR AR E AR H RS 53R B AMUER B R ECT AR L By s —
JuIcHl.
monthdayscalendar (year, month)
R W —AFIRAEEFE AR SR 51 - H I B 4.
yeardatescalendar (year, width=3)
AR ] ] A SRS A i AF H R . R (e — AR, PR Ay AT . d—
TS TiRZ width A~ H BAK 3). FPAWET 486 4, HRME 1-7 K. G—KMl
Hdatetime.date 34,

yeardays2calendar (year, width=3)
AR [l H] A R AL 46 8 4F H 98Ul (G veardatescalendar () 2. FSIRMITRRZ
H2R H B mgos ESU LB s e . AEX AR H T8 0.

yeardayscalendar (year, width=3)
IR A1) AR B 8 4F H 8 (S veardatescalendar () Kl). JHFRIITE 2
o HIWECE . AMEXTHH R 0.

class calendar.TextCalendar (firstweekday=0)

AT DASE X AN A Al A H
TextCalendar SEfIA VAT HYE:

formatmonth (theyear, themonth, w=0, [=0)
BBl ZATPAFRRFORIEEF AW H . w oA HIIRSERE, (BIRALRE H b . [
TR GRS T G gR sl set firstweekday () Jrikdg gy i
F— KWK,

prmonth (theyear, themonth, w=0, I=0)
H formatmonth () Jiik—HE, BIE—HABIHT.

formatyear (theyear, w=2, I=1, c=6, m=3)
Rl —DZATFRE, XANFRFERN— D m S H i WESE w, L Fil e 451308 H IS4,
JEWIATEC, IR ZRIRIRG . [FRE, DA_ESX Sk T A4 4R 8K set firstweekday () 4§
EM—RA— S —K . HIISE—E B a0 TS .

pryear (theyear, w=2,1=1, c=6, m=3)

Hrormatyear () JE—FE, RIE-—FERH.

200

Chapter 8. #jiEaY



The Python Library Reference, k% 3.9.1rc1

class calendar.HTMLCalendar (firstweekday=0)

AT DA XA 24 i HTML H 7

HTMLCalendar SEBIIA AR Hik:

formatmonth (theyear, themonth, withyear="True)
3R] —A HTML FEVE 382 H 0 H i o withyear “HEL, WA S A EEIL, BHNHE
RHAr

formatyear (theyear, width=3)
3R [ —A HTML FA& 13 B4R 000 H i o width (BRACH 3) Bl F e e — 175w A s .

formatyearpage (theyear, width=3, css= calendar.css’, encoding=None)
IR A —A~SEHER) HTML G AR A $8 € A0 H i width*(Bkikh 3) A TEH— T 279 A
i, *oss NEBHEXRMAT . WRAHEMZEEXFR, AT None o encoding
Sy TR g CERIAH RGBSR TS) «

HTMLCalendar AT @M, RATPAEZECETR H & LV H H e,

cssclasses
— AN I — B I R CSS class 713, ERINGIZRA
cssclasses = ["mon", "tue", "wed", "thu", "fri", "sat", "sun"]

A AT AR A E A

cssclasses = ["mon text-bold", "tue", "wed", "thu", "fri", "sat", "sun red

. HJ

FEEBMR, SIRNKELIR 7,

cssclass_noday

TAEH) CSS 24 EASHu RN H k4
3.7 HNEE.

cssclasses_weekday_ head

FATAREATH R A H A PR CSS K513k, BiAME S cssclasses M.
3.7 B HE.

cssclass_month_head

AUyt CSS 2% (B formatmonthname () ). BERHAMEN "month" .
3.7 Hrh I EE.

cssclass_month

FA-HW AR CSS 26 (i formatmonth () ffif). BRIMEA "month" .
3.7 B HE.

cssclass_year

FLAEMYAE Y CSS 26 (H formatyear () {#iH). BRIMEN "year" .
3.7 B gE.

cssclass_year_head

FEHR) - F3 CSS 2K (Hformatyear () fifl). ERAMEN "year"” .
3.7 Hih e

TR, RS a4 B0 RS AR MM B (I cssclass_month
cssclass_noday), (AT DA 2K R KT R B4 TR A RFF, BN

"text-bold text-red"

TN H € X HTMLCalendar 7R

8.3. calendar --- H i< F% 201



The Python Library Reference, k% 3.9.1rc1

class CustomHTMLCal (calendar.HTMLCalendar) :
cssclasses = [style + " text-nowrap" for style in
calendar.HTMLCalendar.cssclasses]
cssclass_month_head = "text-center month-head"
cssclass_month = "text-center month"
cssclass_year = "text-italic lead"

class calendar.LocaleTextCalendar (firstweekday=0, locale=None)
XNFETextCalendar W DATEMEREUT LB —MES AR, I Hig B A GBS IL 24
FRIERFEE SRS . R IGE SR A SRS, WA E H 0 TAEH A TA EAF R RE R

unicode 1% 1],

class calendar.LocaleHTMLCalendar (firstweekday=0, locale=None)
This subclass of HTMLCalendar can be passed a locale name in the constructor and will return month and
weekday names in the specified locale. If this locale includes an encoding all strings containing month and
weekday names will be returned as unicode.

R XN formatweekday () fil formatmonthname () Jy ¥ I 82 dang 24 | X1 £ 44 &
locale . T4 HIAY DI BB ARG I E, BIHENTA REFEL 4N .

MR A SCAS H I, X MR T AT k.
calendar.setfirstweekday (weekday)

WES— TG 0 RAREM—, 6 X/ EMKR). calendar i it T MONDAY, TUESDAY,
WEDNESDAY, THURSDAY, FRIDAY, SATURDAY Ml SUNDAY JL AN g M H. Hlan, 85

HEE— R EHIR

import calendar
calendar.setfirstweekday (calendar.SUNDAY)

calendar. firstweekday ()
IR [ 24 Fi i A I 28— R R
calendar.isleap (year)
W year 2 HFENMIRE True , HWHRE False,
calendar.leapdays (yl, y2)
REIFESER y1 2 y2 (B yl fly2 ) Z[RIEEAERAES, oyl F 2 24540
1M PR A0 T B i — A T AR A
calendar .weekday (year, month, day)
REHAE (1970--..), A (1--12), HH (1--31) Z2EHIL (0 2EH—).
calendar .weekheader (n)
Rl —A GBI LN S 2403k . n 8@ EWLH SN FIFI0E .
calendar .monthrange (year, month)
RIFEE F I rTeE A s —RKE B LA H i R4
calendar .monthcalendar (year, month)

RIIFRR—AH W H . AR AN HFIREIIR . BRMAE—I6, &
JEffiffl set firstweekday () AR E .

calendar .prmonth (theyear, themonth, w=0, [=0)

eIt month () REA—AH I H .

calendar .month (theyear, themonth, w=0, [=0)
il Text Calendar KM formatmonth () PAZATEAFERIEZGR I H 43 H Jj .

calendar.precal (year, w=0, [=0, c=6, m=3)

T calendar () iR BIEEAER H T .
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calendar.calendar (year, w=2, =1, c=6, m=3)

f#iJfl Text Calendar ) formatyear () REEEAER 3 FK) H P AZ AT FAFERIRIE

calendar.timegm (fuple)
— A RARAR G R, B2 IR A B AN ime B P ) gme ime () PR IR 1]
F IR EAH B Unix W8, BUE 1970 4R IR 114, POSIX %ifh. Sibr b, time.gmtime ()
Mt imegm () @A MAH Y

calendar B8 AR BRI 1k

calendar.day_name

TE 2 HIE 5 T 2R B LR EAL

calendar.day_abbr
TE2 H TR & B T 2om B La 5 1% .

calendar.month_name
M FIE F I N Ron—Fh A rosdl. XEm—ARHAS RN 1 @ Eus, FrAerKEd
13 H month_name[0] & FHE.

calendar month abbr

B . EIE— AR50 REFE e, rAERRKEN 13

S
Bithdatetime i H AR E$EAL 5 € 1 me BHABITH BER T R X S .
itk time Ji$)Z M R]AH 3¢ RN

8.4 collections - FIEHIEHRT

Source code: Lib/collections/__init__.py

ARSI TR E H AR A, PATRHL Python ARifE N A g dicte , 1ist, set, fltuple HRFAUESE.

namedtuple () | Bl AICH TR T KL

degque RpIE dist) (7 e, SCIL T AEP S ROd N (append) F13#LH; (pop)
ChainMap Ry (dict) BIEAR, FF2 G A 2] — LA B
Counter FHL AR, RO TSR R AT R E

OrderedbDict | TFHLAYF, A7 T AT INEY T
defaultdict | FHFR, BT AT ¥, AFasigi it — B

Userdict B TS, Tl T 7T R
UserList B 7170 %, il LI1E TR

UserString R RRIENE B e

Deprecated since version 3.3, will be removed in version 3.10: EVRF & 2540 % A X B8 F collections.abc i

Beo T PRERIE R ARAE, EAHE Python 3.9 iR (X MREHR AT AT AE -
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8.4.1 ChainMap Y&

3.3 B HE.

—ANChainMap BN T HFZMWSHREREER R, XA M — BT B, Bl
BT IAMZ KR update () BRMRZ .

XA PAR TR AR M, FAEB LA I 5 LA ] -

class collections.ChainMap (*maps)

S

—NChainMap $F 2 AT ILEEE HAMBUF AL G &, QA n SO oL . ARl
maps YARE , AR BN T, X SErEE R A U

JRZ W PAFAEAE— DI R . XFNFRIRATF, ATDATE L maps JRIEAIFIE R oA HAb)

WRAMCERGS, B2 MEpEkE. ARRE, 5, SOIMER RS — .
—AChainMap WL 5| A IRZBGT. BTEA, WEOR—ANRIZBUN R T, XL B

Fl|chainMap

SCRFIRA N P 55 S8 —> maps J&TE (attribute), — M7 ETRSCH T4 (method),
—MFBCENTE WU R (property):

maps
—/NA]DASET L A 2 . XA R R RS — R R BN G — IR R I 4L . B
A ARG, PTABHE . 3R — WL

new_child (m=None)
R[E AW ChainMap 28, A& T —AHLSS (map), 5T BR Bl 224 10 S5 090 19 4P (map) .
AR m B8 E , BRSO ARG, e A WL m, aREE s, stk
—E L XFERYTE— d.new_child () WM %MT ChainMap ({}, *d.maps) . iX

NITER TR T LR 30, NS ARSI E .
TE 3.4 BUEHC BT m AT S

parents
JE MR 8] — AT ChainMap 3,8 B A W 24\ SE BB G, BR T 28 —A>. XA AT DATESE R T
kit 56— ANl o T F 3 S 2 (U E nested scopes 1 EAE A H #T ] nonlocal S . FII
WA DAL N RS super () « —>d.parents WEIHZEHT ChainMap (*d.maps[1:])

R, —AChainMap () BRI R 81 4140 B IO S A B 22 14

>>> baseline = {'music': 'bach', 'art': 'rembrandt'}
>>> adjustments = {'art': 'van gogh', 'opera': 'carmen'}
>>> list (ChainMap (adjustments, baseline))

['music', 'art', 'opera']

REGH T Hdict . update () FWHFFSIHFERIN , MSa— BT

>>> combined = baseline.copy ()
>>> combined.update (adjustments)
>>> list (combined)

['music', 'art', 'opera']

1E 3.9 BOEW: S4ITXE | M 1= BB SCRE, MBI PEP 584,

MultiContext class £ Enthought CodeTools package 75 37 13 55 ISt R 156 131 .

Django [ Context class BEffUE HELS . B _EF SCHY push Al pop RIS T new_child () J7
Yparents Jghk.

Nested Contexts recipe {12 A 85— AT BCH AWM HEA T 5 R HC A B i) 1B 191

—A> BT B2 Chainmap.
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ChainMap Il FF1%57%

XL T A B
148l Python Py lookup 47 {5+

import builtins
pylookup = ChainMap (locals (), globals (), vars(builtins))

PR E R e TSR T A &, LT EOAMER BT

import os, argparse
defaults = {'color': 'red', 'user': 'guest'}

parser = argparse.ArgumentParser ()

parser.add_argument ('-u', '—--user')

parser.add_argument ('-c', '—--color'")

namespace = parser.parse_args ()

command_line_args = {k: v for k, v in vars (namespace).items() if v is not None}

combined = ChainMap (command_line_args, os.environ, defaults)
print (combined['color'])
print (combined['user'])

M ChainMap FEHRE LR SCHIHIT

c = ChainMap () # Create root context

d = c.new_child() # Create nested child context

e = c.new_child{() # Child of ¢, independent from d

e.maps[0] # Current context dictionary -- like Python's locals()
e.maps[-1] # Root context —-- like Python's globals()

e.parents # Enclosing context chain —-- like Python's nonlocals
dl'x'"'"] =1 # Set value 1in current context

dl'x"] # Get first key in the chain of contexts

del d['x"] # Delete from current context

list (d) # All nested values

k in d # Check all nested values

len(d) # Number of nested values

d.items () # All nested items

dict (d) # Flatten into a regular dictionary

ChainMap JEHHHEEP RIS — WL, 5 lookup SR RBEAEE, SR, WIRFERESHMER, ©AT
PMR A5 il S— A>T IR L E

class DeepChainMap (ChainMap) :
'Variant of ChainMap that allows direct updates to inner scopes'

def _ _setitem__ (self, key, value):
for mapping in self.maps:
if key in mapping:

mappinglkey] = value
return
self.maps([0] [key] = value

def _ delitem__ (self, key):
for mapping in self.maps:
if key in mapping:
del mappinglkey]
return
raise KeyError (key)

(Faksn
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(22 B30
>>> d = DeepChainMap ({'zebra': 'black'}, {'elephant': 'blue'}, {'lion': 'yellow'})
>>> d['lion'] = 'orange' # update an existing key two levels down
>>> d['snake'] = 'red' # new keys get added to the topmost dict
>>> del d['elephant'] # remove an existing key one level down
>>> d # display result
DeepChainMap ({'zebra': 'black', 'snake': 'red'}, {}, {'lion': 'orange'})

8.4.2 Counter Y&

— AT EE TR AR AT (T4 ten

>>> # Tally occurrences of words in a list

>>> cnt = Counter ()

>>> for word in ['red', 'blue', 'red', 'green', 'blue', 'blue'l]:

.. cnt [word] += 1

>>> cnt

Counter ({'blue': 3, 'red': 2, 'green': 1})

>>> # Find the ten most common words in Hamlet

>>> import re

>>> words = re.findall(r'\w+', open('hamlet.txt').read().lower())

>>> Counter (words) .most_common (10)

[("the', 1143), ('and', 966), ('to', 762), ('of', 669), ('i', 631),
('you', 554), ('a', 546), ('my', 514), ('hamlet', 471), ('in', 451)]

class collections.Counter ( [itemble-or-mapping] )
—/NCounter g—Adict T, MTHETRAXNSE. E—NEA, TREFIE (key) —
FEAEAH, ENTRTHEBOAE. TTEOT DURAE R, 4036 0 FIfidl. Counter R4 mgH A

155 1Y bags BY multisets .
JCEM—A> iterable T M HAL mapping (or counter) #J 44k, :

>>> ¢ = Counter () # a new, empty counter

>>> ¢ = Counter('gallahad") # a new counter from an iterable
>>> ¢ = Counter ({'red': 4, 'blue': 2}) # a new counter from a mapping
>>> ¢ = Counter (cats=4, dogs=8) # a new counter from keyword args

Counter Xf G A —AF ML O, WIS HWEEAEEMICTE, $aRE-—40, AL —

ANKeyError:

>>> ¢ = Counter(['eggs', 'ham'])
>>> c['bacon'] # count of a missing element is.
—Zero

0

BCE—NHECN 0 RS MR T LD IcR. ] del RMERE:

>>> c['sausage'] = 0 # counter entry with a zero count
>>> del c['sausage'] # del actually removes the entry
3.1 Hi e

T 3.7 R A dict BT, Counter YR TILHAHAMFINENEE. Counter W I TH 15
SR RESREFIUT o« R SIEH R A ORI FAT A U HEY , AR5 PHE HAEE AT H
I BRI HET .

TR G T T IR ASY bR T = AN A T ik
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elements ()

R[] — AR, HAP A ORI A BT RE T IR E . JOR S B U B I 3R [
IR —ATCRBITRE N T —, elements () HRBWE.

>>> ¢ = Counter (a=4, b=2, c=0, d=-2)
>>> sorted(c.elements())
[la', lal, lal, lal, lbl, lbl]

most_common ( [n ] )

R AN, HAR A n A WAL R S BUREL, $H AR th @ BIMRHET . W02 n
BMEECN None, most_common () FRR ¥ iy A LR THEUEM AR TR K
H BRI -

>>> Counter ('abracadabra') .most_common (3)
[(ta', 5), ('b', 2), ('r', 2)]

subtract ( [iterable-or-mapping ] )

M % Kt Lok sk g3t 2R A ICE . Bdict . update () (BRI E, TSR, %AM®
AR AR 0 Bl 4.

>>> ¢ = Counter (a=4, b=2, c=0, d=-2)

>>> d = Counter (a=1, b=2, c=3, d=4)

>>> c.subtract (d)

>>> ¢

Counter({'a': 3, 'b': 0, 'c': -3, 'd': -6})
3.2 Bl e

T FUTTEARH T Counter X5, B TP I TAED G UL AR

fromkeys (iterable)

XN EBALECounter FELH,

update ( [itemble-or-mapping ] )

M ERAT ZITROTR I T —A> skt 2y & (SO TEES IS Rdict. update () {HR22M
B, TARE. TSk, R R RIFIILER, AR (key, value) X

Counter X4 H FH 25

sum(c.values ()) # total of all counts

c.clear () # reset all counts

list (c) # list unique elements

set (c) # convert to a set

dict (c¢) # convert to a regular dictionary

c.items () # convert to a list of (elem, cnt) pairs
Counter (dict (list_of_pairs)) # convert from a list of (elem, cnt) pairs
c.most_common () [:—n—-1:-1] # n least common elements

+c # remove zero and negative counts

AT ILANECEEAE, ATAGS B counter X4, DA multisets (GHELgs R T 0 (97T ) . INFIE, 45
A, i EECE A TR AR T AL SRR AR BIAH N R s N R R A . B AR AR
A A2 A S BT, HR i 2 B gs A Bl /N TR

>>> ¢ = Counter (a=3, b=1)

>>> d = Counter (a=1, b=2)

>>> ¢ + d # add two counters together: cl[x] + d[x]
Counter({'a': 4, 'b': 3})

>>> ¢ - d # subtract (keeping only positive counts)
Counter ({'a': 2})

>>> ¢ & d # Iintersection: min(c[x], d[x])

Counter({'a': 1, 'b': 1})

>>> C

d # union: max(c[x], d[x])

Counter({'a': 3, 'b': 2})

8.4. collections - HEHIFHRR 207




The Python Library Reference, k% 3.9.1rc1

FRE AN (—TCHRfERF) B S TR B .

>>>
>>>

c = Counter (a=2, b=-4)
+c

Counter ({'a': 2})

>>>

-C

Counter ({'b': 4})

3.3 BRI RE: BN T IO, ORI, B A R S

1EMR

oG RN T RBIEATR E R TR Bt (H2, NN HER OB AR A Sy

THWNX LB, X T B INE B AR .

Counter JE@—FMBY T, ARFIEAE. (EHTHRIEL (AIREER b =T AFF AL HoAth
{H.

most_common () J5¥EFEAE T BHE P HIRHEF .

JFHARAEAN c (key] += 1, (ERBUAFEEFFMAN . FrUAEL, /NG ARSI T AR,
AT A H . XAk update () Flsubtract () B AT H B LSRR 7800 0.

Multiset 22 456577 ¥k FONIEME RS DL it S A AT DA S8 0, (H R T BOh IERY . %
ARG, AR(EBITF LSRRI, B R A

elements () FEERIFEEOTEL. 2B 0 FTETE.

"
=

Bag class 7F Smalltalk .
Wikipedia £%# Multisets.
C++ multisets ZFE R T

AP EMEZ £ A& M, 2% Knuth, Donald. The Art of Computer Programming Volume II, Section 4.6.3,
Exercise 19 ,

S EREMEAGTREMETNAASAANNZ LA Z FHitertools.

combinations_with_replacement ()

’map(Counter, combinations_with_replacement ('ABC', 2)) # —-—> AA AB AC BB BC CC

8.4.3 deque &

class collections.deque ([iterable[, maxlen] ] )

R[] —ASF R BAS TS, MZEBIGRIGRE (¥ append () , M iterable  (3EARXT4) Bidibl
B QR iterable WAHTRE , FBAIIHZS

Deque BAF 2 AR ELE queue BAFAE K (& 52 “deck”,” double-ended queue” [#Jf#jFK). Deque 3
ﬁ“%ﬁfﬁé . PFERAA N (append) FI3H (pop), M PSERER W] DA, AN T7 [l A KRBT 2 O(1)
SRR,

B 1 st MR W LREERIEAE, Nidix B T8 KEAER pop (0) fil insert (0, v) HFFHS.
TATEIE Om) NAFRE SR EAE, AR 2 EdE A0 K/ NI E .

AR maxlen A $5 0 8L & None , deques M DAMGK EMERKE. B, deque FFRE 245 & fek
K. —HRRERK R deque W T, 2B UMARL, [FEEECE M 5 —imsi it . BRAE K deque
FEMEZEALL Unix filter tail MTIEE. EIEEEN] DU 518 B i A2 e A A bt 1% 21

W] BAS (deque) XF 5 SCREPAT 7

append (x)
W x B4 g o
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appendleft (x)
asm x 2 Ak

clear ()

BRI IR, RN 0.

copy ()
B — I,

3.5 B HE.

count (x)

T deque FICEET x I
3.2 B RE.

extend (iferable)

P deque A, SIS iterable ZRHHICER

extendleft (iterable)
P deque 7N, JEIS TSN iterable ZALHIICER . YEE, ZUNINET, FE45RH iterable 24§
e I R S SRS I

index (x[, start[, stop] ])
R[] x 7E deque NI E (TERD start 2 )5, &5 stop 2 0i) . IRBIFH—ASVCECIR, QSRR
@U]ﬂu%[ﬁ\/al ueError,

3.5 B HE.

insert (i, x)

FEAVE (A X .
MR A2 FEA R deque HE K maxlen 1935, ¥i5| & —~IndexError,
3.5 Hr I Ee.

pop ()
AFH Hak [l —I0 %, deque i MIHR—A . WR A ICEIIE, B9 K —A> IndexError,

popleft ()
253t Hak o —4Je% , deque SR ZEfIAYAR—A. AREA TR, W5 %k IndexError,

remove (value)

MR BN A value, IR TG & valueError,

reverse ()

R deque Wi FFHES . iz [F] None .
3.2 Fr I EE.

rotate (n=1)

WARRE S n 22, AR n UKL, LI ZE0R R

WA deque NEZER, MATEAEE—LEN T d. appendleft (d.pop () , MZAEH—
ST d.append (d.popleft ()) .

Deque X G FIFESR AL 17— R ik

maxlen

Deque (A RT, QISR BA IRE R IEHE None o
3.1 B fE.

M T DA B BEAE, deque iR 3 0. B fF. len(d). reversed(d). copy.copy(d). copy.
deepcopy (d) . AR MZE AT in DA TFR5IAGIE a0l i NTE%E. Rl UiREMR
SR Z FEY R O {HAE HE &K 2 O(n). TNk BEdLTT I, ek 235 .

Deque MRAS 3.5 A2 __add__ (), _mul__ (), fl_imul__ () .
vk
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>>> from collections import deque

>>> d = deque('ghi'") # make a new deque with three items
>>> for elem in d: # iterate over the deque's elements
.. print (elem.upper())

G

H

I

>>> d.append('3j") # add a new entry to the right side
>>> d.appendleft ('f") # add a new entry to the left side
>>> d # show the representation of the deque
deque(['f', 'g', 'h', 'i', '3'])

>>> d.pop () # return and remove the rightmost item
ljl

>>> d.popleft () # return and remove the leftmost item
Ve

>>> list (d) # list the contents of the deque
['g", 'h', 'i']

>>> d[0] # peek at leftmost item

lgl

>>> d[-1] # peek at rightmost item

lil

>>> list (reversed(d)) # list the contents of a deque in reverse
['i', 'h', 'g'l

>>> 'h' in d # search the deque

True

>>> d.extend('Jk1l") # add multiple elements at once

>>> d

deque(['g', 'h', 'i', '3', 'k', '1'])

>>> d.rotate (1) # right rotation

>>> d

deque(['l', 'g', 'h', 'i', '3', 'k'])

>>> d.rotate (1) # left rotation

>>> d

deque(['g', 'h', 'i', '3', 'k', '1'])

>>> deque (reversed(d)) # make a new deque in reverse order
deque(['1', 'k', '3', 'i', 'h', 'g'l])

>>> d.clear () # empty the deque

>>> d.pop () # cannot pop from an empty deque

Traceback (most recent call last):
File "<pyshell#6>", line 1, in -toplevel-
d.pop ()
IndexError: pop from an empty deque

>>> d.extendleft ('abc') # extendleft () reverses the input order
>>> d
deque(['c', 'b', 'a'l)
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deque Fi%

AR T deque BRIV
B deque B2 T %4l Unix tail iiEnfe

def tail (filename, n=10):
'Return the last n lines of a file'
with open(filename) as f:
return deque (f, n)

7 — AR — IR ICR A, i WA A INAI A 212056

def moving_average (iterable, n=3):
# moving_average ([40, 30, 50, 46, 39, 44]) —-—-> 40.0 42.0 45.0 43.0
# http://en.wikipedia.org/wiki/Moving average
it = iter (iterable)
d = deque(itertools.islice(it, n-1))
d.appendleft (0)
s = sum(d)
for elem in it:
s += elem - d.popleft ()
d.append (elem)
yield s / n

— A B A AT AL AE deque AR E AR SEIL . MY BT A AR A2 E O BB FF 217 (vield).
IR ERAHHFETE SR, Wiillpopleft () FHMXFIPREE: BN, Wil rotate () FFEBBIBAS]
AR

def roundrobin (*iterables) :

"roundrobin ('ABC', 'D', 'EF') -—-> ADE B F C"
iterators = deque(map(iter, iterables))
while iterators:

try:

while True:
yield next (iterators([0])
iterators.rotate (-1)
except Stoplteration:
# Remove an exhausted iterator.
iterators.popleft ()

rotate () FEFREE T Mo Aok deque Y R AR . fil4n, —A~2lf) Python del d[n] SEELAO
T rotate () REMEHBHITE

def delete_nth(d, n):
d.rotate (—n)
d.popleft ()
d.rotate (n)

B deque Yk, HH—ANEUUM T, MHrotate () RrHRTEREN ALl Widpoplert () B
E#W%H (entries), iliitextend () WHIIZH , SR rotate, XA~ 7 AT A/ MU SL Bl &
R ERAE, 10 dup, drop, swap, over, pick, rot, fl roll ,
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8.4.4 defaultdict &R

class collections.defaultdict ([defaultjactory[, ] ])
RSP IR G, defaultdict RNEdict REYTHR, TEE T —DIEIHRmM
TGRS HARRIIRE S dict JSME], HAAATHEE B .

AMG G H Ndefault_ractory WML, WIS, H—DSENT MizEIERHIRE,
BOAK None. FrAHAUSEL (BHERETSH) MY T L@ aice Mt REL.

defaultdict MR T FbrfEdict BRI, BSCRFA N A

__missing__ (key)

M¥default_factory J&M N None, WA TESWH KeyError B4, M S4 key.

WntRdefault_factory Ay None, WESH (AHFSHH) WK key AN,
EAMEA key 12— EXT PR AEI T4, IR AT TR B R [

MR M default_factory Wl TR, XMFEEEASIMNINZ i

FEICRR B TR AERT, ATk idice Wi __getitem () JiATAM. JLIRAT LR
B TR T 50, #a __getitem () fZid.

WE, _missing () R&EPE__getitem () PASMYHAMITETH . BWRE get O 21
IE & dict BRFEIR ] None, TiIAR{ifldefault_factory,

defaultdict X5 ZLHEPAF B4R &
default_factory

AEPEd__missing () PRV . WERMGEXT R TE DS, WAREESH
PHEA ISR, WA — S8, WAJEE N None.

1E 3.9 BOEEE: 38T & (1) S (1=) 1254F, MU PEP 584,

defaultdict f§]F

M 1ist fEyderault_factory, fRARNAMARF (BE-(EXTALSNY) FPoliesic (BE-5I1R4A8) it

>>> s = [('yellow', 1), ('blue', 2), ('yellow', 3), ('blue', 4), ('red', 1)]
>>> d = defaultdict (list)
>>> for k, v in s:

d[k] .append(v)

>>> sorted(d.items())
[("blue', [2, 4]1), ('red', [1]), ('yellow', [1, 31)]

LA UGB I, ERRAE T, LA ASieI#%gH, MM default_factory Jrik,
R~ List, 1ist.append () FAERIERIXAPHIRE. SPRIFIOREE, Bk #
fE, list.append () #SIM%—MABIFIES . IMHBILEWNEN T hdict . setdefault () FHRE
iy B4

>>> d = {}
>>> for k, v in s:
d.setdefault (k, []).append(v)

>>> sorted(d.items ())
[("blue', [2, 4]1), ('red', [1]), ('yellow', [1, 31)]

KB default_factory Fint, {fidefaultdict JFE (EMUEAMIES A bag 5 multiset ) :

>>> s = 'mississippi’
>>> d = defaultdict (int)
>>> for k in s:

d[k] += 1

(R gkzh)
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(£ L£50)

>>> sorted(d.items())
[(riv, 4), ('m', 1), ('p', 2), ('s', 4)]

W ANFREEYGRFIN, BEERRI, Wdefault factory &M int () FFRAE—AHE%L 0 1R 2R
IME. G20 B PR E AN R

BREine () BJ2IRI 0, R HEBER AR RAEIL . — D SETRAN R G 7 22 T lambda sREL, W RARR
PAEfTERE CRAZ0):

>>> def constant_factory(value):

.. return lambda: value

>>> d = defaultdict (constant_factory('<missing>"))
>>> d.update (name="'John', action='ran')

>>> ! to "% d

'John ran to <missing>'

WBdefault_factory Nset ffidefaultdict I T A7 set F£4

>>> s
>>> d

[("red', 1), ('blue', 2), ('red', 3), ('blue', 4), ('red', 1), ('blue', 4)]
defaultdict (set)

>>> for k, v in s:

d[k].add(v)

>>> sorted(d.items ())
[("blue', {2, 4}), ('red', {1, 3})]

8.4.5 namedtuple () HBZTTHMN I HE

4 SCAIR TR ALE A 3, SRAURT B B SCR . BT AT A AR E e, i 1
AT ARBUERE ST, B R TMEHE T PARY.

collections.namedtuple (typename, field_names, *, rename=False, defaults=None, module=None)
BBl =TT T2, 28 typename o SXASFI M TAIEIETCHPXS, T AE B 44
HKARBUBMEAE, AR AT OB R G | FEIRIUE . FREBIRBA SO PR (RARMTEA)
T NH MM __repr__ () ¥, PA name=value #FIH] T ICH AR .

field_names jg—ME [ ‘x’ , y’ 1 —REITFRFERFS . FA) field_names W] PAJe— D UETATE,
MZEABEE S ITeR S, i 'x v 8 'k, v

FEATA R Python ARIRAFER AT DAME R 7 Bed , B T FRIZIT R pIRLe. AR Rer 76, 407,
TRILAR, HETFRARLHETETRIL, HIAGERE KT keyword HLAN class, for, return,
global, pass, B raise .

T rename NE., TR TFBRA S HEEREIIES. I ['abc', 'def', 'ghi', 'abc']
¥l ['abe', '_1', 'ghi', '_3'1, JHFRXHEE def AIERFEY abe .

defaults T DAk None i J2— M ERINE Witerable o N5~ BRIA IS0 251 B LAt 35 A RO 1) 33
B, defaults §EY N B AR S AR ('x, 'y, "z ] MIEGAE (1
) o A x AR E —ASHUE, vy BOME L, 2 BOAME 2 .

W module (54 € X, 4 7G4 __module_ JRM(EMHHLE

4 LS BIBA T, FrPAVENTEE R, IF H5 /N

To support pickling, the named tuple class should be assigned to a variable that matches typename.
TE 3.1 R B3I 77X rename #)SCFF

TE 3.6 HUHE T verbose Fll rename S50 AR IR # 4L 5 5~

YE 3.6 IUE L I T module Z%1 .

1E 3.7 WUH I #2581 verbose T 1 _source Jg@fk.
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e 3.7 W WSINT defaults Z30H1 _field_defaults @,

>>> # Basic example

>>> Point = namedtuple('Point', ['x', 'y'])

>>> p = Point (11, y=22) # instantiate with positional or keyword arguments
>>> pl[0] + p[l] # indexable like the plain tuple (11, 22)

33

>>> x, y = p # unpack like a regular tuple

>>> X, y

(11, 22)

>>> p.x + p.y # fields also accessible by name

33

>>> p # readable __repr.___ with a name=value style

Point (x=11, y=22)

i CAUCHA T {Ecsv sqlite3 BIBRIR ) LA

EmployeeRecord = namedtuple ('EmployeeRecord', 'name, age, title, department, .
—paygrade')

import csv
for emp in map (EmployeeRecord._make, csv.reader (open("employees.csv", "rb"))):
print (emp.name, emp.title)

import sqglite3
conn = sglite3.connect ('/companydata')
cursor = conn.cursor ()
cursor.execute ('SELECT name, age, title, department, paygrade FROM employees')
for emp in map (EmployeeRecord._make, cursor.fetchall()):
print (emp.name, emp.title)

B TR Y, ansh JCHIE LR =N Y E R A @ . A T B IR A hEE . AR
DA RIZRTTIG .
classmethod somenamedtuple._make (iferable)

RITENAFAE 7 51 SR AL BB SRS

>>> t = [11, 22]
>>> Point._make (t)
Point (x=11, y=22)

somenamedtuple._asdict ()

R A dice , ERFT B PR EAT R {E :

>>> p = Point (x=11, y=22)
>>> p._asdict ()
{'x'": 11, 'y': 22}

YE 3.1 lEM: Ik Bl—AOrderedDict iAEdict .

1E 3.8 M B R [0 — ANl dict A EOrderedpict, 4 H Python 3.7 2, M FIHMEZR
PUEA 7. ARG E Orderedpict WIRUAMEIE, HERE I MO T5 5802 15 45 R 1000 75 B 28 8L

OrderedDict (nt._asdict ()).

somenamedtuple._replace (**kwargs)

AR [N a2 JCALSE B, H R RO BT (L

>>> p = Point (x=11, y=22)
>>> p._replace (x=33)
Point (x=33, y=22)

>>> for partnum, record in inventory.items() :
inventory[partnum] = record._replace (price=newprices|[partnum], .

timestamp—tim now—{))
+H SHP Hhe-—Hov

7 QS
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(£ L0

l

somenamedtuple._£fields

FAPRICHI T B4« T HREER I TTH A — S F a4 TR AL

>>> 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

U B AR B BRI AE -

>>> Account = namedtuple ('Account', ['type', 'balance'], defaults=[0])
>>> Account._field_defaults

{'balance': 0}

>>> Account ('premium')

Account (type='premium', balance=0)

TPRPOX N FEEE, B getater () AL

>>> getattr(p, 'x'")
11

el — IRy oo, R o B EERF (IriR 4 tut-unpacking-arguments):

>>> d = {'x': 11, 'y': 22}
>>> Point (**d)
Point (x=11, y=22)

[ Hy— A i 4 TEALR M TE Y Python 26, & T DARAL5) (383 TS MO sl . 3 S AT
SIS T T BT 2

>>> class Point (namedtuple ('Point', ['x', 'y'l])):
~ slots = ()
@property
def hypot (self):

return (self.x ** 2 + self.y ** 2) ** 0.5
def _ str_ (self):
Ce return 'Point: x= y= hypot= ' % (self.x, self.y, self.
—hypot)
>>> for p in Point (3, 4), Point (14, 5/7):
C. print (p)
Point: x= 3.000 y= 4.000 hypot= 5.000
Point: x=14.000 vy= 0.714 hypot=14.018

P T REE _ slots_ A—EETu. i P IR BTSSR T RN AT .
TRAC T U IMANAFERT ) 24 I Tk o W 2Yilad fields BIE—NHar 4 c4R LI E:

>>> Point3D = namedtuple ('Point3D', Point._fields + ('z',))

S TFAFER AT AE E X, il EER(ES _ doc_ J@TE:

>>> Book = namedtuple('Book', ['id', 'title', 'authors'])
>>> Book._ _doc__ += ': Hardcover book in active collection'’
>>> Book.id. doc = '"13-digit ISBN'

CF o gksr)
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>>> Book.title. doc = 'Title of first printing'
>>> Book.authors. doc = 'List of authors sorted by last name'

1 3.5 OE G SO AR @A T 5
S

* 5 typing. NamedTuple , PAIRBUAMA TR MBI R . T H class KT
P T R RS

class Component (NamedTuple) :
part_number: int
weight: float
description: Optional[str] = None

o XTAFHAIRZW W] A4, SF types. SimpleNamespace () .

. ﬂdj;aclasse%ﬁﬁi?ﬂ U7 — RS A — 2L 80, T E SR AL AR IR T SE A I E 2 SR

8.4.6 OrderedDict W&
A i SO g AR (B L S HE PR R @A RE . BTN E I di ot RS TIC AR
ANJFRES) (7€ Python 3.7 W -UE TiXFUBifTR) . BT AIBLAEET
—8e 5 ai ot MANRTSRAFAE -
o FH AL ot PR ARE AR LA . BRERRR AT 2 K .
* OrderedDict BYEEKEFHIFEAE. EEEE. BAEEM TR RN ERE R IER .

® %:{%J: OrderedDict m[y{tlﬁdlct Eﬁiﬂi}iﬁﬁ%ﬂﬁi?ﬁﬂ[{rfmﬁg l_@ H%:J:EEETF EI/J
Vil (BII4E LRU cache ).

« XfForderedpict , HHEERAERA VCECT .

* OrderedDict 2 popitem () FEARNFEMZES . BHZ—AESECREE B TER.
* OrderedDict FH—A move_to_end () J{%k, WPAERGRE TR EE—in

e Python 3.8 2 i, dict /b reversed_ () Jik.

class collections.OrderedDict ([items])
Bl —Adict FRIYEG, EEA LTI TEFH IR,
3.1 FrhHae
popitem (last=True)

AIpFHfpopiten () IEBRITFIRIE— (key, value) BB . W last (2 EL, WI#E LIFO
Jer PR AE H A  3R ] B, 75 it FIFO (first-in, first-out) SEE4E H 17 3R [l B AELX

move_to_end (key, last=True)
FBUE key Bl EIH P AT . WIS last B (BRIA) W ITEBE AR WIE last
FBAERFIC RS B W key RAFLEN & fill &k KeyError:

>>> d = OrderedDict.fromkeys ('abcde')
>>> d.move_to_end('b")

>>> ''" Join(d.keys())

'acdeb'

>>> d.move_to_end('b', last=False)
>>> ''" Join(d.keys())

'bacde’

3.2 Bl g
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Tl H IR TTIA A I 75 AMRIE T PR U SR, liid reversed () o

OrderedDict 2 [A) /A FEEE M2 )P EUR) , SEHN 1ist (odl.items () ) ==1list (od2.items ())
o OrderedDict XHRMHEMFI Mapping AR, &7 SUER 7K. X fRifForderedbict
B ATy B nT DA I A3 P

16 3.5 BUE L OrderedDict HYI (item) , 48 (key) FI{H (value) #4118 PUAE S F50i F 640, iliid reversed ()

1E 3.6 R F 2i: PEP 468 BF B K5 X B3 Sy v R 8, @B 4 orderedpict G2 FE M
update () ¥k,

TE 3.9 BUHE e BT A (1) SR (1=) 2845F, UL L PEP 584,
OrderedDict #§|FF1H%

BIEHC A & B ANT A FF AR R ., QU AH BEIAEE, WG A Bk
HBEKRE:

class LastUpdatedOrderedDict (OrderedDict) :
'Store items in the order the keys were last added’'

def _ _setitem__ (self, key, value):
super () .__setitem__ (key, value)
self.move_to_end(key)

—A~OrderedDict ¥fF LM functools. 1ru_cache () 2R HF H:

class LRU (OrderedDict) :
'Limit size, evicting the least recently looked-up key when full'

def _ _init__ (self, maxsize=128, /, *args, **kwds):
self.maxsize = maxsize
super().__init__ (*args, **kwds)

def _ _getitem__ (self, key):
value = super().__getitem__ (key)
self.move_to_end(key)
return value

def __setitem__ (self, key, value):
if key in self:
self.move_to_end(key)

super () .__setitem__ (key, value)
if len(self) > self.maxsize:
oldest = next (iter (self))

del selfloldest]

8.4.7 UserDict W&

UserDict JE@HMEFHXTRIIMIEE . XX R RO H H HEAQ@# dict BRI
A, EAFALBEAORELR S, BRI R ] DU B R 517 .
class collections.UserDict ([initialdata])
B — s . XA LB NE R — AN BRI, AIPAE UserDict SLHIR data JRHAF
Bo WML T initialdata {f, data SRR EINE TE—A nitaldata 1195|280
AN HA &
UserDict SEBIFEHE T PR B AT 7 MR SRk
data
—ANELMFH, HTRfFUserDict RIHNE.

8.4. collections - HEHIFHRR 217



https://www.python.org/dev/peps/pep-0468
https://www.python.org/dev/peps/pep-0584

The Python Library Reference, k% 3.9.1rc1

8.4.8 UserList Y&

XAEEL T IR G B RIS, XTI A E XM RRZE, FT ALK w5 2L
AT, WAT AT YA o X AEFRAT AT AR 9 SR BB AT o
YRS ERFERE A th BRI List B TRAIIREITE A Aid, ZRMBERERY), HANEE
(B m] AR JE AR 1
class collections.UserList([ﬁﬂ])
B —F13R . XA EBIN BRI — A IEHSIR, @l Useriist fdata B Bl
WNEBAHIIRAC A —A list 1) copy, BRINN [1 20K list Wl AR S, HA—A> Python 515,
BFH—UserList ¥4,

UserList $efit 7 VAN @A A ] 28 e 9 W 7 S AN B E G 3 g

data
AN List W Tt Userni st INE.

TRALIER: Userpist B TIRFERM—MiEg:, W ATSHOAA, 85— S H0R A . &[]
NHPSIRY S RARAE TR A E— SRR B EBGE TG AA— D SEE TN, X S8
e WEZTINUE S (L €T

WER— A B FAR BRI TR, A R R S IS IR I T

8.4.9 UserString W&

UserString K@ HIEFRFEREXZRIIMIEE . XX RFT RO H B #E st r KM IIRET e

s A, EDRAIRRTEL ), AR AR AT MR BT .

class collections.UserString (seq)
B — A FAFR RS . XADLBI RN BN — M ERE TR, WidUserstring fdata &
PEFERL. SOl AR S seq 1) copy. seq P DT vl W st r () REEAR R
FFERIXT S

Userstring 2L T LAR YA P AT FR O ARV ERY B 3055 -

data
—AMHIEW str MEHARFUserstring BHNE .
FE 3.5 RE S Yk __getnewargs_ , _ rmod__, casefold, format_map, isprintable,

Fl maketrans,

8.5 collections.abc - F2EAYHhS 3

3.3 B e g R col lect ions BHAI ALK .
JEARAS . Lib/_collections_abc.py

MEGE ST an R BT TR N RS R R L BN, XAEER
G, BCHUR R T
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8.5.1 FIFHHR B

EXAFEAIR L T AT ABCs:

MZRER 4K H ME A iE 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__,
Iterable,| _ _iter_ ,_len_
Containen
Sequence Reversible, getitem__, __contains_ ,_ _iter_
Collectign__len_ __reversed__, index, and count
MutableSequence | Sequence | __getitem__, K H Sequence W, PAK
__setitem_, append, reverse, extend, pop,
__delitem__, remove, M _ _iadd__
__len_ ,insert
ByteString Sequence | __getitem__, K H Sequence HTE
_len_
Set Collectign__contains_ _le_ ,_ 1t , eq__,__ne_ ,
__iter_ ,_ len_ _gt_ , ge_ ,__and__,
__or_,_ sub__, xor__,and
isdisjoint
MutableSet Set __contains__, MK H Set I EPAK clear, pop,
__iter_,__len_ , remove, __ior_ ,_iand__,
add, discard __ixor__, Ml __isub__
Mapping Collectign__getitem__ , __contains__, keys,items,
__diter_,_ len_ values,get,__eq ,and_ _ne_
MutableMapping | Mapping | __getitem__, K H Mapping BT LA pop,
_ _setitem_ , popitem, clear, update, i
__delitem__, setdefault
__diter_,_ len_
MappingView Sized _len___
ItemsView MappingView, __contains__,__iter___
Set
KeysView MappingView, __contains__ ,__iter_
Set
ValuesView MappingView, __contains__ ,__iter_
Collectiagn
Awaitable __await__
Coroutine Awaitabldg send, throw close
AsyncIterable __aiter_
AsyncIlterator Asyncltenablenext_ __aiter_
AsyncGenerator Asyncltenagsend, athrow aclose,__aiter_ ,_anext___

class collections.abc.Container

WMLT _ contains_ () g E.

class collections.abc.Hashable

BT __hash_ () HFERIMSESS,

class collections.abc.Sized

PBALT _ den_ () FYERTHG R,
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class collections.abc.Callable

PEET _call_ () HIEMIIGES.

class collections.abc.Iterable

PRALT _ diter () HEERHHGEZL.

fiiffl isinstance (obj, Iterable) AJPAKIN— KR ECAEEMEI T Iterable siE LT
_iter_ () WAL, HELEKMXANEEERBMHH __getitem_ () FEHITEL. Kdl—
XSGR g iterable WIME—FIEHI) AR iter (ob3) .

class collections.abc.Collection

H4T Sized Fl Iterable 2R H2%
3.6 FriRUIGE.

class collections.abc.Iterator

BT dter () Fl__next_ () FERIIMGEZE, & Wieraior )5E L.

class collections.abc.Reversible

HANERRSEHE T __reversed () JrikRlR ALY,
3.6 B HE.

class collections.abc.Generator
AERSE, SEILT PEP 342 g U, dRHFRE T AR, BT send O, throw () #
close () Jiik. ZWgenerator BE L.

3.5 B fE.

class collections.abc.Sequence
class collections.abc.MutableSequence
class collections.abc.ByteString

H B AR 78l sequences (ISR .

SCHZEID: SR A (Maxin) F¥EHAN __iter_ (), __reversed_ () Ml index () & EE I
MIEJER __getitem () Fik. Bk, WERSCHN __getitem () @WERVIFHEE, T4
MR A T ESA AR ED: R, WERIZ LT (FlmgEk), IBARAT
ERSRTHREN, SWIFRFHEREL T .

TE 3.5 ik index() 55 S EF stop Fl start 25k,

class collections.abc.Set
class collections.abc.MutableSet

PSERERI R IDE S g HE B SN

class collections.abc.Mapping
class collections.abc.MutableMapping

S H T AR S mappings WIAME B

class collections.abc.MappingView
class collections.abc.ItemsView
class collections.abc.KeysView
class collections.abc.ValuesView

B KL E IO views [R5 5K

class collections.abc.Awaitable
KA SR GRawaitable SRR, WIDABE T await Rk, I M __await ()
T
WAz Mg ficorout ine ABC B SZfIER EixX > ABC 152 .

i . & CPython H, R F 4 Wi #8 09 th 2 (# Htypes.coroutine () Basyncio.
coroutine () WH K E ML) AR THF A £, MHEMIANSTH _await__ () FiE.
ffi ] isinstance (gencoro, Awaitable) K&l fhf] <R o] False, Z A flinspect.
isawaitable () AT,
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3.5 Bl dise.
class collections.abc.Coroutine
TR AR e SE T AN & LAE coroutine-objects: HL[¥) 7 send (), throw ()

Ml close (). MHEMLHBLFELIY __await_ () F¥k. Ira W Coroutine SLHIH M
HAwaitable L. 2 Wcoroutine 1 5E XL o

T it f£ CPython Hi, K -F /4 il #% W th # (i Hlcypes.coroutine () Basyncio.
coroutine () AWM A WA #E THFHEF L, WHEMIIASH _await__ () k.
{fi § isinstance (gencoro, Coroutine) R M fhf1< iR [ False, Zffi flinspect.
isawaitable () FeA AT,

3.5 B fE.

class collections.abc.AsyncIterable

WMT _ aiter HYEMIISLEZE. ZUlasynchronous iterable [ 5E Lo
3.5 B e

class collections.abc.AsyncIterator

WMET _ aiter_ Fl_ anext_ FYEMAMZEZE. & Wlasynchronous iterator ) E Lo
3.5 FrihfE.

class collections.abc.AsyncGenerator
H s s R B R L2, XSRS T A PEP 525 #l PEP 492 HAG L.
3.6 FIRE.

X LEAh G E L TRATT AT AR E SRR B0 S Lo i R A, Bl :

size = None
if isinstance (myvar, collections.abc.Sized):
size = len (myvar)

AU R E W] DUHEIR AR (mixin) , X0 PAEAR S HITT & R4 APLIG2E., B, HE %
o ser APL 2, HFERM N HX =¥ __contains__ (), _iter_ () fil_len_ ().
WS REESH T FHAR Y, B __and_ () fl 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:
lst.append (value)

def _ iter_(self):
return iter (self.elements)

def _ contains_ (self, wvalue):
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

Yiiset flMutableSet FVEIRARKTRER:
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(1) Since some set operations create new sets, the default mixin methods need a way to create new instances from
an iterable. The class constructor is assumed to have a signature in the form ClassName (iterable).
That assumption is factored-out to an internal classmethod called _from_iterable () which calls
cls (iterable) to produce a new set. If the Set mixin is being used in a class with a different con-
structor signature, you will need to override _from_iterable () with a classmethod or regular method
that can construct new instances from an iterable argument.

(2) HEEFWRAFRE (B2 T3, FRhHECRREEY) , RFEEEEL _le_ () f
__ge__ () PREL, REHAREAES B3R,

(3) WMAEELset LT _hash () FENEATEGAM, A0, _hash__ () eREENEA
B, NN ITE EAEE A I HORATAE ). A TR ARSI AEE ), WA
[FIIt4k# set () MlHashable () 25, R)GE X _ _hash__ = Set._hash,

* OrderedSet recipe ;23T Mutableset H#EI—A R,
o XTHIREE, Z0labe BHA PEP 3119,

8.6 heapq --- HP\FIE X

JRfS: Lib/heapq.py

DA HERAL T HEPASN AR SE B, AR AL e S Sk .

He B —A B, BRI S EE R S/NTFE R TIAZ A (F{E) . B TEEI R
MEFFEITEL, T TR k , #0 heap[k] <= heap[2*k+1] flheap[k] <= heap[2*k+2]. H
TETF R, AMEAEMICERIAN R TCR K . Heb B ERETE T B/ N TR SR FERSS 5 heap[0] .
XA~ APL 5#06 e vR S e, BRI R (a) AT TABIRN RG] XS
TEAEZ TSR Z A8 % RAARKEMEENES, N Python (I M ETFIARI RG] . (b) FATH
pop 7 ¥EIR [l fe /N T AS R fe KT GRAERAE FRFRl “de/NE™ 5 T e RME” RSO i 0L,
ARy e B3 T IR HE )

ST I, HEA YR [ Python list 4108 {4 %HE0: heap (01 #/RE/NYIEE, M heap.
sort () HER T HERI RS !

BIANE—NE, ATRAGE list RWIGRIh (1, BEEARATAEE 8 heapify (), RAE—A> list fdf
JESCT DA B
heapqg.heappush (heap, item)

K¢ item WA heap W, PRISFHERY AL

heapqg.heappop (heap)
S FF IR [A] heap (1) B/ NTTER , PRFFHEIAASYE . WERMER 25, i TndexError . ffifl] heap [0]
, ATAR DT R N TR T B .

heapq.heappushpop (heap, item)
K item TWAYEF, IRIG L IR 0] heap W f/NC R . ZAEBAESEAA heappush () 1
Mheappop () IBITHEREARE,

heapg.heapify (x)
W listx BFeffplifie, Jeih, ZRPERFRIN

heapqg.heapreplace (heap, item)
S AR ] heap TR R /NI I, (R B HE AN BT dtem. ME ) RN AR A 2R e Sy A I 5
& IndexError,
XA HL R AR Wheappop () Mheappush () R, I HAE T E /N e 5 58 5.
pop/push Z1E B & 2 MMk IR [0l — AN TT R IR HAR Ny item .
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IR B AT BE S U TR TN dtem TR o WARAA AN, W] 2% J&E  heappushpop () « "R push/pop
HAEBRPIHAME PR —, R EEE .

AL T = AN TR 8 H T g R 4.

heapqg.merge ( *iterables, key=None, reverse=False)
HE2ANEHFRBA G A CHFE S (B, AR EZAHE SRR a4 H ) .
RS HEFE W ierator
ETF sorted(itertools.chain (*iterables)) {HIRE[—PHEAXTLR, Ae—REHE
BARAETRANL, HBRES N ARELCHT (M/DEIR).
HAWANRSE, B ATE & K S5
;‘;icy TR WA BANSE M key function, T WA TCE PHEEULE H . BRUIAMEN None (H#EIL

JCH)-

reverse Sh— /A /R(H. WA BEHN True, W A TTRE G LR G RV P #EIT G BERS
sorted (itertools.chain (*iterables), reverse=True) FUNITH, G [ ERXZ
AR E KRB N -
TE 3.5 MUCHE B I8N T ATk key Fll reverse 65 .

heapqg.nlargest (n, iterable, key=None)
M iterable Bt 5E SR ECHE S R B /T n A i R ICER AR . IR T key WH WY 35 % —
MRS EWREL, F T M iterable () RASTCHE PEEEULRCEE (F1 40 key=str.lower), T

sorted(iterable, key=key, reverse=True) [:n],

heapqg.nsmallest (n, iterable, key=None)
M iterable 7 & SCH)ECHE G PR I HT n S S/N TR AU S R RSB T key U H R 45 5E —
NS HIRE, T M iterable 15 TTR PAREULE S (B0 key=str.lower). M T
sorted(iterable, key=key) [:n],

JE WA B BE n BRI PERE SR X T HORIIE, (ifilsorced () MBS AR, AL, 2 n==1
i, S NERmin () Flmax () RESEARAR WRTGEERZ X LR EL, 3155 ErF RO g
HHEIERHE.

8.6.1 EARBH
HEHEFT AT RATE AL RE A (BT A T SR S5 B U 1 — I/ IMELTOR 52 3

>>> def heapsort (iterable) :
h = []
for value in iterable:
heappush (h, wvalue)
return [heappop (h) for i in range(len(h))]

>>> heapsort([1l, 3, 5, 7, 9, 2, 4, 6, 8, 01])
(6, 1, 2, 3, 4, 5, 6, 7, 8, 9]

XEUT sorted (iterable), HYsorted () ANEIFEE LN ENEER .
Heou R DA IO . S8 TR (BT Pedk) S5 ERER 30 kb T IR E 0 34 &

>>> h = []
>>> heappush (h, (
>>> heappush (h, (
>>> heappush (h, (
>>> heappush (h, (
>>> heappop (h)

(1, 'write spec')

, 'write code'))
'release product'))

r
, 'write spec'))

5
7
1
3

, 'create tests'))
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8.6.2 1}t 5EBASISCHList B

LoebAs B w6, HFHERSEHES T2k
« HEPRUEME: AR s AR R D0 Se 2 i AT 55 35 E AT eI B AR I 32 ] 7
o ARAL S GO IR] BAL 55 A BOA LU, W (priority, task) X i) TCZH FLREHRF & 1T .
o WERAES ISP R A AL, ARIXANTRE AL 2 e P i B (0B
o BEE AR HGR LS5 T EROMER AR B eI RS B

BN TR A — Rl T SR R A HRAE NS I Se . 2% HATRORME 55 X 4R 3 M ummsik. &
FATEOTRATRCF R, AR R M RS AT 55 R4 B TR A I 0] . HL i 3 W A~ 2%
FOHECR ARG, SO ORI A & BB U AL 55

ANAT HCRAT: 55 VRS ) — ik 7 S Q) — S AL 55 2% H I B 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)

HoAR APk R SR R B R AL 5 HH B SO U e s e Rk $RE]—ME 55 nT i — M 1l BA
2k B 7ok LB

Pl A% H B A HALSE R B A S IR SR TN IR, RO B SRS AN A B DRI, — ] R A
P57 SRR A HARC N E R IR, T I— e T I B 4 H -

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')
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8.6.3 i

e 2B AR LB, HP TR O FFURTHEL, X FRTAE R K #E alk] <= al2*k+1] H alk]
<= al2*k+2]. NTHETHE, PEAENITGERM A TS K. S @ EET a10] B2Hdmh
HITE.,

AR A BRI RAE N — AR TR R AN Ao . IR 2 k AN a (k]

0

7 8 9 10 11 12 13 14

15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

e BT EIR R, Ak BOTEROLT 2*k+1 Ml 27k+2 Z b RF IR IRATEHE WLWE "o S,
FAEE e T Sy AN oCZ B, I BRATAT AT A R I ) R B IR Frid 2 Bt 3. HA2,
TEVFZ R X AR SN LY AR T, SRR ATEZB W & B0 . TR i A
AR, B PEEERN, HATS BRI D — KRBT, HItRA Sy — A Boier
TSRS =AARSZH, EIrEIC T TR RO

IR MR A ZE RIR A Z B R, WP 0 RARR AR . MEREHF R T A" B R R
TR FFEA R QLR AVEGE & LR 30 S 850) 83 0 SA08E, MRISRHXASHTY 0 SHr
T, AW E A, ERAERERT#EY. KBRS RN A H SR LR A,
VRFFFFE]—A O(n log n) IR IHERF -

BEHEP A — ARSI R PRI ] PATEHR PR T 00 8 ot i AR 25 H L AR R A 2% FAS FUAR SRl
B 0 5003 “BMF" o SXAERLU TR SCRMRRAIA 1T, FERXAPIEOL R R ORIPR 2 PR e AE, e
A f/ MR BERS TE] o 24— RO A IR A ST IR, e AT I ol 18] ) R AT G, XA
ENTA T A . R, SR BT R SC B LA . FA MIDI 3 S i@ M A A-) .

AT LB AR A MES TR 2] T e s, MR ARREE R —Fh, OV ENTE A SR, IFH
JUPRAEER, SIREEIL- S5-I O BA KRR ZER . BRI A H A ST 5 B 5 By 50, B
Has R DL AT AT BEAR FOREEE o

WEAE KRR P AR A M . ARVIZE 2 TIERREBHEF A 24 “sfriRik” (AIFHEF s,
KNI CPU NFFZS AN K, G X S R 2 AAHEE, RRAHMALEASERIY . 6w
B RO HE R B A R RE R A IS TR I SRR BRSO 1 U AR A B IMR o AR 4
WA T AR T ER AR TE , BN 2 i & U ilis T e I Zc H . AR ] AR T REHLA A ZE P
TWAR/NREFTRRUC, R TRUBIHET 15 AGS A A IRCR .

3, WA B REAE ERYES 0 NS H IR — DT RERIE O M AT AR SRR (R A2 “kad”
E—ANEHE) . EICIEBOROA e, R ROTR4i/ N . BOREI N AF T ARSEES Wb 7 BV e 1 LATB A
P gess =AM, HO R 55— AR 4 o B ISP ] . 2458 — DRSS AT R, ARAT DAY
HRBFBATRI . XA SR

B, HEREAR TR NN . BRIE—LE N2 T e, 3 HIA AR E —1heap’ KR RA
%%XE‘J o :')

ot R TR S LR T, AR, R REELN TR A T PRI AL, 7 TCE TR B 00K T
AEHLE, WIS R, FF R 5 DA (BOUBE AT R B s R T REMLE AL (BUIL DR A B
TR ). AR ARSI T, U R B RERT . AT, EUE U R LI R AR A
f, HEFEAKABR T TR Z AL )

8.6. heapq - HBAFIHE 225




The Python Library Reference, k% 3.9.1rc1

8.7 bisect - ¥ = EIXREE

PACRS:  Lib/bisect.py

EAIHON G PR EEHE T 3CRe, AT ATESR A B AR A ). W RAI3R, WREAS
TCERM A E 3 By 5ty Th, 3K ] DU B WL i m et o XA b i sect BRRHATH T4
A4y (bisection) ¥k, WA AVE MR EIRG (3 A R W g !)
JE ST DA R
bisect .bisect_left (aq, x, lo=0, hi=len(a))
TE a TR E] x AIEMARA S ALEREG )T . S50 lo BN hi W LAREH T8 TR 255 T8 14 BRIATS I
NEEANDN R . W x CEAE o BAFAE, MATARKTECAEITTRZ A (W2 eid) .
W a @2HF% (list) 1935, REMEZ A PABIEE 1ist . insert () BIE—NSEW,
R FEA R § TR a 43 o . 262 a1l (val < x for val in allo:il) , fi

2 all (val >= x for val in a[i:hi]) .

bisect .bisect_right (a, x, lo=0, hi=len(a))
bisect.bisect (a, x, lo=0, hi=len(a))

K Fhisect_lert (), (HRREWIHALR a TEAFTETTE x M.
IR B AR ] AR a 3 IO ER 4 o Z2fll@ all (val <= x for val in a[lo:il]), £

fil2 all(val > x for val in a[i:hi]) for the right side.

bisect.insort_left (q, x, lo=0, hi=len(a))
Frx AR —NE PP a B, HHERFHAT . DR o HFHiE, X4 T a.insert (bisect.
bisect_left(a, x, lo, hi), x). ZEEEZEE Ologn) 19, FHALZ OMm) 1.

bisect.insort_right (a, x, lo=0, hi=len(a))
bisect.insort (a, x, lo=0, hi=len(a))

K Finsort_left (), HEE x AR a FESFEITCE x LM
S

SortedCollection recipe {fi H bisect f4i& T—IIRETEREM LG, Tt T HLE R EA H THEERM
key Jr¥ERSCRE . A I THE R B ST R, DARE AR R0 key A A LZEH .

8.7.1 ERBFIIR

Fiifypisect () BB FHREFEARZA M, B BRRLS Pl fEA St. T s 4K
BORTR T AMALRE HF AR AT 7 ) 3 P A B 22 4 pR

def index(a, Xx):
'Locate the leftmost value exactly equal to x'
i = bisect_left (a, x)
if i != len(a) and al[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 af[i-1]
raise ValueError

def find_le(a, x):
'Find rightmost value less than or equal to x'
i = bisect_right(a, x)

Q)
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if i:
return af[i-1]
raise ValueError

def find_gt(a, x):
'Find leftmost value greater than x'
i = bisect_right(a, x)
if i != len(a):
return ali]
raise ValueError

def find_ge(a, x):
'Find leftmost item greater than or equal to x'
i = bisect_left (a, x)
if 1 != len(a):
return a[i]
raise ValueError

8.7.2 HfthwBl

D sect () BTV FAFRAN, SAPITRMMbisect () A—AAENHHRAEER, i
- AEFRCE R, B ERAT B 90 4 DL ERAT, 80 51 89 2B, DA

>>> 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]]
[VF" VA" VCV, lCV, lBV, lAl, IAlJ

Hsorted() REARE, XFbisect () BREORUL, key B reversed ZHOIT WA AT L. FIAK ST
BOOHRCRART (LT bisect I, RAL” LA i ZAHL ) .

IR, SRR RIS RARESIR, RAERMKICRNRT].

>>> data = [('red', 5), ('blue', 1), ('yellow', 8), ('black', 0)]
>>> data.sort (key=lambda r: r[1])

>>> keys = [r[l] for r in data] # precomputed 1list of keys
>>> data[bisect_left (keys, 0)]

('black', 0)

>>> datal[bisect_left (keys, 1)]

("blue', 1)

>>> data([bisect_left (keys, 5)]

('red', 5)

>>> data[bisect_left (keys, 8)]

('yellow', 8)

8.8 array - BRMIEELA

BOBEHLE LT — R G282, WDV B SOR B RUE R R AT B IR RAEE . MR T
SN, HAT R GHFAERARML, AR Z AT H AR RISAE Z R0 o SRR GBI ik
FANFAFIY R ARIGE . T IWRELS AT
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FKAEG | C A Python & | MFWRTH&R/NRT | 8
'b' signed char int 1

'B' unsigned char int ]

"u' wchar_t Unicode F4F | 2 )
'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

'n! unsigned long int 4

'q' signed long long int 8

Q' unsigned long long | int 8

'f! float float 4

'd’ double float 8

(1) BT FERARRERTEEN 16 (781 32 {1,
TE 39 JRHEE: array ("u') MAEMH wehar_t {2 CEAM AT ZC 5 MM Py_UNICODE. iX
AR A2 AT, Bk Py_UNICODE [ Python 3.3 #2sftj& wechar_t 514 .

Deprecated since version 3.3, will be removed in version 4.0.

HM SRR & Al 2 dee . (kg iiii 2t C SeildeE ) o b K/ Nliat itemsize BYERIK
s
A E LT AR AL
class array.array (typecode[, initializer] )
— AL E R typecode BRTHIZEBUR) 2% H HTEA, I Ha AT initializer (S04 10, R E LR —
NHNFR. bytes-like object SAL T IERIZERLITR A BT S
WR GG E — DY) RBF AT, % initializer 2 9% 45 Hi 4L fromlist (), frombytes ()
8 fromunicode () Jrk (WL F3C) PARFRIEG 2% H SN2 B o 75 00 25 /5 rT % AR XS G4 4 initializer
fetfextend () k.
FlE—AFi+F M array.__new_ MHFEE typecode, initializer,

array.typecodes
8 T ] RAS I A R
BADN G SRR E 0 P OB RN RS P, PHEMER S . MEUI R AR, Frse s sy A
FH RIS OB G BT HAR I OLERRF 5 | K TypeError. SR GWEI T G X0, W LART
JI SR 0 24 2 A
PATR B iR 7 YA A2 3 5 8
array.typecode
T OIS R B 4
array.itemsize
AEWNFERFR T — DRI 71 K.

array.append (x)
ISIN—AMER x B B AR 2

array.buffer_info ()
B E—JG4 (address, length) PAZEH H TAAAEEH A ik IX U2 B9 24 B N A7tk Fi
B, DAFEIRRNEZEP R I/N T array . buffer_info () [1] * array.itemsize 3
TR XAE RN AR RS (RIAIE 2 4) VO #: M af ARG, BlnELe ioctl ()
BeE . HBUBUEHAAAEIT HOA AU K A, 1R M A 30
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TR 47E C 5 C+ G 5 A B R (G A8 2 B e — X)), %L
SR B SO SN L AL kORI R, i e Lo . 2200
X2 #3042 I bufferobjects .

array.byteswap ()
CEATNET A BCHI WO R SRR L 2, 4 B8 EATI(E X T AR (E R B 5
KRuntimeError, BidH T MWARFFAT PG T A B SOt e S ) 15 O -
array.count (x)
R[] o AR A IR
array .extend (iterable)
Y3k 8 iterable TR BN ENH AR R . WIR iterable 2% — A, B ER = A&HMEHZER;
TWARFE| K TypeError, WA iterable AN @&— 402, B R AT IE RN G HIH TR L AUA AT
S EN B 3 24 280
array.frombytes (s)
BINR A AR, R FEAFER RSOV E RS (S T fromfile () JrEMSCH
U ) -
3.2 Bl PIRE: fromstring () Ep4 kN frombytes () PAMEHAT SCH T
array.fromfile (f, n)
Mfile object f HEEE n T (FREEAMIAME) HRFEMTEIMBIEAR R . R nl e ieds T n 5
F5| Kk EOFError, {HAEBMTAREWIEARM . f UICH—NELHNE SIS AR
H read () HEHHEXS.
array.fromlist (list)
AN H list FI. XM T for x in list: a.append(x), RHIFET AR A ERBE R, L
HIGA X E
array.fromunicode (s)
i JfI 5k H 45 52 Unicode F44 52 WAL R A AL, B 22K A, rur W%cdl; 6 065
K ValueError, Wffiffl array.frombytes (unicodestring.encode (enc)) ¥ Unicode
B a2 KA B R
array.index (x)
IRl e/ N @A R x AR T I B TS
array.insert (i, x)
R x VE RO A B i B2 B SR A X TR R
array.pop(D])
MBS IR 75 0 | SR R [ ATRESEUEERIACH -1, BIIERAKF RS BRI 1R AR R 10
array.remove (x)

I RS B U B

array.reverse ()

P R A T DY -

array.tobytes ()
4%%5}2ﬂ$i§?ﬁ%ﬂa~/l\m%§ﬁ§&éﬂﬁﬁlﬂ/ﬁ\?ﬁﬁ%/ﬁ (BpMIY Sl torile () HIEE AR SR T
LR

3.2 B IEE: tostring () BiEMAL Htobytes () PAHESE SCHIH T .

array.tofile (f)
FTAT (FERVLEME) B AR file object f

array.tolist ()

RERCAL A oAy B S5 AR ) T 1) 5
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array.tounicode ()
PR A5 A —A> Unicode A7 . B @ AN "u WA BN 51k valueError, W
ffifl array.tobytes () .decode (enc) HMIEAZEA AL A AL Unicode FFHER .

MR R T BB AR ), B 3RRh array (typecode, initializer). HISE
B R 23 W) initializer R0, H AR typecode Sy *u' WE & —DFERH, HUER—DNHFS
Fo fifeval () PRUERERFFAFER R A MR BB REA B, H¥larray k03] from array
import array #5| A. Fln:

array ('1")

array('u', 'hello \u2641"')

array ('1', [1, 2, 3, 4, 51)
array('d', [1.0, 2.0, 3.14])
5 U:

i struct FTEAIREL A —FE 6B .
Fithxdrilib AR T3 o 2 24509 External Data Representation (XDR) {4/ .

Numerical Python 3. Numeric Python #"J (NumPy) & LT 55— M ZEAL; 51710 http://www.numpy.
org/ T4 5% Numerical Python )5 £ 15 H..

8.9 weakref --- §55|F

Pi:  Lib/weakref.py

weakref fEHLLVF Python F2)7 D BIEIXT 2 1 weak references .
TR, ARiE referent s 5551 51BN .

XA RE 555 AN BESRUERT A - X HRAY5 I AR5 I, sarbage collection AT VAR | FIH-Rf
WHEMTHALNE . B2, TELRHBR A, SRS, 851t — AR EZN R .

555 | Y 2 2 S BLARAT RO G R A7 ST, (B SO B R AL O e B e e A7
RS T PR A

BN, RV KB IR RS S, WIn] BEA BRI A PR SRR G B ERR . AN E ] Python
FHORE 2 PRI B EM% SRR G B A R, RS SRR R SRS, B BT E i B
{HE . weakref Bt jWeakKeyDictionary fMiWeakValueDictionary 250 A Python
T, BT RS, X SR 2 U R A B AT B X G T SRR A . BN,
QR —NE GG R WeakValueDict ionary WE, A2 MXHZEBGAT ST 45| 2 55X 5
FrEa 555 R, B3 T DA [ SCIZ R G K5 AR 55 WL R e A B2 1 4% H IR

WeakKeyDictionary fllWeakValueDictionary FEENIMSEIFEAESIH, E5E91H Fi%E R
BRAL, B E R A BB RS M WeakSet SEBLT set ¥, {HfWeakKeyDictionary
—, HEpAHIcRME5 .

finalize $RHE T MR GASIR AT ZEJ T 0 B R R0 Uy 30 X HUAE IR 55 5 | BB el
PRECE TR, PRI 2 B S PR S S H 28 S5 88— BRI A1

R RMWEM Y — K F finalize g RE AL I EH - BHAHEEEEA ST,
weakref BIREGE TIRBHLH, AT HIINE.

FEARPT A X SRR TT ARSI 5 AT AR 51 A0 AR 2R 5B, ] Python (TIAEH C) 2 5 HYBRAL,
KBTIk L. REES, HESU AT 7, A E, AR, B, WA, B0mAS, IERGAK
PR R DA AR 5245

1E 3.2 B R ¥ T % thread.lock , threading.Lock FIALRE X421 45 .
JUNWERAN 1 i st Fldict RNEE RIS M, EAT USSR SR
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class Dict (dict):
pass

obj = Dict (red=1, green=2, blue=3) # this object is weak referenceable

CPython implementation detail: HAth N ERAGIUN cuple Fine AT, BIfL@EL T2 AST

Fro
Extension types can easily be made to support weak references; see weakref-support.

class weakref.ref (objecl[, callback])
MDA 2 25 . QR RS ARG, AT DAE A 51 X SOoR R R IFE X5 ansk
Sl AR RATAAAE, WA TR SR S 2 None o QAL T =R HAEA ZNone , Ff
HAR B 555 | - GATDIRAFE , A0 G RIRF 2 25 I RE F 01 555 | ORGSR Il e i — 2
Lk TR .

VFZ 595 L ARVFEE XA [RIX GORA T o S~ 555 | S A [ JR1RF 19 M e S A o 8 ) fe 7
TEF B [l 8T AL 58

R G | A 1 5 ROk AR e R, (HICRedh: BNSHEXRN _del O Jrikfr
51 % 4 SR [ 0 T AL

U2 object MM, W555| Mt ohashable. BIEAE object Wik 2 5 €N SR AR FF G A fEL. 40
Hehash () {E object WlMBRZ G A BRI . W HF551 % TypeError,

555 I SCRPRI A, (B SCRAHERP LA . WERBET I X RAIAAAE, W51 HRA S ENRE]
XS —BIIAHAE KR (TCIE callback JeAHIA ) o AARMNER TAE—BE XIS, WAHERA5]
eI RS T T
B — Al FRAR R R EHE— DT KL
__callback__
A H a2k 24 1 SRS 555 | A I . QR AR S 5 | B X R EA
FATE, MIEMERESY None.

TE 3.4 R SN T __callback  J@k.

weakref.proxy (object[, callback] )
iR ] object {— TS5 PO AE . BERBCTERZ R SO A3, TR 2R o
P RS 5 DI RAEERT I . R AR IEARE N ProxyType B CallableProxyType, H
{RIURT object S5 A JE ] . Proxy X4 Ehashable %4, FEiEwin | XS B 1l WE Ay X a]
EEQE‘J%ZFEJ’}“‘@E?FH%E@%ﬁI‘Eﬂﬂmﬁ, H AT B I AT ARS8 . callback 5 ref () BREUY ]
iz P CilCR

1E 3.8 BOE W § B R BT SR SAT, Cd M RIAZ AT @ 7l e=,

weakref .getweakrefcount (object)

AR [ $5 1] object 1555 | FFIACRE ) B .

weakref.getweakrefs (object)

AR [l 4 ) object [ A 555 | AR AL A 1) 26 o

class weakref.WeakKeyDictionary ( [dict])
555 | A2 . RN TRAEAEXT SRS | T, P BRF R B . X TR R R M
KRB —A B v HAB TR A3 Bl A 0 R T FRAE R e Rt S b s @ e . XX T 3 T @i
AR GRS A

1E 3.9 BOEW: ST | M = BT SCRE, MIKUIHIIL PEP 584,

WeakKeyDictionary XRAA—ANEEN LA DAEIEATF NG 3885 | AR UETE & 196
IPDIRERES “Aril”, DR e | A 1 S5 R T S () BT HEA AR I o D7 3R T Tk ) & S Bl
I e W o O B R L S P BB T

WeakKeyDictionary.keyrefs ()

AR [ B SR SR 55 5 | A IR AU R
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class weakref.WeakValueDictionary ( [dict ] )

S35 AW . A TAFAEXHAE R RGN, PR 4 H R AT

e 3.9 MCEHE: 3 TXF | A= mAATRISORE, MG WL PEP 584,

WeakValueDictionary X% BEA —NEAIN T ¥E, M EAFAE SweakkeyDictionary X4 Ky
keyrefs () JyyAAH A ) 8.

WeakValueDictionary.valuerefs ()

I [l B S RHE R 555 A IR AR .

class weakref.WeakSet ([elements])

BRI HICR G RS UAFA X EATCR ARG TR 55T

class weakref.WeakMethod (method)

— BN GEE Ik (RIS E SOFFESC B &R k) 7855 R EE Lrefr 726 T
R IGIPEN, FRMESS S B R E . weakMet hod AL TR RIS I K ST Qa4 i
5, ELEIDN GBI eR R

>>> 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 BRI HE.

class weakref.finalize (obj, func, /, *args, **kwargs)

AR ] — AL B A G X 5, O RAIFHE obj AESIR MM B A . 5@ 555 AR, &
ZEARIFRGRATIE, BRI R, X R T A B
LALLM RN A AR e (R SE B et s ) R Z 5 e e

T WHAGHALRRFRI] func (*arg, **kwargs) BSRIESEE, MU HIET A A 45805
[flNone,

TESEIR AR E] 2 S5 TR I 5 | 2 S iR R TARERR D i, (EJCiRgifedh. Efak SX%
M __del () Jriksiss g IR RTS | A e m A [ 007 sk 2

YRR, FRAIAEALS PO, BRIFENMatexic BHCHBINERE. ENSES
B AR SR W50

K@i Einterpreter shutdown 1) J5 HAAE AN 23 RS VR FI L (0] pR £S,  OHLER 42 J5y 28 B AR AT RE 4%
- hNone,

_call__ ()
IR self MAFTEIRSNFF HArid hESET:, HREEHA func (*fargs, **kwargs) BIZERE.
A self E LT3R B None,

detach ()

AR self HAFERASNHRE HARC A E ST, HREJTH (obj, func, args, kwargs). {l
R self CHET-MRNone.

peek ()
T self MAATEIRSNR B JCL (obj, func, args, kwargs). IR self EFET- MR
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[AlNone,
alive

QR A LEZ AR NZ e @M BUE, 5 WA IR(E .
atexit

— A GRRR B E RN, SO E(E. MRBRFIRIMN, BT atexic HEEAIF
ARG R BN %S AR B SR -

R RE N — RUEHIER func, args Rl kwargs APAALATXS obj BI5IH, Toit e ELEAY B [l
[, A obj FFK LA XPAFABIR I K5, func AR 2452 obj B— A8 ETT Ik

3.4 HIEE.
weakref.ReferenceType
5951 IR R AR R .
weakref.ProxyType
ENERERIROE NibE el thO e
weakref.CallableProxyType
CIREDEERSE ek e sitht e S
weakref.ProxyTypes
& A R B R P A1 o X AT AR SE 7 G I — X e R AR, TSRO TP
PRI A5 o

UL
PEP 205 - 5551 SURpEERICRIEEf , S 0 SE Bl i SR A A E 5 A SRR R R A 245

8.9.1 855 AR

B HMBBE A ref.__callback__ PASMYIFEFIEME. — D595 IXTRURAAE, Wi el 0 A
EARIREG]

>>> import weakref
>>> class Object:

pass

>>> o = Object ()

>>> r = weakref.ref (0)
>>> 02 = r()

>>> o is 02

True

WG HEANTAE, WG RAFR E None:

>>> del o, o2
>>> print (r())
None

Kl —A555 | M G R A RAFAE R % 1 215K ref () is not None. W%, THEMHGIHMZH
57 AR 7 24 S A i A A A

# r is a weak reference object
o r()
if o is None:
# referent has been garbage collected
print ("Object has been deallocated; can't frobnicate.")
else:

CNgkzs)
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print ("Object is still live!")
o.do_something_useful ()

AR A" NS E L KRN A Pl S Te g 4 0h; HAL AR v BE S EOEA 395 e %595 bl
W BT R  FIR I S YA 2 LR Y T A B R T 02 2 42 1

R A rer XG0l DB AR A, fEweakValueDictionary BSEBLHRLAE A T X A=
Wl W BRSNS H B NAFETT RS o O T IR S8 € BB 5 L B R O e s i, (Rt AT DA T
W A A S ME PR RIS | .

XA TR T AR re £ B —AN T AR SR SR BHINAE JBIHES R 1) B 52 mi e 3 [e]
{A:

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.
mrrmn

ob = super (ExtendedRef, self).__call__ ()
if ob is not None:

self.___counter += 1

ob = (ob, self.__counter)

return ob

8.9.2 ;rfI

XANRTER B TR A B AR B X 42 ID SRARBCZ il B AR R . RJER R ID 0] DATEIE
BRI T, T TC 20 H X RO BT AR RS R R ST T A 1L 1D SRR HL

import weakref
_id2obj_dict = weakref.WeakValueDictionary ()

def remember (obj) :
oid = id(obj)
_id20obj_dict[oid] = obj
return oid

def id2obj (oid) :
return _id2obj_dict[oid]
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8 9 3 - —n%gﬁg
i finalize 3 BUFALTE T & RE SR (E LT IR R £l , 0 TR/ DR B BT ik Il ) 22 S 20 4. Bl

>>> 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!

ARESa M DARCE R . (EUR A g i KRR [l s S0 — R

>>> def callback(x, y, z):
print ("CALLBACK")
return x + y + z

>>> obj = Object ()
>>> f = weakref.finalize(obj, callback, 1, 2, z=3)
>>> assert f.alive
>>> assert f () ==

CALLBACK

>>> assert not f.alive

>>> f() # callback not called because finalizer dead
>>> del obj # callback not called because finalizer dead

TRATPABE R detach () JyiRREER — 458 . O IR R A SR TT IR MR B I e 2 M 21 2

o

>>> 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

BrAE R atexic BRI False, MMALEEAER PR SRR At i i . fian

>>> obj = Object ()

>>> weakref.finalize (obj, print, "obj dead or exiting")
<finalize object at ...; for 'Object' at ...>

>>> exit ()

obj dead or exiting

8.9.4 [LBRLERE __del_ () HiE
R FATE RN 2, e LR H R MPAN SRR — DR ERy, XA E R4S 5
HN AR :
o RGNS L,
o W remove () HEBEAA, 5
AT LAZZIAE ] __de ) IR, AT FR:
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class TempDir:
def _ init_ (self):
self.name = tempfile.mkdtemp ()

def remove (self):
if self.name is not None:
shutil.rmtree (self.name)
self.name = None

@property
def removed(self):
return self.name is None

def _ del_ (self):
self.remove ()

M Python 3.4 F-if, __del () F¥EANSFEIEIEERG | AR A% Bk, H BARS 4 /AR BeE interpreter
shutdown YRR R Hl A None., R IEiX Be S 7E CPython b W% 25 IE 512471 A 2 H BRATA] [ 8t

SR, __del () Jrykmyabsl & ™ s sz 2| BARSCBU S, DR o B MO T AR i i Il Wi 2 875X
(14 PSR

SRR AR A7 SR AR E — 488, KT E TR 2R E sACHIT R, A RBOT A 4
RERI VT

class TempDir:
def _ init__ (self):
self.name = tempfile.mkdtemp ()
self._finalizer = weakref.finalize(self, shutil.rmtree, self.name)

def remove (self):
self._finalizer ()

@property
def removed(self) :
return not self._finalizer.alive

B REE S, BATI ARG G A2 — R S8 U B35 2 H SRAT S5 Il 4l a5 0 . WeR¥g—H
RPN RSB W, AEEETI AR PR A .

BT 55 AGEGERAG 7 — TS, s BTN KA S =I5 2l i I A g, il
MR L HEA TR E AU

import weakref, sys
def unloading_module () :

# implicit reference to the module globals from the function body
weakref.finalize(sys.modules[_ name ], unloading_module)

A AR SRR AR BRI I FE S R AR A A 3 X 4, A W] R IZ A e A 2 HEIR H B
B. B8, fF— TP atexit. register(),try: ... finally: ... flwith: ... [6#
ANREPRIEIA T 2E
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8.10 types --- Z)REI QIR FOIA B2 E BFR

PRACHS: Lib/types.py

B E T — T H R, T B S Qs 2.

AR NFLE RIBE LT, XL TR ARIE Python MERERR TN, (HHFABNEMR int st r 8
FERIANATT

i, BB 7 LR O (H SRR B S VAV A B R 1) T B R AR %L

8.10.1 ZRAKBICIE
types.new_class (name, bases=(), kwds=None, exec_body=None)
8 A 24 B e R B S HL A AN 42
B =SB IEE SCLBEB e BB FR, EHIE FHFH), RTS8 (Bl netaclass).

exec_body ZHUZ— IR, M THEGEHAIELR ay 4 25 BN 24552 Ao by 44 25 R HE
—HIB RO N A B Hr a4 23 10] o ARAAR PRI, WEMERT A lambda ns:

ns,
3.3 B fE.

types.prepare_class (name, bases=(), kwds=None)

TG S R oSOt A @ ey 44 25 ]
SRR H B SCRIER M B, B EIFHEY) DA KRS (Bl metaclass).
REMERE— 3 JCZH: metaclass, namespace, kwds

metaclass &35 24 /) TCIE, namespace 2T £ 12 & 25 IA) 1 kwds & FrfE A kwds S50 54~
'metaclass' ZHEHEEHREIA. WRKEA kwds ZH, XFR— D237,

3.3 B I RE.
76 3.6 I FHER TCAU namespace SEEMIMMAE B, BI7EUTTHNA _ prepare
RN T N e T

ZW:

metaclasses X8 pR BT SRR IS Q T AR A 52 S A1 AT

PEP 3115 - Python 3000 Pt 5| A _ prepare_ @y %4 T

types.resolve_bases (bases)
FIAHAENT MRO £ H , BA&HiA N PEP 560,

IR B & AE bases H A AN Etype LB T, IR B — oo, HPEANEE
__mro_entries__ JyEMBERIRT ST GG WO R %O R LS 455 . AR — bases T
etype LB, HEARAE _mro_entries_ ¥k, JIEREAS IR bl A0 & e 3R 8] () o 2
W,
3.7 Fr R RE.

0

PEP 560 - X 2 AU H AN Z B f %0 S 1
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8.10.2 FRAERRRFEAH

IEARERCA VF L2 2RI T S PY Python fRRESS TR YA FR . T 22 Mkt o 70 & 5 28 (e AL P R v 1)
SRR AL, fHlfN 1istiterator 255,

R PR LAY F Ui sinstance () B{issubclass () ¥,
QIRAREE S B XKLL A AT An]—Ff 37 B L A4 E AN [F] Python AiUAS 2 [ W] BE H AR 1L .
DA 2B I bR E 24 Bk
types.FunctionType
types.LambdaType
H B E X REA S 1ambda Kb U8 E# R Emg 284 .
gl k—A%F it FE M function._ _new_, KIS code,
WA T H S RO R I H 2 526k 5 | %, AR @ g | & .

types.GeneratorType

generator SEACARXT RO, A e B KB

types.CoroutineType
coroutine WRWIZEAL B async def BELIZ.

3.5 B he.

types.AsyncGeneratorType
asynchronous generator JEACEENT RV, B 7P SR R A0 2 .
3.6 Hi e

class types.CodeType (**kwargs)
AT IZREL, Blilcompile () WREIE.

g k% it & # code._new__ Mt iF & B code, filename, name, argcount,
posonlyargcount, kwonlyargcount,nlocals, stacksize, flags,

TETERE R TR S HOTRE S WA A AU B 2R A 44 PR LB IS . # T FE A S peAUn R 4
M ERESEBILT A, A S IS |

replace (**kwargs)
R PR G — RIS, T 5 A B
3.8 B InE.
types.CellType
T RAYRAL: XA RN Eoh B A2 B 2
3.8 i fiE.
types.MethodType
P A s LB R KR
types.BuiltinFunctionType
types.BuiltinMethodType
V\Jﬁgjiﬁcgﬂﬁnlen () Bisys.exit () VANEZRINERMEREL. (KB “NE” 298 “PACIH
HWE"

types.WrapperDescriptorType

LG Py B RPE SRR R, BIf object.__init_ () B object.__ 1t ().
3.7 R EE.

types.MethodWrapperType

HoLE N BRI 9R 2 OT kB AL. Bildl object () . __str__ FrEAYRAL,
3.7 B fE.
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types.MethodDescriptorType
FLE N EBRR BBt st . join () BIZEAL.

3.7 B fE.

types.ClassMethodDescriptorType
FLBe N BRI e 402 I dict . dict_ [ fromkeys'] By,

3.7 B RE.

class types.ModuleType (name, doc=None)
Hede BRI M AR 2 R QB R 24 B S AT R T e i docstring o

7k fift: MRrRRAHEERESMHME S AESNGE M WM Hinportlib.util.
module_from_spec () )@ —A- g,

__doc

ffﬁi_}%%docstringo BRiAN None,

__loader___

H T imEt i loader . RN None,

TE 3.4 B BRACKH None. Z HIZJEM: vl 2630,
__name__

L) 24 7

__package__
— MY @ package . QRBHN Fem 290 (RIS RARATR 2 R AL o) Wiz @
WA T, BN B RE AR (R B @ — N ZFRA A __name_ ).
ij)\jﬂ None,

TE 3.4 BUE T BRIAH None., 2 BiiZJE M AT,

class types.GenericAlias (f_origin, t_args)
WAz fRAL, il 1ist [int].

t_origin VY4B —EESLRYZ R, Bl list, tuple B dict. t_args W4 R2—NMES
b t_origin Wjtuple (KJERTPAH 1):

>>> from types import GenericAlias

>>> list[int] == GenericAlias(list, (int,))

True

>>> dict[str, int] == GenericAlias(dict, (str, int))
True

3.9 B HE.

class types.TracebackType (tb_next, th_frame, th_lasti, tb_lineno)

LTS RAL, BN sys.exc_info () [2] XL,
R B S S TR B EME el DA S ShAS A 2 M W0 4 i 45 5

types.FrameType
WO GIZEAL, Bl th. tb_frame WIS, H tb g—EIPIXIER.
WER EE S5 TSR 4y .
types.GetSetDescriptorType
fiifl PyGetSetDef FE¥ RAH i IWXT R KA, iUl FrameType.f_locals if array.

array.typecode, BLIRMPPEXNRIFIERIHIAE:; ERHK Sproperty RAMIE, HET]
BEMAEY R E SL2E

types.MemberDescriptorType
{fi[] PyMemberDef ¥EP AR & XIS, Bl datetime.timedelta.days. K
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T Al ) s v e 49 R B30 17 B € B L R 4% B E Y Sproperty KAUMIE, (H%
FIEXEY et b e 2.

CPython implementation detail: 7F Python [ H & s2H v, IWZEBIW] GBS Get SetDescriptorType
SE4 M [ o

class types.MappingProxyType (mapping)
— WU R AR, ERROE TR A H SIS, X R WU R AR O, L 2 Sk
X EEYAR
3.3 B fE.
e 3.9 N BHTA SR PEP 584 FR il p &9 (1) 54T, BEoR BHZIES T 2RSS .
key in proxy
W2R R 2 A APAE R key MR TE] True, HR[E] False.

proxy [key]
R[] 2L DA key SR, QIR T 2B FORTEAESEE key WG| K KeyError,

iter (proxy)

AR [ R 2B B TR AIA GRS . X2 iter (proxy.keys () BYPREET
len (proxy)

AR [ JE R PR TR

copy ()
IR A R B DL

get (key[, default])
WER key AFAET FZ WU R 0] key BYME, 75 MR 0] default. 2R default 45t WIERIA K
None, WAL ART | KK KeyError,

items ()

AR R R, B X A — B .

keys ()
A 1] p T S RS S 2H AU — SR L

values ()
1R[] EH T JE W B ELZH B — AT

reversed (proxy)

AR [ A~ 5 SRR )RR Y B 1) R X
3.9 B HE.

8.10.3 PN T RAFnF L
class types.SimpleNamespace
— A object T3, AT UM a2 S EAEME, PAR— A R reprs

AFRTFobject, XF SimpleNamespace {RA] LAGSIIAIES RS @M o AR —> SimpleNamespace
KGAH ] KBTS EA TR, RS S EE AT E a4 2500,

BEIRAUR BT LA T AU

class SimpleNamespace:
def __init__ (self, /, **kwargs):
self. dict_ .update(kwargs)

def _ repr_ (self):
items = (f"{k}={v " for k, v in self. dict__ .items{())

return " ( )" . format (type (self). name_, ", ".join(items))

def __eqg (self, other):

Q)
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(& b))
if isinstance(self, SimpleNamespace) and isinstance (other, .
—SimpleNamespace) :
return self. dict == other. dict

return NotImplemented

SimpleNamespace A #f | T3 class NS: pass. {H2, XFT 454k ic % 28 B0 W ok
M namedtuple (),

3.3 BRI HE.
e 3.9 BUOHEEL: repr H Y JE MY BRI SO IBA DY (G dict).
types.DynamicClassAttribute (fger=None, fset=None, fdel=None, doc=None)

TFEJE L) _ getattr_ {3 R @ .

R, T SGE I S0 58 i ST A AR AT R SR A . 24 ST R R PR I
1120, ARV R PRI B i 22800 __getatr__ J73%; X2 5] & AttributeError A SE A -

X AVFA LG EREE R Re B, W SCEFER B[R 2 AR (— AT 2 Wenum.

Enum),

3.4 BRI HE.

8.104 hETHHEH

types.coroutine (gen_func)
I BB B AT K generator pREUES 0 Ry iR 0] T A2 28 B VML B coroutine function, T4 B2 B P FE
149K )& T generator iterator, {H.[7] I X 0] 4 M A coroutine Xt 4 Hfawaitable, Nit, B HESLZI
_await__ () F¥k.

U2 gen_func j&— AL AR R AL, ERFRUEHBIE L

R gen_func RN — WA RE, WE SO, WRERE -~ collections.abc.
Generator WSEBI, ZSLHIIGF B WIS awaitable [XHLXT G b T A HAh X 42 AR 9t 5
FER[H

3.5 Hge.

8.11 copy --- ;%X [& (shallow) 0= (deep) EFlIR{E

J5ACRS: Lib/copy.py

Python HHIRETE RIS XI5, T 1E HARFIN G 2 [ 6@ 4652 (bindings) K& . X H Sl F s
AT AR G XA , TP R E A I 2T E A R A T s B, R S A SR G AR AL T
T RZEZ R EE SR (R ETE) .

EEANETEN

Ccopy . copy (x)
AR ] x PR HERJZ S A

copy .deepcopy (x[, memo] )
AR x RS A

exception copy.error

FERPREHURRE SR T K
PJZ I HFIRZ A ) 2 1A) B DA 52 Aok 5 (R 5 AR R A 4R, g SRl e S i) A %

o~ RELHSME DR AR, RiE (FERTREMEREIN) Flaxt g rp 8 20m 718 AL
i
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o =N REEMSMEBE—HNEEGNR, RIFIETHR AR T BRI &) A A
TRBE S il 5 VRl F A AE A R, T2 A AR B AN A X 2 ) A

o BN (EIRERE S X B S5 AR5 RS FEUEIHTE.

s MTHRZEEHSEHIANE, HITaESd 22 M (FINA BRI A 2 [0 3 250 ) .
The deepcopy () function avoids these problems by:

o PRETELHIZ HLI R CE BN RI” B (memo) Pl

o SUVFIPE RS E BRI il A E U il i 4B

GHHURE R, ik, BaBER (stack trace) . &M (stack frame) . SCfF. BT, W BHAKAE
IR AL, B ASUEHR M E i gk (RIZERZE ) “E 7 BRI X Spickle ik
AT R ) Y 2R A ALY

HVEF IR Z AT AR dict . copy () 7k, THIVESZRAHZE ST DA I (B 41 = i D)
FaEm, B, copied_list = original_list[:].

Fn] DA S35 HF 504k (pickling) $/EAH ) A 1 sk 42 I3, 2 T X By ¥k (5 b &
Fpickle i, SLPR L, copy MU FHKIERM copyreg HikHiyt i) pickle PR .

MBS 08 B H ORI DEAESCEL, v RAE G SURRIR ¥ __copy_ () Ml __deepcopy__ ()
VA F0 & DASE BV Z 3 DU, R AR B AFINSE. G & DAL IR 25 DB AE: Bfg
A— NS HB memo FE4t, 1R _ _deepcopy_ () SLHLTHFEME-NHAAMEZEE I, BN Y4
M deepcopy () BREOFPAZAMANERFE—DS%L, MR memo SEHLAE RS — 24K

S
Bithpickle 1R T SZREXTGORSK R AWK REIR 75

=

3

8.12 pprint --- H{IEE{LiHH

JRfCHS:  Lib/pprint.py

pprint BIHPRALT “FEAITH” (L5 Python X5 AE, XM IEAL I 2Un] X R4S O i A
R ZAR AL S5 1 B AR A Python ZERXF R, MIHSEALIL AT RETCIA B . W&k, BT
BTG, PARVFZ HAANGE ] Python “FIHIELA /s I SRR A ] E S EOXAE ISR -

A G ITE ST T RERI G UL T AT R BRI G, FHAETCIAAE SOV S N R A1 DL AR5 H 7
HZAT o UNRARTER B S B IR Y R A e pret tyPrinter X4,

AT R R I T 2 AR SR HE T
TE 3.9 FCEMC: I T XA TEl t ypes . SimpleNamespace WX .
pprint BEHGE LT —:

class pprint.PrettyPrinter (indent=1, width=80, depth=None, stream=None, *, compact=False,
sort_dicts=True)

Witi—ApPrettyPrinter SLHl. WHGEEGHHERZ LD KBETIES . (EH] stream 5T BBt
TR G Y E— VR R SO write () k. WPRARIGEM KRBT, WprettypPrinter
S sys . stdout. FEBIHERIGEHER N indent 1558 5 BRMECN— . HABME T 520k oA
AL, (HATSRESTE S X 7)o WIHT B 2GR depth 4550 AR EHR S5 )2
FHATEGEE, KT EW T —ERPEHN . . .o TEEOATEOLT, MR 2R R %
JEBAT R o A A i 1 98 L W] ] wideh TR 2R BRI BRAOAMECH 80 AN 4F o ISR — NS5 TovkAe
B E B R N Ak Ak, NRHBCENR AT RESEIT . Q2R compact e (BRIA) MUK P41 65— TR
FeAXAL R BARIAT . BER compact Sy EAE, WIHRFTE width W] 240 R D0 R AT REZ Y ST T
AT AR sort_dicts EAE (BUN), FHGPAEKAC AT, 6 WRFHAE AU 2R .

TE 3.4 JREEW: BT compact T2,
YE 3.8 MU 30 T sort_dicts TEZ: .
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>>> import pprint
>>> stuff = ['spam', 'eggs', 'lumberjack', 'knights', 'ni']
>>> stuff.insert (0, stuffl[:])
>>> pp = pprint.PrettyPrinter (indent=4)
>>> pp.pprint (stuff)
[ ['"spam', 'eggs', 'lumberjack', 'knights', 'ni'],
'spam',
'eggs’',
'lumberjack’',
'knights',
'ni']
>>> pp = pprint.PrettyPrinter (width=41, compact=True)
>>> pp.pprint (stuff)
[['"spam', 'eggs', 'lumberjack',
'knights', 'ni'],
'spam', 'eggs', 'lumberjack', 'knights',
'ni']
>>> tup = ('spam', ('eggs', ('lumberjack', ('knights', ('ni', ('dead',
("parrot', ('fresh fruit',))))))))
>>> pp = pprint.PrettyPrinter (depth=6)
>>> pp.pprint (tup)
("spam', ('eggs', ('lumberjack', ('knights', ('ni', ('dead', (...)))))))

pprint BIHGAHL T —SE P R £

pprint .pformat (object, indent=1, width=80, depth=None, *, compact=False, sort_dicts=True)

object I AAL T RAE N F A7 IR B . indent, width, depth, compact 1 sort_dicts F5AE g AL T S 9%
fE ANPrettyPrinter FIE#Y.

TE 3.4 JREEW: BT compact T2 .
YE 3.8 MU 30 T sort_dicts TE 2 .

pprint .pp (object, *args, sort_dicts=False, **kwargs)
FTEN object WAE A IR I I — DA TAF . A0SR sort_dicts IARME (BRIN) , S-SR 5 I 48 A0
PR, BRI . args Il kwargs FAVE A& TE S 9% 45 pprlnt 0.

3.8 B fE

pprint.pprint (object, stream=None, indent=I1, width=80, depth=None, *, compact=False,
sort_dicts=True)

T stream FFTHTEN object EI’JT%T“C%/T FHPE T — N RATRF . W stream Sy None, MR sys.
stdout. XA AR print () MEHER BAMERER DR AERE (f %?TU&){L T H BT A
print = pprint.pprint PAYERFE/EMET () . indent, width, depth, compact F1 sort_dicts ¥
T IES e i Pret tyPrinter M.

TE 3.4 MUCHE M 38T compact 12 .

TE 3.8 JE M ¥ T sort_dicts 1%

>>> import pprint
>>> stuff = ['spam', 'eggs', 'lumberjack', 'knights', 'ni']
>>> stuff.insert (0, stuff)
>>> pprint.pprint (stuff)
[<Recursion on list with id=...>,
'spam',
'eggs’,
'"lumberjack’',
'knights',
'ni']

pprint.isreadable (object)

ﬁﬁﬁi object Iﬁ’ﬂ‘%fﬂﬁ%ﬂ?% Ol BRI kE T eval () EHEXRIE. PLERET
IR % M 2k False,
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>>> pprint.isreadable (stuff)
False

pprint.isrecursive (object)
T object 21577 ZIHIAFIR .

WAMAE LT — A SRR

pprint .saferepr (object)

IR ] object () FAFRFIR, HRIBIHEREAPEBELRI . WIR object MFIRTE AT T —MdIH
H, iZ#EH5]| & #i# /"8 <Recursion on typename with id=number>, ZFERHAMAL

T H e,

>>> pprint.saferepr (stuff)

"[<Recursion on list with id=...>, 'spam', 'eggs', 'lumberjack', 'knights', 'ni
N L} ] n

8.12.1 PrettyPrinter 3§15

PrettyPrinter WSEHIAA I FEk:

PrettyPrinter.pformat (object)
R[] object A AMFEIR . EaFfetiprettyPrinter MIEEATEIMMAFIE.

PrettyPrinter.pprint (object)

TEFTBCE AL EATED object (RSN, FHEIN—HRATHT

AN AL T 5 [ 2 R BT R S . AE S A X S VAR A R L AR TR A
W PrettyPrinter %4,

PrettyPrinter.isreadable (object)
W R R R BT “THE, SRR eval () ARSI, WHERI N T
XTS5 0 False. QMRS T PrettyPrinter [ depth JE S HATZ U H AAVEER, It
FiERRE] False,

PrettyPrinter.isrecursive (object)

TR SR BRI ER .

WA T3, A FREB U R PR X . BINEIE A saferepr () SEBL

INER T =

PrettyPrinter.format (object, context, maxlevels, level)
R ZAME . FRFERIEAN object CASALIRA, FEWIZE S A AT m RS, DASARHLE TRl 3
BWIHWEAR . B NS EREFIRIINNG . B AR ANG 1d () NERTFI, XX 5E YR
IR TR SO (G2 object FORM BRI ) s WARAFEEI DT EAE context HFIR
HXT5, T = ASRIEME N 248 True. Xfformat () JERIEIEE F Y 2455 25 22 1 i £& B ¥ m
b, 55 =ANBE maxlevels 45 T ERIA R E R BRI Q055 SR RS R 0. ik
SR G R IME AL A6 TV o SEPUAZ B level 25 BT 2401290 14535 )78 T ) S 8008 1.
24 /INF 24w E 1
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8.12.2 Rfl

N T iRpprint () BRERHIESHULANE, iEFATA PyPLERBOCTRATH 65 R

>>> import json

>>> import pprint

>>> from urllib.request import urlopen

>>> with urlopen('https://pypi.org/pypi/sampleproject/json') as resp:
project_info = json.load(resp) ['info']

pprint () VNHEAREXE R TS

>>> pprint.pprint (project_info)

{'author': 'The Python Packaging Authority',

'author_email': 'pypa-dev@googlegroups.com',

'bugtrack_url': None,

'classifiers': ['Development Status :: 3 - Alpha',
'Intended Audience :: Developers',
'License :: OSI Approved :: MIT License',
'Programming Language :: Python :: 2',
'Programming Language :: Python :: 2.6',
'Programming Language :: Python :: 2.7',
'Programming Language :: Python :: 3',
'Programming Language :: Python :: 3.2°',
'Programming Language :: Python :: 3.3',
'Programming Language :: Python :: 3.4"',
'Topic :: Software Development :: Build Tools'],

'description': 'A sample Python project\n'
' \nl
l\nl
'This is the description file for the project.\n'
l\nl

'The file should use UTF-8 encoding and be written using '
'ReStructured Text. It\n'
'will be used to generate the project webpage on PyPI, and
'should be written for\n'
'that purpose.\n'
l\nl
'Typical contents for this file would include an overview of
'the project, basic\n'
'usage examples, etc. Generally, including the project '
'changelog in here is not\n'
'a good idea, although a simple "What\'s New" section for the '
'most recent version\n'
'may be appropriate.’,

'description_content_type': None,

'docs_url': None,

v

'download_url': 'UNKNOWN',
'downloads': {'last_day': -1, 'last_month': -1, 'last_week': -1},
'home_page': 'https://github.com/pypa/sampleproject’,
'keywords': 'sample setuptools development',
'license': 'MIT',
'maintainer': None,
'maintainer_email': None,
'name': 'sampleproject',
'package_url': 'https://pypi.org/project/sampleproject/"',
'platform': 'UNKNOWN',
'project_url': 'https://pypi.org/project/sampleproject/"',
'project_urls': {'Download': 'UNKNOWN',

'Homepage': 'https://github.com/pypa/sampleproject'},
'release_url': 'https://pypi.org/project/sampleproject/1.2.0/',

'requires_dist': None,

(T BU4ksD)
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(8L 7))
'requires_python': None,
'summary': 'A sample Python project',
'version': '1.2.0'}
SR AT VAR R W RF E 1Y depth (SR N 28R 6 44 0-5):
>>> pprint.pprint (project_info, depth=1)
{'author': 'The Python Packaging Authority',
'author_email': 'pypa-dev@googlegroups.com',
'bugtrack_url': None,
'classifiers': [...],
'description': 'A sample Python project\n'
] \n Al
1 \1’1 v
'This is the description file for the project.\n'
] \n ]
'The file should use UTF-8 encoding and be written using '
'ReStructured Text. It\n'
'will be used to generate the project webpage on PyPI, and '
'should be written for\n'
'that purpose.\n'
| \n ]
'Typical contents for this file would include an overview of '
'the project, basic\n'
'usage examples, etc. Generally, including the project '
'changelog in here is not\n'
'a good idea, although a simple "What\'s New" section for the '
'most recent version\n'
'may be appropriate.’',
'description_content_type': None,
'docs_url': None,
'download_url': 'UNKNOWN',
'downloads': {...},
'home_page': 'https://github.com/pypa/sampleproject’',
'keywords': 'sample setuptools development',
'license': 'MIT',
'maintainer': None,
'maintainer_email': None,
'name': 'sampleproject',
'package_url': 'https://pypil.org/project/sampleproject/"',
'platform': 'UNKNOWN',
'project_url': 'https://pypi.org/project/sampleproject/"',
'project_urls': {...},
'release_url': 'https://pypi.org/project/sampleproject/1.2.0/',
'requires_dist': None,
'requires_python': None,
'summary': 'A sample Python project',
'version': '1.2.0'}
UEAh, BT DABEE B R AT width, WISR—ANXHRICERARY, TR 35 T
>>> pprint.pprint (project_info, depth=1, width=60)
{'author': 'The Python Packaging Authority',
'author_email': 'pypa-dev@googlegroups.com',
'bugtrack_url': None,
'classifiers': [...],
'description': 'A sample Python project\n'
" \Il v
1 \n ]
'This is the description file for the '
'project.\n'
(Foigksn)
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(£ L£50)

'\1’1'

'The file should use UTF-8 encoding and be '

'written using ReStructured Text. It\n'

'will be used to generate the project '

'webpage on PyPI, and should be written '

'for\n'

'that purpose.\n'

l\nl

'Typical contents for this file would '

'include an overview of the project, '

'basic\n'

'usage examples, etc. Generally, including '

'the project changelog in here is not\n'

'a good idea, although a simple "What\'s '

'New" section for the most recent version\n'

'may be appropriate.’',
'description_content_type': None,

'docs_url': None,

'download_url': 'UNKNOWN',

'downloads': {...},

'home_page': 'https://github.com/pypa/sampleproject’',
'keywords': 'sample setuptools development',

'license': 'MIT',

'maintainer': None,

'maintainer_email': None,

'name': 'sampleproject',

'package_url': 'https://pypi.org/project/sampleproject/"',
'platform': 'UNKNOWN',

'project_url': 'https://pypi.org/project/sampleproject/"',
'project_urls': {...},

'release_url': 'https://pypi.org/project/sampleproject/1.2.0/',

'requires_dist': None,
'requires_python': None,

'summary': 'A sample Python project',
'version': '1.2.0'}

8.13 reprlib --- HF—¥} repr () LI

PR Lib/reprlib.py

reprlib BIHPRAL T —MXRIRIGF AT A, BRI ERTAT R N IEAT IR . %07 XN T
Python i, tHidi Jl T A28 Al 5

BOBEHUR AL T — A28, — AL — kgL

class reprlib.Repr

P TR ARG 1E T SE B S N B repr () MR A T XA RIS B K
JNBRR, DARE SR AR B K R R .
reprlib.aRepr
X /ERepr W—ALG, H TR NETRR repr () BREL. SRR R MR 5 W repr ()
1 Python 3% Fr {58 H i K/ INBR Al
reprlib.repr (obj)
X2 aRepr [Wrepr () Fik. BB E5E 2 P& REI R B FAF BRI FAF R, DONTE T H
T 2 BB RN
FES/NBR T THLASS , BAHGATRAE T — ey, H TR __repr_ () BYEHPE A SO —1
PIAF R .
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@reprlib.recursive_repr (fillvalue="...")
MTH __repr__ () JrEANHE *%%*Ilj‘]jlgl_ﬂﬂﬁﬁﬂﬁgﬁﬁ%ﬁ WERPAT TP, WLk m
fillvalue, TWHHATIERRY __repr__ O M. BI0:

>>> from reprlib import recursive_repr
>>> class MyList (list):
@recursive_repr ()
def _ repr__ (self):
return '<' + '|'.join(map(repr, self)) + '>'

>>> m = MyList ('abc'")
>>> m.append (m)

>>> m.append('x")

>>> print (m)
<'a'l'b'|'c'"|...|'x"'">

3.2 B e

8.13.1 Repr &

Repr SEBIR R AL S — L@ T DA TR A R B A Fm SR AR/ N, 380 35 — 285 3R AT AKS X
R E RN SRR

Repr.maxlevel

OIS AR TR BERR K . BIAN 6.

Repr.maxdict

Repr.maxlist

Repr.maxtuple

Repr.maxset

Repr.maxfrozenset

Repr.maxdeque

Repr.maxarray
fii%/ﬁzﬁ%%iﬁéﬁ A HBCRIR . X T maxdice MERVAMEN 4, XFmaxarray B 5, M HAh
LS

Repr.maxlong
FORBHI R AR . BN RI E T . BOAE 40.

Repr.maxstring
FORTATR R TATROR RS HEE TS M PR “IRE” R IERE PR EA
BSOS, FEAiEFORIS BT RES BN . BOAE 30.

Repr .maxother
SRR T 45 i AERepr X G AT R E IR AL A AT T R 2B B K. B2 A
lmaxstring BN H . BRIMER 20,

Repr . repr (obj)

W repr () EEMTEX, B SO Rk,

Repr.reprl (obj, level)
Btrepr () MAIMIERSEI. BITERE obj W2 RURM & 2 R M8 XA Ik, I A obj 1
level, JAL JGMITIEN M P M reprl () RPATIEIAKKAL, FEBITFIH P level - 14
K level TH{H o

Repr.repr_TYPE (obj, level)
ff—*r%%iE’ﬁ%‘rfmﬁ%“%ﬁ%ﬂjﬂ%ﬂﬁﬁﬁiﬁﬂﬂéﬁﬁ% WYk FETEAFRY, TYPE 2880k
.join (type (obj) .__name__.split ()). XiXLEHIEM IR Hreprl () KA., FE
SO T8 R AR ) 20 2 Ry 7 24 self reprl (subobj, level - 1).
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8.13.2 F33{t Repr %

Wi repr. repri () SIS IRAVFRepr BT IRUSINXIESN N EX QR SR, SO BUE L
R AL XA TR T RIS NS SO R BRI S

import reprlib
import sys

class MyRepr (reprlib.Repr) :

def repr_TextIOWrapper (self, obj, level):
if obj.name in {'<stdin>', '<stdout>', '<stderr>'}:
return obj.name
return repr (obj)

aRepr = MyRepr ()
print (aRepr.repr (sys.stdin)) # prints '<stdin>'

8.14 enum --- W HBZIF

3.4 F e
PACHS:  Lib/enum.py

MR —HFF S AR (BEm) ARG, B %@ ME—r) . RATAER. FEMes, AT A5
PEATHAFILE, I B A B nlas AR .

TR 2R AR NG

PR oA M2 2 B AR B R B ABRAT T BUMOS I R A AR IR S, A SRR 7m i il 1t
ol AUA o

8.14.1 AR

PERE R T AN MRS, BT AT R Ok B LA FRAMEM AN ER £ G Enum, IntEnum, Flag
MIntFlag, BLAMERE LT — Mgt unique () FMl—A4iBZauto,

class enum.Enum
WEK TR E 5. HS W Functional APL /NYT T g5y — A AR i @i v
class enum.IntEnum

UL T8 T 1 nt 1T RIMHEH &

class enum.IntFlag
BEE R T 0V AT ) s T AT A A & R R H Intrlag MG BEAR Y A2
IntFlag AW int TR,

class enum.Flag
PEESE I TN HOE R AT R A2 FAF AT H AT A S BRHF Lag A FAR MO & .
enum.unique ()
It Enum S AES I PR R — DA FREE E BERE — M.

class enum.auto

S SRR A5 — T AE SR Enum B 53 RS 2400 . BRIAIEOLT . WIAGMEM 1 FF4R.
3.6 FiRIEE: Flag, IntFlag, auto
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8.14.2 GIE—* " Enum

MR class IEERBIER), XMHEMNSTES. 7H5—MERBIE I AR #IE W Functional API,
B LM, ATAXT Enum BEATANR 124k

>>> from enum import Enum
>>> class Color (Enum) :
RED = 1
GREEN = 2
BLUE = 3

s Enum (19 A% 51E

AT AAE AL int, str %455, WERAMRREAEL, Rl DA auto SLOI, KRty
A (BRI vt o 5 HAW(E W TG 2/

R Ak
» 2% Color 22—~ # % (HiFK enum)
* J&VE Color.RED, Color.GREEN %452 MM R (BUFR enum p 1) - H A FAEH 5o
o MZERL RV EA % ARFI 14 (Color.RED I FFN RED, Color.BLUE W{H N 3 &84, )

W BARIRATEH class 15741 Enum, {H Enum HAN 23 1Y Python 28, S 24754 2 [ How
are Enums different?.

Mo A BAE A AR R e

>>> print (Color.RED)
Color.RED

o MEANTH repr WEHE(EE:

>>> print (repr (Color.RED))
<Color.RED: 1>

—AHEE R type RS IR HIHCE:

>>> type (Color.RED)

<enum 'Color'>

>>> isinstance (Color.GREEN, Color)
True

>>>

Enum [¥) % A — M8 H 2% H A FRIVEHIE 8 M

>>> print (Color.RED.name)
RED

Moz SR B SO B A TR AR

>>> class Shake (Enum) :
VANILLA = 7
CHOCOLATE = 4
COOKIES = 9
MINT = 3

QS
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>>> for shake in Shake:
print (shake)

Shake.VANILLA
Shake.CHOCOLATE
Shake.COOKIES
Shake .MINT

MO I G P A, PR E T TR M A 4R B vl

>>> apples = {}

apples[Color.RED]
apples[Color.GREEN

>>> -
1
apples {Color.RED:

'red delicious'

>>> = 'granny smith'

'red delicious',

>>> Color.GREEN:

'granny smith'}
True

8.14.3 MR RHRHEMIEF{LU5E

AR R o S A BT R AT R AR R (BITERE L8 SR Color .RED PUNTEAR RIS
HAHIE ZHRE R TIBNE) . Enum AAVRXFERITI:

>>> Color (1)
<Color.RED:
>>> Color (3)
<Color.BLUE:

1>

3>

SRR A B

i name e RIRLAS R G, wIE 2 H U5

>>> Color|
<Color.RED:
>>> Color['

<Color.GREEN:

"RED']

1>

GREEN']

2>

SRR — M T BFFEE R name B value:

>>> member =

Color.RED

>>> member.name
'RED"'

>>> member.value
1

8.14.4 SHIB M ATI{E
AV A48 R I A

>>> class Shape (Enum) :
SQUARE = 2
SQUARE = 3

Traceback (most recent call last):

TypeError:

Attempted to reuse key: 'SQUARE'

15 &, LV ORI . BUEPIA IR A M B AR (H A SE80E L),
MBI o FREA T A A1 B AY(ELRFIR I Ao $ZAFRALHR B thrfaz (o] A

W B e A
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>>> class Shape (Enum) :

SQUARE = 2
DIAMOND = 1
CIRCLE = 3

ALIAS_FOR_SQUARE = 2

>>> Shape.SQUARE
<Shape.SQUARE: 2>

>>> Shape.ALIAS_FOR_SQUARE
<Shape.SQUARE: 2>

>>> Shape (2)
<Shape.SQUARE: 2>

MR WA ERA SEACE X EYE (5 —DIUAEONESE) A IR 4 PRI A5 B 1 A A AR
[ 44 RO R PR B2 A LAY o

8.14.5 WHIRWE—BIMZ{E

BWEIL Y, BZEARTHE Z D AFREREAARMER 314 . WRANEZEXARRAT R, AT DA DA R0
R PR A AR o H Bl

@enum.unique

LHTH2ER class Hifigi. ERRRE MR __nembers_ FUYCERPTREIREM514; HEHREF
RS 5] K ValueEr ror FHEATA KA1 {5 B

>>> from enum import Enum, unique
>>> Q@Qunique
. class Mistake (Enum) :

ONE = 1
TWO = 2
THREE = 3
FOUR = 3

Traceback (most recent call last):

ValueError: duplicate values found in <enum 'Mistake'>: FOUR -> THREE

8.14.6 {EHBzNZENE
WERF I EAEEE, AR AR auto:

>>> from enum import Enum, auto
>>> class Color (Enum) :

RED = auto()

BLUE = auto()

GREEN = auto ()

>>> list (Color)
[<Color.RED: 1>, <Color.BLUE: 2>, <Color.GREEN: 3>]

fERFH _generate_next_value_ () RiEHE, ZRH] AR E

>>> class AutoName (Enum) :
def _generate_next_value_ (name, start, count, last_values):
return name

QS
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>>> class Ordinal (AutoName) :
NORTH = auto ()
SOUTH = auto ()
EAST = auto ()
WEST = auto()

>>> list (Ordinal)
[<Ordinal .NORTH: 'NORTH'>, <Ordinal.SOUTH: 'SOUTH'>, <Ordinal.EAST: 'EAST'>,
—<0rdinal .WEST: 'WEST'>]

M BN _generate_next_value_ () HARHRERME G B RGE— 1 int BIETFHIE T —
A int, AHXFFT R U8 T SEB4E 7 ol RE R A 02 .

{Eff: _generate_next_value_ () F¥EE B EATA AR 512 Hi

8.14.7 &R
XA AR N 2 45 44

>>> 1list (Shape)
[<Shape.SQUARE: 2>, <Shape.DIAMOND: 1>, <Shape.CIRCLE: 3>]

E%E‘% __members__ @ PMAFREN AR HEAT P . Easies e UPra A58, a sl

>>> for name, member in Shape._ _members__.items () :
name, member

("SQUARE', <Shape.SQUARE: 2>)
("DIAMOND', <Shape.DIAMOND: 1>)
("CIRCLE', <Shape.CIRCLE: 3>)
("ALTIAS_FOR_SQUARE', <Shape.SQUARE: 2>)

__members__ BRI YN T XS RABAT AR FFALTTI . Bl $m A B4

>>> [name for name, member in Shape.__members__ .items () if member.name != name]
['"ALIAS_FOR_SQUARE']

8.14.8 tbE

M2 i R HEAR RS A T HUAR

>>> Color.RED is Color.RED

True

>>> Color.RED is Color.BLUE
False

>>> Color.RED is not Color.BLUE
True

MAEZ (B A HER HUE R AR Enum BN R TR GRS 1A T SCHY IntEnum):

>>> Color.RED < Color.BLUE
Traceback (most recent call last):

(T UgkEE)
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(22 B30
File "<stdin>", line 1, in <module>
TypeError: '<' not supported between instances of 'Color' and 'Color'
FHAE LB E SCANR:
>>> Color.BLUE == Color.RED
False
>>> Color.BLUE != Color.RED
True
>>> Color.BLUE == Color.BLUE
True

FAEMEHEAY U SR AMEE (AR, IntEnum YR AXBOTHRRIMTT N, Z2ITX) -

>>> Color.BLUE ==
False

8.14.9 RIFHIMEER TR

DAL R B8 BB R BT BB 24 (g3 5 (8 (FF il Funcrional API BROASRBE) | (HFFASE ] B
SR AR B, TFREH ORI L PRER AT Ao (HARIE 20 5 B2, WIS ] AR SIE
p=yibfIcR

2@ T Python B2, Il HA @ I R FIRFIATT IR AARFAN A XM

>>> class Mood (Enum) :
FUNKY = 1
HAPPY = 3

def describe (self):
# self is the member here
return self.name, self.value

def _ str_ (self):
return 'my custom str! '.format (self.value)

@classmethod

def favorite_mood(cls):
# cls here is the enumeration
return cls.HAPPY

A4

>>> Mood.favorite_mood ()
<Mood.HAPPY: 3>

>>> Mood.HAPPY.describe ()
('"HAPPY', 3)

>>> str (Mood.FUNKY)

'my custom str! 1°'

XFT FVF N AR AR+ DABRTR R 4RI SKAN 45 2 1) 44 B A2 DR B TR WA 5 ZERCE o LR Bir
A AR VERF MO EACEI R, BN ELIERFIRTT IR0 (__str__ (), __add__ () %), fliikff
O AR THHATT) ALAE _ignore_ SIHIHAS RS, .

W WESRRIBESEN T _new_ () FI/Bk __init_ () IPALLTHEE R B AT MIEE S 95 AX
k. 152 B Planet
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8.14.10 ZFRAY Enum F 34t

— DFEnum LR T —A> Enum 28, 2L — AR BHR R B Sl TR R FEME RS A
Tobject ] mixin 2. XLEELRHI T Hy:

class EnumName ([mix—-in, ...,] [data-type,] base—enum):
pass

FOh, A MR E SATAT RGN A SV T IA MO . DR A T e 9k

>>> class MoreColor (Color) :
PINK = 17

Traceback (most recent call last):

TypeError: Cannot extend enumerations

HE VX EA:

>>> class Foo (Enum) :
def some_behavior (self) :
pass

>>> class Bar (Foo):
HAPPY = 1
SAD = 2

ST IRALE SCT BRI MO 2 T 08 OB S B e B B AN AR RN o A5 — T, AU A
—BEE 2 ARl AT R A R . (SRR Bl OrderedEnum )

8.14.11 %
2T DA 7 A

>>> from test.test_enum import Fruit

>>> from pickle import dumps, loads

>>> Fruit.TOMATO is loads (dumps (Fruit.TOMATO))
True

BIF LRI FIAEE ] - TP A ER R Y iR 2 b e S, RO R B ZORE A TR A
BT A

TEfF: G pickle PRURAS 4 W] PATT (MBI T B H BRI A2

WSAEM AR E X reduce_ex_ () WPAXE Enum B BHE/ ST S T B2

8.14.12 ThEEM API

Enum K@ TS, ERAT U6 APL

>>> Animal = Enum('Animal', 'ANT BEE CAT DOG'")
>>> Animal

<enum 'Animal'>

>>> Animal.ANT

<Animal .ANT: 1>

>>> Animal.ANT.value

Q)
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1
>>> list (Animal)
[<Animal .ANT: 1>, <Animal.BEE: 2>, <Animal.CAT: 3>, <Animal.DOG: 4>]

% APLI 3 SR Fnamedtuple, M Enum U — N SHRFZEN LK.

BABRORHE AP AR A DR R AT . SRR SEAEXT 2 oA
WS, BE A PREIERIWGT (PIANT) o SRS PRI G A5 AT DA MO AT B HLAha i 2 F 3 DA
MU IT UGS B BORME (B start JTES WS A RMERIGE) o R IHEE—MIRAE B Enum B,
B YE, PAEXT Animal BYMRIERLSF M T

>>> class Animal (Enum) :

ANT = 1
BEE = 2
CAT = 3
DOG = 4

BRIARA 1 IMTPA O MM A EE A IR INAE T 0 MIT/R(EN False, HETAMESRAENYCRIEN True.
Xt S REYE APT QA M2 AT B 0] RES ARG, DR B ) Wt i) SE BRAR A A 2 14k i A2
SEAERE A rp QA (ARG T 75— BB i T H B B FTREZR I, 7 TronPython B Jython
EWRTRETCR) o IR B HAR E AR, AR R

>>> Animal = Enum('Animal', 'ANT BEE CAT DOG', module=__ name_ )
e WURARARME module, H Enum JoyERfE @WB B, B Enum SOV ERE A TR
R EREITESS, ﬁﬁhﬁ*“)ﬂ

R pickle VMSRAS 4 FERLLOIE ST RIFEKH T qualname B bR E N B AR pickle REGSFEEIAH
M2, Bilan, FEEAAAET & R1ER ST SomeData 28 H:

>>> Animal = Enum('Animal', 'ANT BEE CAT DOG', gqualname='SomeData.Animal')
LRI AR
Enum (value='NewEnumName', names=<...>, *, module='...', qualname='...', type=

—<mixed-in class>, start=1)

fi FFBOHT Enum JERF05 0 HA FRIGEEE .
#F% Enum 00T XA PAR— AR EGE S0 I TR GRIGIECR N 1, BRIESRATIRE)

'RED GREEN BLUE' | 'RED,GREEN,BLUE' | 'RED, GREEN, BLUE' ‘

s AR R

’['RED', '"GREEN', 'BLUE'] ‘

s A~ (HR, (5D Rk

’[('CYAN', 4), ('MAGENTA', 5), ('YELLOW', 6)] ‘

S —

’{'CHARTREUSE': 7, '"SEA_GREEN': 11, 'ROSEMARY': 42} ‘

By B Enum SEPTAEBEHG 24 FK -
qualname i Enum JEAERLE A R R 1
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RM FNAGH Enum ZER2E1
start 24 H & A\ 44 BRI B0 A IR 4 (e
£ 3.5 JOERL: 30T start 2

8.14.13 RAERIHHE

IntEnum

B i o — AR Enum R 1 ne B—AST2K. IntEnum BN AT 5 8L THE @ity e,

AN [ 2B B2 AR PT AR LA T HL R

>>> from enum import IntEnum
>>> class Shape (IntEnum) :
CIRCLE = 1
SQUARE = 2

>>> class Request (IntEnum) :
POST = 1
GET = 2

>>> Shape == 1

False

>>> Shape.CIRCLE ==

True

>>> Shape.CIRCLE == Request.POST
True

Rk, BRI SR Enum BT HR:

>>> class Shape (IntEnum) :
CIRCLE = 1
SQUARE = 2

>>> class Color (Enum) :
RED = 1
GREEN = 2

>>> Shape.CIRCLE == Color.RED
False

Tnt Enum {EAEHATT T 4T AR AR U I — RSB 5

>>> int (Shape.CIRCLE)

1

>>> ['a', 'b', 'c'][Shape.CIRCLE]
lbl

>>> [1 for i in range (Shape.SQUARE) ]
[0, 1]
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IntFlag

IR R — AN Enum AR P TncFlag R T ine 1, REZAAET IntFlag GO A0S
AT (& LA ~) BEATALE HERIA N IntFlag MG QR TEWAARFTRINY, Intrlag MG [F
Bint WK, HEEtE M@ ine WS . Tncrlag BTG HE B AN HAthZ B 05
SEUREIntFlag MR R .

3.6 N EE.

Nl IntFlag 2%:

>>> from enum import IntFlag
>>> class Perm(IntFlag):

R =4
W = 2
X =1

>>> Perm.R | Perm.W
<Perm.R|W: 6>

>>> Perm.R + Perm.W

6

>>> RW = Perm.R | Perm.W
>>> Perm.R in RW

True

Xt AL IRE ] PAUEA T i 44

>>> class Perm(IntFlag):

R =14
W =2
X =1
RWX = 7

>>> Perm.RWX

<Perm.RWX: 7>
>>> ~Perm.RWX
<Perm.-8: —-8>

IntFlag flEnum )5 — P EEXGITET WA RCEEMER (24 0), WHEAM/RE N False:

>>> Perm.R & Perm.X
<Perm.0: 0>

>>> bool (Perm.R & Perm.X)
False

MYt Intrlag BRFKRHERE int 72, FILeiln AHEAA:

>>> Perm.X | 8
<Perm.8|X: 9>

Flag

WE— MR Flag. SIntFlag (0, Flag WA R AR ALEEAT (&, LA, ~) T4 6, SIntFlag
ANE NI SEMHE rlag M2 ine SHTA A SR . BT DAE IS B, (BHEFEMIHauto
VERE AL F 1 ag VeI 24 11H .

3.6 FNEE.
Hintrlag 24, R Flag R MEMAG SEQEA R ETMIERR, WHAg/REFalse:

>>> from enum import Flag, auto
>>> class Color (Flag):

Q)
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RED = auto()
BLUE = auto()
GREEN = auto ()

>>> Color.RED & Color.GREEN
<Color.0: 0>

>>> bool (Color.RED & Color.GREEN)
False

FRANTEARA(ELR, 245 —9RTT (1,2, 4,8, ...), ARG 2L A5 ) T e R -

>>> class Color (Flag):
RED = auto ()
BLUE = auto()

GREEN = auto ()

WHITE = RED | BLUE | GREEN

>>> Color.WHITE

<Color.WHITE: 7>

X7no flags set” 254148 & — A2 FRIF AN o8 HA R

>>> class Color (Flag):
BLACK = 0
RED = auto ()
BLUE = auto ()
GREEN = auto ()

>>> Color.BLACK
<Color.BLACK: 0>

>>> bool (Color.BLACK)
False

A X TREEHARD, P Enun fiFlag, WA TntEnum Ml Tnt Flag $THE T ACAE R HE 461
S5 (B0 ar DA RIS T HO R, o RIS BOHAT I (% b 25 HAIC XM ). TntEnum Ml IntFlag
R B 24 AR T Enum flFlag TRYEM M G B0, A6 B0 R, 802 5 HA RS
BT B AR

HApZE1m

B Int Enum Zenum BERAY—7y, (HEMSL KBB4 7 5

class IntEnum(int, Enum) :
pass

RXHLHR 7] SRR IRAAZE ;. BIIn—MEA T str AR int B StrEnum,
JLZEA :
L 2 7RfbEnum i, TERRFIHBIR G RBMA LT Enum A5 2 H), WPAETntEnum KIBIT
7R o
2. BREnum W DMIAE R, Aid— BARES THIINSEAL, WA sl S AU A 2 A Y
{E, e BRI pE ine . BEBRBIANTE T OO0 R TR 18 E 75— Bi R IR A 2K
3. %Eé?%*ﬁ?ﬁ%iﬂﬂﬂ‘, value @IES FR FHEEMG AL, HEMDESESG LRSI E
.
4. %-style formatting: %s 1 %or 273 B Enum 2RI __str__ () M _repr_ () ; HAWFCH (BI40
/1 IntEnum 1) %i 57 %oh) 23R8 0GR R X YRR A 28 28
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5. MK FAF R FEIEAE, str. format () %ﬂformat () ¥EHRALMY __format__ () BIEET
*#E%ﬁ? str__ () B{ __format__ foﬂPf*ﬁTﬁﬁH%l%ﬁﬁﬁmﬁ&dzEnum H ¥
T s A e A% AR SR ik ] FH Enum %E’J str__ () fl _repr__ () Jik.

8.14.14 {UBH{EH _new__ () 5 _init__ ()

MARAE L E ] Enum B SEBRERT A _ new_ () o AR HAME AT PAH __new__ () HATPAMH
_dinit_ (), WAL __init_ ().

BBIARYE, WRARE S EAZ R, ERA R — MR (E:

>>> class Coordinate (bytes, Enum) :
mirrmn

Coordinate with binary codes that can be indexed by the int code.

def _ new__ (cls, value, label, unit):
obj = bytes.__new__ (cls, [valuel])
obj._value_ = value
obj.label = label
obj.unit = unit

return obj

PX = (0, '"P.X', "km'")
PY = (1, 'P.Y', 'km'")
VX = (2, 'V.X', 'km/s")
VY = (3, 'V.Y', 'km/s'")

>>> print (Coordinate['PY'])
Coordinate.PY

>>> print (Coordinate(3))
Coordinate.VY

8.14.15 HiBHYRHI

HIREnum, IntEnum, IntFlag fFlag BB KW M st, (HEMCRERET. IEA—
BORFIRBMER T 58, ENTT AR E RN, S04 BT QI S5m0

HiR{E

TEVFZ W 5 A NI SO DA I SE PR LR AT 240 A T LA T 2URT RARE SCIE RIS ] B A 25 -
s ffiflauto MSEEIENE
* flifopject MBI NE
o AR PR R AN (E
© [ERTCAHVENEI A& X __new__ () PA—ANint fEREAIZITTA

(0 PA_EATArT—Fp 05 3R Al i) P A (A AN 2, F LA RERS TN . AB IR A Bl B i A e
Hoor AR -

TERARVERATF T ik, ARHRR A fe fi— A repr () I HERHERE (AER) (A

>>> class NoValue (Enum) :
def _ _repr__ (self):
return '< . >'" % (self. class_ . name_ , self.name)
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{FH auto

i auto BT

>>> class Color (NoValue) :
RED = auto ()
BLUE = auto ()
GREEN = auto ()

>>> Color.GREEN
<Color.GREEN>

{#H object

fifffobject MIEAANT:

>>> class Color (NoValue) :
RED = object ()
GREEN = object ()
BLUE = object ()

>>> Color.GREEN
<Color.GREEN>

fiE Rk 14 = FF R

M PR ER IR

>>> class Color (NoValue) :

RED = 'stop'
GREEN = 'go'
BLUE = 'too fast!'

>>> Color.GREEN
<Color.GREEN>
>>> Color.GREEN.value

lgov

ERBENE __new__()

R HZhS __new__ () RO

>>> class AutoNumber (NoValue) :

def _ new_ (cls):
value = len(cls._ members_ )
obj = object.__new__ (cls)
obj._value_ = value

return obj

>>> class Color (AutoNumber) :
RED = ()
GREEN = ()
BLUE = ()

>>> Color.GREEN
<Color.GREEN>

+

1

(F IR
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>>> Color.GREEN.value
2

FSCHH B AutoNumber, IR *args %4 -

>>> class AutoNumber (NoValue) :

def _ new__(cls, *args): # this is the only change from above
value = len(cls._ members_ ) + 1
obj = object.__new__ (cls)
obj._value_ = value

return obj

RFESIRA Aut oNumber PRIFRIF AT AGE IR EH OHY __init_ SRACPMEMTE IS AL

>>> class Swatch (AutoNumber) :

def _ _init_ (self, pantone='unknown'):
self.pantone = pantone
AUBURN = '3497"'
SEA_GREEN = '1246"
BLEACHED_CORAL = () # New color, no Pantone code yet!

>>> Swatch.SEA_GREEN
<Swatch.SEA_GREEN: 2>

>>> Swatch.SEA_GREEN.pantone
'124¢6"

>>> Swatch.BLEACHED_CORAL.pantone
'unknown'

T ARE LT __new__ () WELTERIE Enum s GUIRIBLEIN; BEEERF6 Enum i) __new__ ()
g, GO SAER B WO R AR A I

OrderedEnum

*j\ﬁf?ﬁ(i, EARET IntEnum, HMAREE TIEFE W Enum ANERE (FIANAS ] 5 A A2 T L
B

>>> class OrderedEnum (Enum) :
def _ _ge_ (self, other):
if self. class_ is other. class
return self.value >= other.value
return NotImplemented
def _ gt_ (self, other):
if self. class__ is other._ class_
return self.value > other.value
return NotImplemented
def _ le_ (self, other):
if self. class__ is other._ class_
return self.value <= other.value
return NotImplemented
def _ 1t_ (self, other):
if self. class_ is other. class
return self.value < other.value
return NotImplemented

>>> class Grade (OrderedEnum) :
A =5

(T oUgkEE)
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o Qw
Il
=N W o

>>> Grade.C < Grade.A

True

DuplicateFreeEnum

AR e B E O 4 R A PR U 5 | e AN 2 144 -

>>> class DuplicateFreeEnum (Enum) :

def _ init_ (self, *args):
cls = self._class_
if any(self.value == e.value for e in cls):
a = self.name
e = cls(self.value) .name

raise ValueError (
"aliases not allowed in DuplicateFreeEnum: $%r —--> 3r"
5 (a, e))

>>> class Color (DuplicateFreeEnum) :

RED = 1

GREEN = 2
BLUE = 3
GRENE = 2

Traceback (most recent call last):

ValueError: aliases not allowed in DuplicateFreeEnum: 'GRENE' --> 'GREEN'

Hefi: X8 T 72840 Enum SR AR 245 FH 51044 DA LA TR o a0 SR B i HR 25 )
%, WA PAEEA F unique () HMidg.

Planet

WERENT _new () B __init () WK G MR 0L 4h ik 2807 vk

>>> class Planet (Enum) :

MERCURY = (3.303e+23, 2.4397e6)

VENUS = (4.869%9e+24, 6.0518e06)

EARTH = (5.976e+24, 6.37814e6)

MARS = (6.421e+23, 3.3972e6)

JUPITER = (1.9e+27, 7.1492e7)

SATURN = (5.688e+26, 6.0268e7)

URANUS = (8.686e+25, 2.5559e7)

NEPTUNE = (1.024e+26, 2.4746e7)

def _ init_ (self, mass, radius):
self.mass = mass # in kilograms
self.radius = radius # in meters

@property

def surface_gravity(self):
# universal gravitational constant
G = 6.67300E-11
return G * self.mass /

(m3 kg-1 s-2)

(self.radius * self.radius)

Q9]
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>>> Planet.EARTH.value
(5.976e+24, 6378140.0)

>>> Planet.EARTH.surface_gravity
9.802652743337129

TimePeriod

—NEUR ] _ignore_ JEIERIBI T

>>> from datetime import timedelta
>>> class Period(timedelta, Enum) :
"different lengths of time"
_ignore_ = 'Period i'
Period = vars()
for i in range(367):
Period['day_2d"' % i] = i

>>> list (Period) [:2]

[<Period.day_0: datetime.timedelta (0)>, <Period.day_1: datetime.timedelta (days=1)>]
>>> list (Period) [-2:]

[<Period.day_365: datetime.timedelta (days=365)>, <Period.day_366: datetime.
—timedelta (days=366)>]

8.14.16 EMMHRTRH ?
M2 BAT 98 LRI, BB RPTIRAEMZEER LB (R R) A4 J5TE .

g

EnumMeta JCHEMFTHRML _ contains_ (), _dir_ (), _iter () MHAWFYERAAY A P E
W Enum 253 58 N — BB FH1E, HIan list(Color) By, some_enum_var in Color, EnumMeta £ 113
Wt A Enum JEHP AR HAL 7 2 IEHA) (B __new_ (), __getnewargs_ (), _str__() fl
_repr__()).

B i (Enscfi)
B FAHE R A R R B AT A . EnumMeta S YEAIE Enum JEAR B IEREE AT A 8

SERL, ARIGHERAF— N HE XY __new__ (), dlad Fa [m] BUAT A4 B 51 SE00 R A PR AN 2 T8 B4 B A X
%o

AHER
X589 _dunder__ B

_ _members__ &—> member_namemember 5 H I HiEEFWS ., B HELERTTH.

WARAEE T __new__ (), ‘EAHEIEFFRBIMEI R MNHIBE AR _value 2 —MREFHE
Ko — BT MRS E SE BB A S PR
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F M) _sunder_ R

* _name_ - B ZAFR

* _value_ -- JNGAMMHE: ATRATE __new__ Wit / B

* _missing_ - 2REIIAE P AR LG TR

s _ignore_ - —HFRINE, AIPANList Bstr, EASPREA AR, HEMBEI PR G
* _order_ -- fii7T Python 2/3 fORG AR LRI BT — 80 (RIEME, 1E2BIEm i)

e _generate_next_value_ -- i Functional APl it aut o M2 R IRBGE 4 W{E; wlgiE
#

3.6 FiHNEE: _missing_, order_, generate_next_value_
3.7 Frhi e _ignore_

JHORHEH) Python 2/ Python 3 RESRFF A HLNE _order JPE. &R RSB INUE B AT AT IR 67
U R U2 2 G

>>> class Color (Enum) :
_order_ = 'RED GREEN BLUE'
RED = 1
BLUE = 3
GREEN = 2

Traceback (most recent call last):

TypeError: member order does not match _order_

1Efi#: AE Python 2 UG _order_ JEMRZ WA, E XFFAEBGL R Z e £k .

Enum R R EE

Enum B2 HEnum BR9561, —Blid EnumClass . member WLV . TEAFER 00N EMM]
) EnumClass.member.member B RKTH], HARGEXT AN XA, FhERATRERIG, skE®
FEAREHIAR [P UR FIF A 4% 10 Enum B R PAAMOAT G (X2 58 5N i 2 KB AR 7 — N Ei e ) -

>>> class FieldTypes (Enum) :

name = 0
value = 1
size = 2

>>> FieldTypes.value.size
<FieldTypes.size: 2>

>>> FieldTypes.size.value
2

1E 3.5 BCE .
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Enum FFRL GBI HIRE

RA THEEnum 8 (BllNine, str %) BEnum BASHEINRARERMHNORM; FHAEL T, B
I BCERAE N True. BAAERP) H & L Enum B0 /RIEHGRT A PE, EHERZEPRRMAT A
g

def _ bool__ (self):
return bool (self.value)

Enum REZXPERIEN True,

HH A 7AH Enum 3¢

WERARAAREY Enum T-IEG5N T BN I, QA LB Planer 5—F, XEEIERHER AT i ()
R R, EXEHATI A 2 B

>>> dir (Planet)

["EARTH', 'JUPITER', 'MARS', 'MERCURY', 'NEPTUNE', 'SATURN', 'URANUS', 'VENUS', '__
—class__ ', '__doc__', '__members_ ', '_ _module_ ']

>>> dir (Planet.EARTH)

['"__class__ ', '__doc__', '__module__', 'name', 'surface_gravity', 'value']

A& Flag BIRR

W2 Flag AR AR, Wrepr () KRS T a4 BBRRRIME A B fird iR A

>>> class Color (Flag):
RED = auto ()
GREEN = auto ()
BLUE = auto ()
MAGENTA = RED | BLUE
YELLOW = RED | GREEN
CYAN = GREEN | BLUE

>>> Color (3) # named combination

<Color.YELLOW: 3>
>>> Color (7) # not named combination

<Color.CYAN|MAGENTA|BLUE | YELLOW|GREEN|RED: 7>

8.15 graphlib --- Functionality to operate with graph-like struc-
tures

Source code: Lib/graphlib.py

class graphlib.TopologicalSorter (graph=None)
Provides functionality to topologically sort a graph of hashable nodes.

A topological order is a linear ordering of the vertices in a graph such that for every directed edge u -> v from
vertex u to vertex v, vertex u comes before vertex v in the ordering. For instance, the vertices of the graph
may represent tasks to be performed, and the edges may represent constraints that one task must be performed
before another; in this example, a topological ordering is just a valid sequence for the tasks. A complete
topological ordering is possible if and only if the graph has no directed cycles, that is, if it is a directed acyclic
graph.
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If the optional graph argument is provided it must be a dictionary representing a directed acyclic graph where
the keys are nodes and the values are iterables of all predecessors of that node in the graph (the nodes that have
edges that point to the value in the key). Additional nodes can be added to the graph using the add () method.

In the general case, the steps required to perform the sorting of a given graph are as follows:

* Create an instance of the TopologicalSorter with an optional initial graph.

Add additional nodes to the graph.
e Call prepare () on the graph.

e While is_active () is True, iterate over the nodes returned by get_ready () and process them.
Call done () on each node as it finishes processing.

In case just an immediate sorting of the nodes in the graph is required and no parallelism is involved, the
convenience method TopologicalSorter.static_order () can be used directly:

>>> graph = {"D": {"B", "C"}, "C": {"A"}, "B": {"A"}}
>>> ts = TopologicalSorter (graph)

>>> tuple (ts.static_order())

('A" 'C" 'B" VD')

The class is designed to easily support parallel processing of the nodes as they become ready. For instance:

topological_sorter = TopologicalSorter ()
# Add nodes to 'topological_sorter'...

topological_sorter.prepare ()
while topological_sorter.is_active():
for node in topological_sorter.get_ready () :
# Worker threads or processes take nodes to work on off the
# 'task_queue' queue.
task_queue.put (node)

When the work for a node is done, workers put the node in
'finalized_tasks_queue' so we can get more nodes to work on.

The definition of 'is_active()' guarantees that, at this point, at
least one node has been placed on 'task_queue' that hasn't yet

been passed to 'done()', so this blocking 'get ()' must (eventually)
succeed. After calling 'done()', we loop back to call 'get_ready()'
again, so put newly freed nodes on 'task_queue' as soon as

HH FH W W R R W W

logically possible.
node = finalized_tasks_qgueue.get ()
topological_sorter.done (node)

add (node, *predecessors)
Add a new node and its predecessors to the graph. Both the node and all elements in predecessors must
be hashable.

If called multiple times with the same node argument, the set of dependencies will be the union of all
dependencies passed in.

It is possible to add a node with no dependencies (predecessors is not provided) or to provide a dependency
twice. If a node that has not been provided before is included among predecessors it will be automatically
added to the graph with no predecessors of its own.

Raises ValueError if called after prepare ().

prepare ()
Mark the graph as finished and check for cycles in the graph. If any cycle is detected, CycleError will
be raised, but get__ready () can still be used to obtain as many nodes as possible until cycles block
more progress. After a call to this function, the graph cannot be modified, and therefore no more nodes
can be added using add ().
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is_active ()

Returns True if more progress can be made and False otherwise. Progress can be made if cy-
cles do not block the resolution and either there are still nodes ready that haven’t yet been returned by
TopologicalSorter.get_ready () orthe number of nodes marked TopologicalSorter.
done () isless than the number that have been returned by TopologicalSorter.get_ready ().

The _ _bool__ () method of this class defers to this function, so instead of:

if ts.is_active():

it is possible to simply do:

if ts:

Raises ValueError if called without calling prepare () previously.

done (*nodes)

Marks a set of nodes returned by TopologicalSorter.get_ready () as processed, un-
blocking any successor of each node in nodes for being returned in the future by a call to
TopologicalSorter.get_ready().

Raises ValueError if any node in nodes has already been marked as processed by a previous call to
this method or if a node was not added to the graph by using TopologicalSorter.add (), if called
without calling prepare () or if node has not yet been returned by get_ready ().

get_ready ()

Returns a tuple with all the nodes that are ready. Initially it returns all nodes with no predecessors,
and once those are marked as processed by calling TopologicalSorter.done (), further calls will
return all new nodes that have all their predecessors already processed. Once no more progress can be
made, empty tuples are returned.

Raises ValueFError if called without calling prepare () previously.

static_order ()

Returns an iterable of nodes in a topological order. Using this method does not require to call
TopologicalSorter.prepare () or TopologicalSorter.done (). This method is
equivalent to:

def static_order (self):
self.prepare ()
while self.is_active () :
node_group = self.get_ready ()
yield from node_group
self.done (*node_group)

The particular order that is returned may depend on the specific order in which the items were inserted
in the graph. For example:

>>> ts = TopologicalSorter()
>>> ts.add(3, 2, 1)

>>> ts.add (1, 0)

>>> print ([*ts.static_order()])
(2, 0, 1, 3]

>>> ts2 = TopologicalSorter ()
>>> ts2.add (1, 0)

>>> ts2.add (3, 2, 1)

>>> print ([*ts2.static_order()])
[0, 2, 1, 3]

This is due to the fact that ”0” and ”2” are in the same level in the graph (they would have been returned
in the same call to get_ ready () ) and the order between them is determined by the order of insertion.
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If any cycle is detected, CycleError will be raised.

3.9 B RE.

8.15.1 Exceptions

The graphlib module defines the following exception classes:

exception graphlib.CycleError
Subclass of ValueError raised by TopologicalSorter.prepare () if cycles exist in the working
graph. If multiple cycles exist, only one undefined choice among them will be reported and included in the
exception.

The detected cycle can be accessed via the second element in the args attribute of the exception instance and
consists in a list of nodes, such that each node is, in the graph, an immediate predecessor of the next node in
the list. In the reported list, the first and the last node will be the same, to make it clear that it is cyclic.
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P EFARIR

ARFEN IR 5 B RFECEA A 0 B BRI B 2R 8 . numbe rs B g SCTHF RIS )Z IR
g5k . math flemat h BEHAELE 7 S BRI BN S FPEE iR Bl . decimal FHSERE LR A AL
AR T RR .

ATELRI T

9.1 numbers --- S B3

PRACHS . Lib/numbers.py

numbers Bt (PEP 3141) i 3L TH040 200 % WOIRRESH, JEAnESE LT H S 80E. JBR i
S BIERAS AT A o
class numbers.Number

PR 3AE . AnRAR HABHIASE x AR ECE A X0, WA “isinstance(x,

Number)“,

9.1.1 HFWEKX

class numbers.Complex
WETERB complex B FHHA T EEM W HHRME . XEEES: bR complex flbool,
real, imag. +. —. *, /. abs (). conjugate (). ==#l !=. FrAWRY, - M =, #LH
EJIIN
real
EiiE S C e P2 ERIUER | §
imag
e EER 2 E Rl 2 G I

abstractmethod conjugate ()
. R E. Bl (1+33) .conjugate () == (1-33).
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class numbers.Real
XS T Complex, Real AT HASEA REHATHIERAE
TR, B1E: #ikZE float, math. trunc (). round (). math.floor (), math.ceil (),
divmod (). //+ %. <. <=, >, fl>=,
SERRIRE BN K complex (). real. imag fllconjugate ().

class numbers.Rational

FHBReal M Anumerator flldenominator WiFpJEME, XA EMENZE T HARAIS .
NG, XERIN R float ().

numerator

iz

denominator

Tz

class numbers.Integral
FHARRational I LR int, BRIATHirfloat (). numerator fldenominator, FE ** H
IMAHIZE I EM AR PR IRAE: <<o >>0 &0~ 1L~

9.1.2 #XREOAR

SEPLE T B R A S B E A A RIFER(E . 24X PN R R 8 R e, X H P25 5
R . BN, flfractions.Fraction S¥hash () WIF:

def _ hash_ (self):

if self.denominator == 1:
# Get integers right.
return hash (self.numerator)

# Expensive check, but definitely correct.

if self == float (self):
return hash (float (self))

else:
# Use tuple's hash to avoid a high collision rate on
# simple fractions.
return hash ((self.numerator, self.denominator))

MAES#¥6) ABC

MK, XA Z SR ABC, WA AGXSE g sh A 200 AR AT AR AN R AYATE Complex
FlReal A “MyFoo*:

class MyFoo (Complex) :
MyFoo.register (Real)

SREHEHE

TR RIS, FUL, R BEEEE 2T — MEE AN S B II, 5 AW LT
I B R ITHAE . 3T T Tntegral, WA _add__ O Al __radd__ () 44U
T X

class MyIntegral (Integral) :

def _ add__ (self, other):
if isinstance (other, MyIntegral):
return do_my_adding_stuff (self, other)
elif isinstance (other, OtherTypeIKnowAbout) :

QS
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return do_my_other_adding_stuff (self, other)
else:
return NotImplemented

def _ radd__ (self, other):
if isinstance (other, MyIntegral):
return do_my_adding_stuff (other, self)
elif isinstance (other, OtherTypeIKnowAbout) :
return do_my_other_adding_stuff (other, self)
elif isinstance (other, Integral):
return int (other) + int (self)
elif isinstance (other, Real):
return float (other) + float (self)
elif isinstance (other, Complex):
return complex (other) + complex(self)
else:
return NotImplemented

There are 5 different cases for a mixed-type operation on subclasses of Complex. I'll refer to all of the above code
that doesn’t refer to MyIntegral and OtherTypeIKnowAbout as "boilerplate”. a will be an instance of A,
which is a subtype of Complex(a : A <: Complex),andb : B <: Complex. I'll considera + b:

LR A B SO— A “D* ) __add__ (), —YI#ARBEA ),

2W%A%@ﬁ“ﬁﬁ”%ﬂ ERRE—ANET __add__ () BMEH, FOIFEER B E LT —NE
MAGER __radd__ (), HHEREZRRE—NET _add_ ) BNot Implemented . (B{# A

T%%é%im__ _ﬁo)
3. ERBN __radd__ () o WRERINa, —UIHEREA M.
4@%&@&%@ﬁﬁﬁﬁ,ﬁ&ﬁE§%ﬁ%ﬂuf i, PRI LR BRI SE 3
5.4 B <: A, PythonfEA.__add__ ZHi%%I& B.__radd__ . X@Af7HY, X a iiliH

SEIRHY .Jﬂi —IU\TQCQ/\ComplexLEjﬁZﬁML}Esukb?uﬂ

WME A <: Complex I B <: Real {Qﬁ EARAT TR, B0 Y i 3 AR RN B K complex |
HH M __radd__ (O, B atb == b+a.

TR — B 2R B TR o A R o AR, W DAE SC— DB ek, R — A 180 2 BURH B 52
Bl AR es . BN, i fractions.Fraction U :

def _operator_fallbacks (monomorphic_operator, fallback_operator):
def forward(a, b):

if isinstance (b, (int, Fraction)):
return monomorphic_operator(a, b)

elif isinstance (b, float):
return fallback_operator (float(a), b)

elif isinstance (b, complex):
return fallback_operator (complex(a), b)

else:
return NotImplemented
forward._ name_ = '__ ' + fallback_operator._ name_ _ + '__'
forward. doc_ = = monomorphic_operator. doc

def reverse (b, a):
if isinstance(a, Rational):
# Includes ints.
return monomorphic_operator (a, b)
elif isinstance(a, numbers.Real):
return fallback_operator (float (a), float (b))
elif isinstance(a, numbers.Complex) :
return fallback_operator (complex(a), complex (b))
else:

Q)
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(& b))
return NotImplemented
reverse. name_ = '__r' + fallback_operator. name  + ' '
reverse. doc_ = monomorphic_operator. doc

return forward, reverse

def _add(a, b):
mnmng 4+ prrne
return Fraction (a.numerator * b.denominator +
b.numerator * a.denominator,
a.denominator * b.denominator)
add__, __radd__ = _operator_fallbacks(_add, operator.add)

#o...

9.2 math - ¥ FEE

BRI X C ARt SO R B I

LR AOAE T ERG WRARFEEOT SRR, W6 cmach B (4 [F] 2 s 8 5 SCRFT A 2001 bR
BRI EE, kB TREBOT RZEH A ERBEA R FEFR R RS . 58— s
s — MRS R TT 437 REAS B 1 M 0 ) A 1 205 o 2 R RO S P e S S, I A L A A i
5

RGP T AT BB BRAES A IR, 5 WA IR (RS A

9.21 His5RTHL

math.ceil (x)
W x iy BRR, BPRTECE ST x R/ NEE. WER x RS, WRFE x.__ceil (),
REl—A~Integral Z5ME.

math.comb (n, k)
R NS HL Iy A n 3 e P & 30 7 =R

Yk <= nBHEYEHN n! / (k! * (n - k) )5 Yk > nBEENE.

W IR R, BV ESMTERER (1 + x) ** n WETERBIF A k 50 250
WA —SHA EE &5 K TypeError. MIAUE—SH N HEN L5 K valueError,
3.8 Bl k.

math.copysign (x, y)
SRR x 4 ER y TR TR AR 1 S BT A L, copysign (1.0,
-0.0) a&H] -1.0.

math. fabs (x)
R[] x 2 S

math.factorial (x)
PA—AEEHGR A x AR T . A5 x AN 2B B RS | & valueError,
3.9 UG C kR Hes R BEBUE R 7 SR (BN 5. 0) AT R E T .
math.floor (x)

IR x ) NG, ANTECEE T x SRR, AR x AN RIFE R, MIRFE x.__floor_ () , B
Nik[E Integral {H.
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math. fmod (x, y)
iR [H fmod (x, EEEFACE:F/TEX THYER, Python Fikx x & v ATREA LR FIAH A ZE A . C

FRERT H 2 fmod (%, & (B ks @J%FE*%EE) FT x - nxy MTHEANEH R, ﬁ@réﬁ
%ﬂﬁ%ﬁﬁﬁﬂ@f@%%ﬂd\? abs (v) @A, Python 1) x & v R y 5 4R, H H AT qE
Aese &1 EVR S S5, BN, fmod(-1e-100, 1e100) & -1e-100 , {H Python [fj ~1e~100

% 1e100 4552 1100-1e-100 , BEARRTEEFTR NIESEL, #Hﬂlﬁﬁ/\)\rﬁ'ﬁéﬁ 1e100.
T XA, R rmod () AR PR SERHE R 2 E1E, 1 Python ) x &y TR R A 21
pu

math. frexp (x)
IR ] x 1) R EA S EAE AT ¢ (m e)e mag—MERE, e L, Elf@dx == m * 2%%e,
Wk x 2, WERE (0.0, , BGREI 0.5 <= abs(m) < 1., XHATPAWBIETR “H8”
TR R RN

math . £sum (iterable)

AR LR P A B A (R T R B 2 A v TR A 2 T R SR E 4 2

>>> sum([.1, .1, .1, .1, .1, .1, .1, .1, .1, .11)
0.9999999999999999

>>> fsum([(.1, .1, .1, .1, .1, .1, .1, .1, .1, .11)
1.0

ZAIERHERME LT TEEE-754 SR PRAEA & AR AL I . 7ERESEE Windows A
H, JRZE C RN R RS, I BA M P RES M P RAINGS , SECETERAA R K .

B X — e R ¥, 20 ASPN cookbook recipes for accurate floating point summation,

math. gcd (*integers)
IR SE PRSI BN R 2950 WRA — A SRERE , WAR FELHE 2 e v R B i A 2400
RIEEEL. WERFrASHCNZE, MWERIEEH 0. T?ﬁ’%&kﬁlﬂﬁ gcd () &[] 0.

3.5 %ﬁHﬁIjJ He
TE 3.9 BOEE: 3 TAME B E R S8 S . Z RIS SR A 248

math.isclose (a, b, *, rel_tol=1e-09, abs_tol=0.0)

2 a f b W R R [B] True, HNR M False,
FRHE 25 5 O 266 % FRH G 25 25060 8 W ML A 2 33 )

rel_tol M2 2E——C /& a fl b Z [B) LI ER2EME, MIXTT a 8 b RERAXHE. Bilhn, ik
B SNIRZE, H%iH rel_tol=0.05. BRIAKZEN 1e-09, HLRPIAMELERL 9 (T2 5+
A . rel_tol KT,

abs_tol Jefg/ R I X T BHY LLEARG .« abs_tol WM E /DR,

WA A, 452 abs (a-b) <= max(rel_tol * max(abs(a), abs (b)),
abs_tol) .

IEEE 754 $#5k{H NaN , inf fll —inf FHARYE IEEE ARMIALFE . HAAKSE, NaN AgHA T H
fliff, fU4F NaN . inf fil -inf HGEANEELACT.

3.5 i hEE
S0
PEP 485 — T Il r {RUAH 45 1) R 4L

math.isfinite (x)

SR x WA R TET5 R tAE NaN, UGR[E] True , HR[E False o (FER 0.0 AN AARK.)
3.2 B fE

math.isinf (x)

W x ZIES M ICITHR, WERM] True , HRE] False .

math.isnan (x)
W x & NaN (RE2H0F), WERE] True , HNRE False o
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math.isqrt (n)

R 8] R R n BRI AR . XX n B SERRE AR ) R B, B A Y TS o < n YRR
BHa,

ST R R UG, AT DASE S U A O n < & B NER a |, SUESRIEBLRLE n 1 SEERFr
i B . TR, XAAMla = 1 + isart(n - 1) HKifH.

3.8 BRI HE.

math.lcm (*integers)

AR 2 E W RS B o DA WERITE 2B AEE, WLR BMEREHE TA SR B 1
INERE ARSI N, WLRENEN 0. ANFZE Lem () &M 1.

3.9 BRI HE.

math.ldexp (x, i)

Rl x * (2%x1) , XIEAR FREE Ffrexp () B EREL

math.modf (x)

AR ] x /N EGR 7 . I EERERIT A x AT L I g

math.nextafter (x, y)

R x Ty BRI A AR .
R x AT y AR y.
ENHE
* math.nextafter (x, math.inf) B mE I #ETIETLT .
* math.nextafter (x, -math.inf) WG R: #EmF RIS
(x, 0.0) BT,
(

math.copysign (math.inf, x)) #@ATERRTI.

* math.nextafter (x

4
* math.nextafter (x,
JiESmath. ulp ().

3.9 B .

X

math.perm (n, k=None)

RIEIREE HAMUTFHIM n 5 rbage ik iy =gk

Wk <= nWEYE R ! / (n - k) !5 ¥k > nBEYERE.

WA k AKFgE5h None, W k BRAAE R n I HeRECKE ] n !,
WMEAE—BHAR W BHON ST K TypeError, MMRE—SF N HENET| K ValueError,
3.8 HRIEE.

math .prod (iterable, *, start=1)

VIR AR iterable TR T LRI BRI BRI start (HR 1.
LA G A, IR EIEIA . SRR B B A, SR AR A,
3.8 RN EE.

math.remainder (x, y)

1R[] IEEE 754 XUAgH) x AT y g, T AR x MARES y, XEER x - nry, Hin
R x /v WK ERZOE A R x / v BT A TSR a], Wi * even®
BEAT n. £4ir = remainder (x, y) HILEHEWE abs(r) <= 0.5 * abs(y) »
R 0BG IEEE 754 4% 5J¢ remainder (x, math.inf) X} FALM AR x &2 x , 1M
remainder (x, 0) fll remainder (math.inf, x) 5|k ValueError ifi T {E{i4E NaN [
x o WARBBEEHEMEERNE, WZEHEA S x HRENAS .

FEM ] IEEE 754 — k7 i & b, IWEERES R A T ASE R TR AT A/ AR,

3.7 B RE.
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math.trunc (x)
R Real {H x B Integral (GEABEEE). TILL x.__trunc_ ().
math.ulp (x)
R[] R x B S5/ INVA R R 1 :
o 2R x /& NaN CEFey), ERIE x.
o S x oL, WERME] ulp (-x) .
o WM x HIEH, NERME X,
o MR x ST, MR E] B AL AY W] FROR BN EE R O T B AL e /N E R R sys .

float_info.min),

gi x SRR ERIEIF 80, R ] x A F AR R LR, /N T x B8R — AR A
x — ulp(x).

o AEHARFI T (2 —MARIEED, W x AR ARA SRR, (AT x S —4
FRECH = + ulp(x).

ULP H[I”Unit in the Last Place” [ 455 .
HiESfmath. nextafter () flsys.float_info.epsilon,
3.9 i Hhe

Eafrexp() Mimodf () HAS5EMN C ZMRBORE R HAR RIS EATR A BASEIE R [ —
FHE, MA@ i HIES REIEATEE AR EIZ80 (Python HA XA 4T ) .

XtFceil (), floor () Mmods () RN, WHHRE FIA B KAF SEEEREIHTEEL. Python 1% S HGHE
WAL 53 SR (576 Cdouble 28UAH[R] ), FEXMIFH T, (EMIF M x5 abs (x) >= 2*%*52
NIRRT ZINEU

9.2.2 FERBSHERL

math.exp (x)
R e Yk x B, Hidte=2.718281... 2 HANEEE. Xi@HE L math.e ** x 8 pow (math.e,
x) HR5.

math.expml (x)
WM e () x YORE, B L. XM e 2 BRI BN RS X/ NERE Y, exp(x) - 1 HIEIATT fE
23 significant loss of precision; expml () PREGFEMAL T — Wﬂtéﬁiﬁ%ﬁﬁéﬁﬁ*%ﬁ&:

>>> from math import exp, expml

>>> exp(le-5) - 1 # gives result accurate to 11 places
1.0000050000069649e-05
>>> expml (1le—5) # result accurate to full precision

1.0000050000166668e—-05

3.2 B e

math.log (x[, base] )

SEH—AS5, &I x BN R e ).
ERPIAZSE, IRIBIAER base B x , 1150 log (x) /log (base) .

math.loglp (x)
B[] 1+x (base e) [ H ARXEL. DAXT T 0 x K00 7 i R85 3

math. logZ( X)
R[] x DA 2 SRR E . XIEE L Log (%, 2) HHE.

3.3 i hE
S
int.bit_length () REIF/R _IHEFBEIFHMVE, NMIFEFSHESE.
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math.loglO (x)
A& 18] x IS 10 BXTE. X log (x, 10) HUEHT.

math.pow (x, y)
PRI x By KR FRRNE U AT BERETG CO9 ARERI B SRF . R332, pow (1.0, x) Hl pow (x,
0.0) BZRM 1.0, BRI x 28 NaN. WIR = fil y EREAMRM, = B2HE, v NEBEIF4
pow (x, y) AREXH, HHF| kXVvalueError.,

HWEW »* mBELFARRE, math. pow () FFHSEEA R rloac KB, (] ** siNE M pow () B
BORAT RS T ) RO

math.sqrt (x)

R[] x FREI AR

9.23 =ZAEH

math.acos (x)

AR 5] PAFIRE DA BRASE ) x B SR ZAE . S5 RFEHITE 0 B pi Z JH].

math.asin (x)

3R ] PABIREE A BRI x B ROESZ . G5RVERIAE —pi/2 B pi/2 Z[H].

math.atan (x)
3R ] PASIREE A BV x B ROEYNME . G52R8 HIFE —pi/2 B pi/2 Z[H).

math.atan2 (y, x)
PASREE M BRIl atan (y / x) o Z50@E —pi Ml pi Z A MEEEIS (x, v) WPHE R
ZAESIE X #SIE . atan2 () BSEBNEA NS SEG2 TN, Fenl AT E MR IE
Wa% R, 4N, atan (1) flatan2 (1, 1) #ldpi/4, {Hatan2 (-1, -1) && -3*pi/4.,

math.cos (x)

AR 0] x HREE R AR -

math.dist (p, q)
R p 5 q WS Z RO LEAEE, L ANRERFS] (S ER5) MG . WA s
HAMIE 4R .

REAL T

sgrt (sum((px — gx) ** 2.0 for px, gx in zip(p, 9)))

3.8 i fE.

math .hypot (*coordinates)
IR LRASTEEL, sgrt (sum(x**2 for x in coordinates)). XZME N RFREE S
F 1) B R
MF— AT (x, ), BERTREA TR E X sart (xx + yry) HH— M=
Y0k 5728
e 3.8 R AN T n HERIR S Z BT IAR SR e

math.sin (x)

AR 0] x HREE R IEFZ A -

math.tan (x)

R 5] x SREE R IEYE.
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9.2.4 FFE#%ih

math.degrees (x)
REAIIE x SRR FER o
math.radians (x)

FFFE x IEERAR U

9.2.5 FHHELY
L R AL AL £ T A R = A R KA TR

math.acosh (x)

AR ] x {1 SR AR AR

math.asinh (x)

A1 x Y BRI TE 5 AH

math.atanh (x)

AR ] x {4 SOBUH IE DI .

math.cosh (x)

R[] x FRLHE 42 %0

math.sinh (x)

AR 1] x B R IE SR .

math.tanh (x)
R[] x R TEIE .

9.2.6 ¥5FkEFEE

math.erf (x)
iR 1] x 41 error function ,

ert () WETHTIHREEGOT K%L, W0 ZPWRE S 10

def phi (x):
"Cumulative distribution function for the standard normal distribution'
return (1.0 + erf(x / sqrt(2.0))) / 2.0

3.2 Bl HiE.

math.erfec (x)

AR ] x AR EAMRZE SRR, FAME KA E SO 1.0 - erf(x) . EMT x BURME, MHAEZE

— A RECARAIEAR
3.2 B

math.gamma (x)

R[] x AR L pE AT .
3.2 FRge.

math.lgamma (x)

3% 8] Gamma FEECEE x 488 B SR ¥TEL
3.2 FriR e
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9.2.7

math.pi

B w=3.141592..., KEHE| AT RS

math.e

B e = 2.718281 ..., FEHAEI ] RS B

math.tau
Bt w8 v =6.283185..., AEHAEI ] AR . Tau @& —DEEHEE, ST 27, EMEKSEEZT.
W2 KT Tau 115 B 0] 2% Vi Hart (00030 Pi is (still) Wrong. FZPiff 2 BIIRFKPIAHL Tau [ !

3.6 B

math.inf

FRIETLH K. (WFHRIE5FK, #H —math.inf ) M24F float ("inf") M.

3.5 Bl Tge.
math.nan

TFe AT (NaN) {H. #2%4F float ('nan') AYfH .

3.5 FriTige.
CPython implementation detail: math i B0 5 H L8 & C B0 PRk B0 ) AU Be 2% . FRIRTS 0
T HIAT A AE TS 240G LT A C99 ARMERY ISR Fo M AR SE BRG] K valueError T JCRCEEAE, W
sqgrt (-1.0) 3% 1log (0.0) (HH C99 P F Uk IERREE S 88 =), MoverflowError
T g R (Fln, exp(1000.0) ). BRIE—AHEZ N ASEUE NaN, TS 2 M _EAB AT R 5
iR [A] NaN; fEXFREIR, KEFRECRHRE—4 NaN, (H02 (FRUGENG C99 FH4: F) X A~Hi A —ik
BHh, Bl pow (float ("nan'), 0.0) B hypot (float ('nan'), float ('inf')) .
TR, Python A2 i s NaN HEER NaN X FF K, H H B NaN (47 MR IR . AW TR
R NaN fi R EHER A
S U

cmath B X AR 2 s 0T = BURUAS o

9.3 cmath --- XFEHIEF T

XA T e R TR e R . B BB S RO R 3 R . XA 2
b — A __complex__ () B __float__ () Jy¥AM Python XH42, X287y k4 Bl FRFxF 42
BN RN ), X iR B TS AR

MR TERAXNTAFSTWREIPRARRESCRFG L, W MCCRIL R SCRIZR Y 7 R e Lk
1 TR AR KOS R LB — RS — . EA IR RS B-F-6 F, BRI LT 3.

9.3.1 EREFRFIMBLIRRIFE IR

] 45 A AR B & F AR AARLE R Python A z . iXSE & HURT B %3 z. real Al EF z. imag,
e ih v

z == z.real + z.imag*1lj

AAFRGL T 7 — B FTR Tk TER AR, — AR E 2 SR r FIARGLA phi R E L. Bt r 2
Mz BIABAR I R BEES A SLA phi 2 DASIEE S BAALAY , JEIRFERAY, ANIE XA 3R R 2 iR BL
]I A JEE

I TR BRSO T R A A ARAR S AR AR AR AT LA
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cmath.phase (x)
B x AR (WFRR x 19 A2 IR EH—NPE 3L, phase (x) M2 T math.atan2 (x.imag,
x.real) . GERAT [-7, 2] Z [0, PABGXAERER) o LYWL T 5588 b, M B iEst, 38
HFSEBMERGE L (XU RZEATINE N RS ), XEWRESERNFFSE x. inag FAF-S5HIF
RIff x . imag F{EAE O:

>>> phase (complex(-1.0, 0.0))
3.141592653589793
>>> phase (complex (-1.0, -0.0))
-3.141592653589793

ii‘;:?@;/ﬁ~4‘§§&xﬂ%ﬁ§& (4a%H{E) PTRAELT B R Eabs () 8. B BRI cmat h BB 15X
NMERAE

cmath.polar (x)
TEM AL AR H AR ] x )R8 0. &l — 5% (r, phi), r g x BUBEL, phi 2 x BOFIQ .
polar (x) #24T (abs(x), phase(x)).

cmath.rect (r, phi)
B FRARKRI r A1 phi R[S E x. FH24T r * (math.cos (phi) + math.sin(phi)*17).

9.3.2 FEB SR

cmath.exp (x)
BRI e ) x KT5 s e a2 F AR R IR AL
cmath.log (x[, base] )
IR IZE T base 1Y x FUXT AL, WRBA 45 7E base, 1R[] x B HIRXEL. M O F| -0 FRAE— 45 SCHIZ,
WAk Figss.
cmath.loglO (x)
R EEECH 10 1) x x4 ERA S Tog () MR SCHIZ.

cmath.sqgrt (x)

R x R R ERA S Log () MIFRSCHIZ.

9.3.3 =RAEREHK

cmath.acos (x)
RIE x R ARG . XA SCHIL : — U S 1 A P E] oo, M RIRIESIE . J54h—
FUTE T -1 [ AR -0, M _ERIIESEAEA

cmath.asin (x)
R x R IEZ . E5acos () GRS EIZ .

cmath.atan (x)
R x RIEY]. ERAWRCHIL: —RUTERMM 17 HE] oo, mARELEM. J—5200
FHREHI —15 SEMPF] —cof | [ ZEFRFLEAES

cmath.cos (x)

R[] x B4R %

cmath.sin (x)

IR 1A] x [ IERZ

cmath.tan (x)

IR [H x fIEY].
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9.3.4 I HhER Y

cmath.acosh (x)

AR 0] x O AR 5% o A — A SCRINTE S 1 5] -co [ ZZREM, A EJrRFEEREMH

cmath.asinh (x)
R[] x RO RS . BRI HIZ: —RUTERM 13 ARSI E] o, Jj—5K2
BN =15 [ ZCREERAE A F] —oo7

cmath.atanh (x)

R[] x B RORHIEY) . EAPASCRIL: — RN E LM L RS o, W RHIRFEEEE . 4%

FENTE SEHA —1 FEREF] —oo, M _ETHIRFELIE

cmath.cosh (x)

R[] x R HE Ay (.

cmath.sinh (x)

AR x XU IE5ZAE

cmath.tanh (x)
R[] x R TE I

9.3.5 HHFH

cmath.isfinite (x)
WA x WSS A BRI, TR True, R[] False.
3.2 FriR e

cmath.isinf (x)

U2 x B SERRECE HE RS2 JCTT R, R True, HIR[E False.

cmath.isnan (x)
AR x SRR 2 NaN, R[] True , HIIRMH] False.

cmath.isclose (a, b, *, rel_tol=1e-09, abs_tol=0.0)

A1 a b {EICE G NER ] True, HIRE False,
RIS 52 B LR AR RS 25 2200 52 P IR S OA R 2 AT Y o

rel_tol EMIXI 25 2E——C & a fl b Z B LB RZME, MIXTT a 8 b WOBRERANHE. Biltn, ik
B SNMAZE, %S rel_tol=0.05. BRIAAZN 1e-09, HHLRIAMETER L 9 {7 T3

WAHE] . rel_tol KT,
abs_tol Jgf/ NS R E— XTI ZER LR A . abs_tol R/ HEE,

ﬁﬂ%ﬁ%ﬁ%i%gﬁ%ﬁiéE, éﬁ;ﬁ%@%%l abs (a-b) <= max(rel_tol * max(abs(a), abs (b)),

abs_tol) .

IEEE 754 F§5R{E NaN , inf FI*-inf FpAidls IEEE SLNIALPE, ELASKRYL, NaN APEA N

flfE, 3% NaN . inf fl -inf RPN KEEAC.
3.5 B Hine.

S UL:

PEP 485 —— T M3 {RUFH 45 17 bR £
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9.3.6 E#

cmath.pi

Bredin , ER— AT
cmath.e

Berwtie , ER—MNFSEL

cmath.tau

BerHloe, PR
3.6 B fE.

cmath.inf

FAEIETRIF K. 24T float ("inf'),
3.6 Fi e

cmath.infj

HATHAIE TS5 TR R E . 24T complex (0.0, float ('inf')).,
3.6 Fi e,

cmath.nan
F “AERF” (NaN) fH. #24T float ('nan').

3.6 BRI HE.

cmath.nanj
HAFSFRF NaN P& . 24T complex (0.0, float('nan')).

3.6 B fE.

YRR, R S mat h R R EEREARRL, (HASE A $0A ISR D PR 2 PR A 28
PO HORNES R, SERRARNETEN R4 ENTE math. sqrt (-1) 51kF4, AR N—
AN FIEERE, Piemath & LWREURA SRl —ANE R, RAEBEE AR A8 (FEXFh
LT, ZEBEER Y ) .

KT LEILERE: BNRIES EREUCEESMZ. BIRF 2 Z 2R ERHE . RETR
B ARG, S TSCEIL RS . WESJLEIE X TEARE) (NREAR) 1)
PRPAFF K o X T Al E A T 50E B RSB S EILH R E R, — RS EWT:

S

Kahan, W: Branch cuts for complex elementary functions; or, Much ado about nothing’s sign bit. In Iserles, A., and
Powell, M. (eds.), The state of the art in numerical analysis. Clarendon Press (1987) pp165--211.

9.4 decimal - +#HIERFFRIER

JR%:  Lib/decimal.py

decimal FHCRHRE EHH & AR 3§77 s BRI Ry, Hrloat R BIMHEL, BEEAUTFILA
R
e Decimal “RF—MFAEAL, TR, I R EA & E B SR E L
RS NATHE AR > BB AR R Y B . i B - E AR .
* Decimal )RR @ 5E &I B Z R, 1.1 Rl 2. 2 SRR ECEAE Bl S A RS i 2=
TR A PR ATE 1.1 + 2.2 W3R S RIS R R 3.3000000000000003,
o FEMMEIELE BB . FETHERE S ER, 0.1 + 0.1 + 0.1 - 0.3MWRTETE. FE_HHIF

SR, 4558 5.5511151231257827e-017 o HARBEIATE, (HESEE T W50 HZ MR
¥, I H2ZERRES B, Wb, EEA RS A B ST P, decimal 29 ik .
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o bR S A RIS, L 1.30 + 1.20 (USEHRE 2.50 . R RMEAE RGN,
DR MR ER 1R BN <Rk “H: LRI BOERECP I Ir A B . B, 1.3
* 124 1 56 M 1.30 * 1.20 £5HE 1.5600,

« STET R HERTEAON, 1R PR SEOREE (SR 28 i), WTDASASE Y
TR —FEC

>>> from decimal import *

>>> getcontext () .prec = 6

>>> Decimal (1) / Decimal (7)

Decimal ('0.142857")

>>> getcontext () .prec = 28

>>> Decimal (1) / Decimal (7)

Decimal ('0.1428571428571428571428571429")

o BRI R AR RARE O R A AR SC IR . BOR N ELPE R R A TF I B —/ NI
(EA-HERIBEH AT T AMER T TG00 o TEFTEMS, FEFF S ASE & ARG S A0 BE. Xt
0 A (8 S5 SRR L AT AT AR B 8 A A 3 il A RS A AR AR 0

o PHERIBIRETE SR CToln I, KR ARIESE T BERISAR (R E SEAR) FE AR REAR
— i A R
BB A=A L bR, BAR BT SCES .
THERBCE AT RN . AT, REECF MR O TR R, R A 2 R
%o TS AIEEIRE, BIM Infinity , ~Infinity , M NaN. &RHELX S -0 F1+0 .

BHAR LN CRIGERE. & AN, FRECRH . 578 8 1E 55 5 00 45 & DA M 2 15 5 2 15 g
Sy B A BE S SR R B, 4 A BE T A $EROUND._CEILING . ROUND_DOWN . ROUND_FLOOR .
ROUND_HALF_DOWN, ROUND_HALF_EVEN . ROUND_HALF_UP . ROUND_UP PAK ROUND_05UP.

TR e RS R I I e SR . R R TR R, Fo T RES AN, BUNEE., Bk
MRS, TR {ES5E . Clamped . InvalidOperation, DivisionByZero, Inexact
. Rounded . Subnormal ., Overflow ., Underflow PAMFloatOperation

MTHMET, BA—MrEM—DEI RS g . BEESR, HpEREN 1, R, WEREEBHE
WRBCEN L, WG RS . ARERRERY, NI PR 2 e T A s B AT

S W
o IBM A48 ]+ 3EHI AR BTE, The General Decimal Arithmetic Specification.

9.4.1 BREANIIHIE

/NI R R AR, i getcontext () R MFIETIC, HAELER R, & ABE
A B BB (L

>>> from decimal import *

>>> getcontext ()

Context (prec=28, rounding=ROUND_HALF_EVEN, Emin=-999999, Emax=999999,
capitals=1, clamp=0, flags=[], traps=[Overflow, DivisionByZero,
InvalidOperation])

>>> getcontext () .prec = 7 # Set a new precision

FIAMERE. e . P B on A s - S BRSO R I A TR B Rl A M RS
B, T UEHIRCARREIRE, B0 Nan AR ARG, IERYRITA Infinity, FI-0

>>> getcontext () .prec = 28
>>> Decimal (10)

Decimal ('10")

>>> Decimal ('3.14")
Decimal ('3.14")

(Fgkzh)

284 Chapter 9. S iEk



http://speleotrove.com/decimal/decarith.html

The Python Library Reference, k% 3.9.1rc1

(£ L£50)

>>> Decimal (3.14)

Decimal ('3.140000000000000124344978758017532527446746826171875")
>>> Decimal ((0, (3, 1, 4), -2))

Decimal ('3.14")

>>> Decimal (str (2.0 ** 0.5))

Decimal ('1.4142135623730951")

>>> Decimal (2) ** Decimal('0.5")

Decimal ('1.414213562373095048801688724")
>>> Decimal ('NaN'")

Decimal ('NaN')

>>> Decimal ('-Infinity")

Decimal ('-Infinity")

R Floatoperation {5 S Wi, M R AL I/ INECRITE OB RONR G 8y R &5 | K 5 i

>>> ¢ = getcontext ()

>>> c.traps[FloatOperation] = True
>>> Decimal (3.14)

Traceback (most recent call last):

File "<stdin>", line 1, in <module>
decimal.FloatOperation: [<class 'decimal.FloatOperation'>]
>>> Decimal ('3.5") < 3.7
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
decimal.FloatOperation: [<class 'decimal.FloatOperation'>]
>>> Decimal ('3.5") == 3.5
True

3.3 Bk HhfE
i Decimal f) B2 i AR OZERE o 17 SORS RERI 8 AR S S8 ) A A D

>>> getcontext () .prec = 6

>>> Decimal ('3.0")

Decimal ('3.0")

>>> Decimal ('3.1415926535")

Decimal ('3.1415926535")

>>> Decimal ('3.1415926535") + Decimal ('2.7182818285")
Decimal ('5.85987")

>>> getcontext () .rounding = ROUND_UP

>>> Decimal ('3.1415926535") + Decimal ('2.7182818285")
Decimal ('5.85988")

WA T C AR N ERER®, WA i — A+ BRI 5] & Thvalidoperation

>>> Decimal ("1e9999999999999999999")
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
decimal.InvalidOperation: [<class 'decimal.InvalidOperation'>]

1E 3.3 i k.
/IS Python Y HARF MR IS KA/ NG T 2B 5 R AT AR A

>>> data = list (map(Decimal, '1.34 1.87 3.45 2.35 1.00 0.03 9.25".split()))
>>> max (data)

Decimal ('9.25")

>>> min (data)

Decimal ('0.03")

>>> sorted (data)

[Decimal ('0.03'), Decimal('1.00'), Decimal('1.34")

, Decimal ('1.87"),
Decimal ('2.35'"), Decimal('3.45'), Decimal('9.25")]

QS
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>>> sum(data)
Decimal ('19.29")

>>> a,b,c = datal[:3]
>>> str(a)

'1.34"

>>> float (a)

1.34

>>> round(a, 1)
Decimal ('1.3")
>>> int (a)

1

>>> a * 5
Decimal ('6.70")
>>> a * Db
Decimal ('2.5058")
>>> c % a
Decimal ('0.77")

Decimal 1, 7] DA — 265527 pR 45 :

>>> getcontext () .prec = 28

>>> Decimal (2) .sqgrt ()

Decimal ('1.414213562373095048801688724")
>>> Decimal (1) .exp ()

Decimal ('2.718281828459045235360287471")
>>> Decimal ("10") .1n ()

Decimal ('2.302585092994045684017991455")
>>> Decimal ('10") .1ogl0 ()

Decimal ('1")

quantize () FERHECT S ACHEEFEE. MO ERT T REEEF o A B @ W 07 B 58 by R R R A
F:

>>> Decimal ('7.325") .quantize (Decimal('.01"), rounding=ROUND_DOWN)
Decimal ('7.32")

>>> Decimal ('7.325") .quantize (Decimal('1."), rounding=ROUND_UP)
Decimal ('8")

WER, getcontext () BRELYT M HI_E R SO A R E . X P57 ¥R 2 K 22 B0 R 7 1 75

XFF W g TAE, f# ] Context() #4) 1 pR ARG 4 LN SCol BB RA M. B & MG 3h, 6l
Hsetcontext () HEL.

RIEVRUE, decimal BHBRAET NI IFRUE T X BasicContext fllExtendedContext » Hi#E
XA, B2 B e A

>>> myothercontext = Context (prec=60, rounding=ROUND_HALF_DOWN)

>>> setcontext (myothercontext)

>>> Decimal (1) / Decimal (7)

Decimal ('0.142857142857142857142857142857142857142857142857142857142857")

>>> ExtendedContext

Context (prec=9, rounding=ROUND_HALF_EVEN, Emin=-999999, Emax=999999,
capitals=1, clamp=0, flags=[], traps=I[])

>>> setcontext (ExtendedContext)

>>> Decimal (1) / Decimal (7)

Decimal ('0.142857143")

>>> Decimal (42) / Decimal (0)

Decimal ('Infinity")

QS
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>>> setcontext (BasicContext)
>>> Decimal (42) / Decimal (0)
Traceback (most recent call last):
File "<pyshell#143>", line 1, in -toplevel-
Decimal (42) / Decimal (0)
DivisionByZero: x / 0

R SGAEA AT AT I B R R R E SRS . AR SRR E RS, R s
WM clear_flags () FEEREHZREITEZBIRRE.

>>> setcontext (ExtendedContext)

>>> getcontext () .clear_flags()

>>> Decimal (355) / Decimal (113)

Decimal ('3.14159292")

>>> getcontext ()

Context (prec=9, rounding=ROUND_HALF_EVEN, Emin=-999999, Emax=999999,
capitals=1, clamp=0, flags=[Inexact, Rounded], traps=[])

flags & H Bnxt pi A BEI B A CREE B RSO BT it 5 ) IF HEPRE AR (—2 %
FHIBTANE)

(M ER3CH traps FBIP I T UL E AN B -

>>> setcontext (ExtendedContext)

>>> Decimal (1) / Decimal (0)

Decimal ('Infinity")

>>> getcontext () .traps[DivisionByZero] = 1

>>> Decimal (1) / Decimal (0)

Traceback (most recent call last):

File "<pyshell#112>", line 1, in -toplevel-

Decimal (1) / Decimal (0)

DivisionByZero: x / O

REHOEFATEREF I AR B 2 i B R Sc—. I H, W IR, BORTEIRSR N AR
Hefypecimal . WBILAIE BT SRV, BRI BAE400E5 HoAth Python 07 JEBU A X5 .

9.4.2 Decimal %8

class decimal.Decimal (value="0", context=None)
T4 value 1h5&E—ASFi)Decimal X4,
value A DAJEHEEL, FAFER, JUdl, float , B —A-Decimal X154, WREA LW value, IR
Decimal ('0") . I value 22— ANFAFER, B NAZLER TR M 74T AL T R Lz 2 5
e TR A R R

sign ci= T+ | T

digit A A A O I L R I A R - B
indicator = 'e' | 'E!

digits ::= digit [digit]...

decimal-part ::= digits '.' [digits] | ['.'] digits

exponent-part ::= 1indicator [sign] digits

infinity ::= 'Infinity' "Inf'

nan ::=  'NaN' [digits] | 'sNaN' [digits]

numeric-value ::= decimal-part [exponent-part] | infinity

numeric-string ::= [sign] numeric-value | [sign] nan

M BT digit W RVt R R . R R 8 AR A A AR R (1)
AR AR - EV A RN RIRSC O Bh ) AR A SE4RS * \uf£10" F] " \uff19"',

W value E—A~tuple , BNIZAZAEME, —AFF5 (0 FoRIERE 1 R0, —MF
W tuple FIEEEFEH. HIQ, Decimal ((0, (1, 4, 1, 4), -3)) iR[A Decimal ('1.414"),
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W value Erioat , W) Pk Fil 37 5 JC B M 5 B ok HORE B 0 0k SR Rk (. BB
ool 3 T B 53 Lk B Z LB RS . B A, Decimal (float ('1.1')) %k “Deci-
mal(’1.100000000000000088817841970012523233890533447265625")

context ¥GEN S MAFAE B, X522 W value TN ERE . FlUT, Decimal ('3.00000")
JCSEITE IANE, BIE BN SO A =

context Z KU W) H W2 i & value B A& XN RN FH R ZE M. WHEETXH
B rnvalidoperation, W5|%&FH: B0, 1 EEGR E—H71) Decimal, HAH A NaN,

W52 IRG, Decimal WA TAER.

e 3.2 BOE M BHE ARV R B S EC £ 1oat S0,

£ 3.3 MU float ZHAEBI A FloatOperation [ABFNGI AR . BOANOLT, FEBFC M.
e 3.6 R AR N RIZIE T4, AR A A R BCRI T R ST —FE

FHEHFE RO GG Ht N B RMER B S L I, Bl loat Mlint o B H BRIz A
FRRDTEERE M o [AIRE, TIERIXSRATCAS A . pickle. FTET. MR ULEE. MMEEAICR. HEK.
HERE AR Sk o —Fh R AL (BlfnfLoat Biint ).

SEARNS - G AN FEAS B AN B — 28N 220 . M REUE AT 5 T Decimal Xf 4
W, GERIAT S IR, AR5

>>> (=7) % 4

1

>>> Decimal (-7) % Decimal (4)
Decimal ('-3")

RBBRLIBTIAT // AT R0, R ER A (BT E) AR E M T, AR

BEERriRx == (x // y) *yv + x %y

>>> -7 // 4

-2
>>> Decimal (-7) // Decimal (4)
Decimal ('-1")

S // BBELFEIT remainder fll divide-integer #4E (451), WELTEH Tk,
A X S AN BE S I S A sl fractions. Fraction SERIAE A Rz B P45 G4 6,
R Kfpecimal MB|rloat , ¥5] K TypeError. {HZ, WA Python [¥) L #% iz HAT K Lh
Bpecimal LB x A —NEF v o XFEN] ARG AEXT AN [ 2B A B 7 E A TAH 45 LU TR R 25 51
TE 3.2 MU M BIAESE @S R fDecimal SEEIFAIHAMECF I B (R RTR AR B LI
B TARER RO B, TR S RIE G T I
adjusted ()
EBHABEALMBR T2 E RN EZEREE 53 RTS8
Decimal ('321e+5"') .adjusted () iR 7 . W& &S A AT T/ INEUS RO B

as_integer_ratio()

B3 (n, d) BE, FRGEMDecimal SLHIER DR mfE A 1B

>>> Decimal ('-3.14") .as_integer_ratio()
(=157, 50)

FEMRE I . AE Infinity _F5| % OverflowError , ¥ NaN | 5[# ValueError .
3.6 FrhR e

as_tuple ()
1R Bl —Anamed tuple FRHIEF . DecimalTuple (sign, digits, exponent).

canonical ()
BRSNS . BEl, —Decimal SLHIMRBIGA RN, HIZEFER R ES
BAAE,

288

Chapter 9. S iEk



The Python Library Reference, k% 3.9.1rc1

compare (other, context=None)
F W Decimal SEB (M. compare () #&[B]—A> Decimal SZ7], 41— NaN |

MBLZEH 2 NaN

a or b is a NaN ==> Decimal ('NaN'")
a < b ==> Decimal ('-1")
a ==> ==> Decimal('0")
a>>b ==> Decimal('1l")

compare_signal (other, context=None)
B TR NaN 5528k, M#fES compare () TR, W@ vl, WERMAERELFRRA
e fF 4 NaN, R AAEATHERAT NaN $/E R A 5 4 NaN.,

compare_total (other, context=None)

AT IR R MA R BT BE R LB ERAERL. 260U T compare () Jiik, HEHR
G T RN Decimal FBil. PitDecimal SLHIEA MR BAEHA R m 8 e

BEHEF Y FE A AR 45 -
>>> Decimal ('12.0") .compare_total (Decimal ('12"))
Decimal ('-1")

RN & A5 5 1 NaN A FEE BHET o XD R 45 /2 Decimal (10 ") QIARF/ N
TERCR A MM FRR, B0E Decimal ('-1") WIERE— AR SR T 26— AEEL
B4 Decimal ("1") WIREE—DMERAERAE ST s 156 A EER. A X BHF IR
B, WS,

UEEAEASZ BF SCgm BB A MUE AR E BEAMITHR A MERBIAN, a0 ok e i
P58 N, ) C JRAS ] BE<x 5] & InvalidOperation.

compare_total_mag (other, context=None)

B PN RAEBUE I BT R ZO R TIA Z EATME, Wcompare total (), {HZABSEEA#
EEHI 5. x.compare_total_mag(y) fH24TF x.copy_abs () .compare_total (y.
copy_abs ()) .

WHEAEARSZ E R S8 m Bk RN SRR E BEARITE A 1ERBISN, a0 ok i
55 A EAERL, N C MUAW] REZy 5| & InvalidOperation.,

conjugate ()
SR self, 3y HAF £ Decimal .
copy_abs ()

R SHIAERME . BRI SZ BT SO H2 SRR B0 bR AT &AL

copy_negate ()
BB SR E . WEAEARZ TG Hgdikn) . A S S HA R TE A

copy_sign (other, context=None)

R B — BRI R AS AT SR B 55 AR AT S . il

>>> Decimal ('2.3") .copy_sign(Decimal('-1.5"))
Decimal ('-2.3")

BEHRAEA S BRSO M H R AL RS A ET 8 A A BI5L, AR Jevk e 5%
B2 AR, W C A AT 25| % InvalidOperation.,

exp (context=None)
R ERCTN (AR FaEeR B e x“ffl. Z5R M RoUND_HALF EVEN €5 AR IEH)
A

>>> Decimal (1) .exp ()

Decimal ('2.718281828459045235360287471")

>>> Decimal (321) .exp ()

Decimal ('2.561702493119680037517373933E+139")
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from_float (f)

%%/5'4,\ RN 1 BERIRUN 20735

&, Decimal.from_floa(0.1) 5 Decimal('0.1’) ANRl. HT 0.1 FF —HEH 7% S AN BEXS o 2
N, BUGZAE Al R B He W W] RORAE, B 0x1.999999999999ap-4 . -1 3t il (1) 45 23 fH 2
‘0.1000000000000000055511151231257827021181583404541015625¢,

{Ef#: M Python 3.2 J74, Decimal SEBIA]PABEIEM Float FTE .

>>> Decimal.from_float (0.1)

Decimal ('0.1000000000000000055511151231257827021181583404541015625")
>>> Decimal.from_float (float ('nan'))

Decimal ('NaN"'")

>>> Decimal.from_float (float ('inf'))

Decimal ('Infinity'")

>>> Decimal.from_float (float ('—-inf'"))

Decimal ('-Infinity")

3.1 FhR e

fma (other, third, context=None)

RETREIYE ., 1R[] self*other+third , H1[A]3RFH self *other JAH 4 A .

>>> Decimal (2) .fma (3, 5)
Decimal ('11")

is_canonical ()

W SHOE TR, WARE True, B A False . HE, Decimal SEELEZHITEN, FTPA
EAEAE M AR B True

is_finite()

RS DA RIE, MR True 5 WIRSHONTEIFKE NaN , Ry False,

is_infinite()

WERSHCNIERTETFR, WIRE True , HAFalse

is_nan()

WERZSHOH NaN- (TLIe 2 HHER) , RN True , BN False

is_normal (context=None)

WRSHOZE A A7 R a9 B RERE True, WERSHCHE. WAMERL. Jo55 K NaN ik

[lFalse,

is_gnan ()

MR SECHEER NaN, &[0 True, HNWRE|False,

is_signed ()

WRSEOFA Y, WIREy True, H{WREIFalse, FER, 0H NaN # a4 FF5

is_snan()

MR SHCKENA NaN, WERE True, BRI False,

is_subnormal (context=None)

WRSBECRARESL, WERE True, HWERMEFalse,

is_zero()

MRS 0 (IEFREE), WhikE True, HNEREIFalse.,

1n (context=None)

R [ BEAERU B ARREL (DA e AR ). G532l RoUND_HALF EVEN £ AEECIERIE AN .

1o0g10 (context=None)

R B EAER) DA AR, 453 2 - ROUND_HALF_EVEN £ AR IERS AR
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logb (context=None)
RT—AHEEEL, R BRI SR B E N — A Decimal SE6l. WNHEEHCH R R
[l Decimal ('-Infinity"') H Hj?4 the DivisionByZero fri&. WNSRIEEHE TCRR AN
iR[H] Decimal ('Infinity"') .

logical_and (other, context=None)
logical_and() W EWA ZTHEZEHMBEZE (BHZHRELR ). HAKEMEE
0 and i25H SR

logical_invert (context=None)
logical_invert () R—MEHBIzH . GRBHRAEE AR .

logical_or (other, context=None)
logical_or () /&RFBWA™ logical operands Wi Z iz (ESHZ #481F 4 ) . 4R
BEEIENIN or B,

logical_xor (other, context=None)
logical_xor () B ZHREFHMBEZT (SHZERFL ). SRS
I A S EE

max (other, context=None)
B max (self, other) —Ff, B THEIRFEIZHINH B SCE AFMI HH (5530 5055 2 0%
NaNff (BT B R SCPAREATR KF S H 2 LH#) .

max_mag (other, context=None)

Hmax () I, (2 B RO X E e R A

min (other, context=None)
B min (self, other) —Ff, B THEIRFEIZHINH B SCE AMIMF H (5530 50 B 2 0%
NaNH (BHeT BT XA BT &G 52 %H) .

min_mag (other, context=None)

Hmin () JrEAL, AR B ERCE X ESE I A

next_minus (context=None)
IR /NT45 8 BRSO B R Serh ] FOR R (B0 S AT 4Ry BN SO I T 3R I i
RECF AR 4 L T30,

next_plus (context=None)
IR K45 7 B RO E R Serpn] R /N (B0 SRR iy LR SO i T SRR 1
ANECEF IR B 45 7 1R 0)

next_toward (other, context=None)
WERWBEEAASE, IR BIAESE A RAER0Y 7 ) E AT s — MR R B R PR
BOEUME FARSE , RS E N 558 A B R S — s B L.

normalize (context=None)
Wit LRI A SR % T Decimal ('0") HJE44LH Decimal ('0e0") SRARifE
T T RS JE A O E. e, Decimal ('32.100') il Decimal ('0.
321000e+2") HgbrHEIL AAH R IME Decimal ('32.1") .

number_class (context=None)

IR A — AP ER A IRE B class o SRMERE A TR R
e "-Infinity" , FRBHEECHTNIH K.
* "-Normal" , F/RIZIBHERMIEREF.
e "-Subnormal" , F§/~i%izBECE TIIRARIEERL.
« "-Zero" , fniZizHEGEMNE.
e "-Zero" , fNZizHEJEIES.
e "+Subnormal" , J§/Ni%IaHEUE IE IR FRELL
e "+Normal" , F{/ni%izBEE EMIARELRL.
e "+Infinity" , ¥/NZIBEECEIETLT .
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. TNaN' SR HAURAE NaN (CHF).
. MSNaN" , SRS FHHUR (S NaN |

quantize (exp, rounding=None, context=None)

AR [ EL RS T B AR RS s RO LA S AR A 2.

>>> Decimal ('1.41421356") .quantize (Decimal ("1.000"))
Decimal ('1.414")

HSHAMEHEANE, WARLZHEEHRABIRKERTRHE, B2 kil —
A~InvalidOperation {g'5. EMRIETBRIFA —DHEREN, BRAURBESTHFER
AGDERE

HHAMZEAR, BAKAES T, RIS RN IR ARG -

RS AR BORT 2 — s AR O O & 2 A TERXFMFOLT, & AR
KM% E rounding 2HkiE, HARMMEE context ZHULE; WERSHHARLSE,
LR TR S A AR

MR IR T Emax 8V Bt iny SRS,
radix ()

&[] Decimal (10) , RiDecimal FHATHTARAZAI ML (HE) . X2 RS
TR AT ARY .

remainder_near (other, context=None)
R[] self BRPA other 54T, X5 self % other WX HITET Frafedi i 4 Eiosd o Ho 4 X (e
ME. HHERHLL, IRBMEA self - n * other HH n @2 self / other KL
TERVEEE, I HANSR PR 5 SR B 26 A1 45 ) 2 e B b iy 18 %k

IR N BIFLF BN self 755

>>> Decimal (18) .remainder_near (Decimal (10))
Decimal ('-2")

>>> Decimal (25) .remainder_near (Decimal (10))
Decimal ('5")

>>> Decimal (35) .remainder_near (Decimal (10))
Decimal ('-5")

rotate (other, context=None)
AR B0 B — AR RO 45 58 A BV E RO R € B AT R B A R . BRI R
WA -precision % precision K & Fl N AR, S0 NMRAEB A RHE LS 1 2R SR . AN
B A BRAERCHIEE N e fe i I A e . W LA R RS AE AN
T PAILF] precision FrfgE MK . B MREBIAT S FFEUIRFEA L

same_quantum (other, context=None)

il B 55 other J2 5 HAT AR A Y F Kl /e 7595 NaN.

BEHRAEA 2 BRSO BB A UL AR S EA I8 A MEABISL, AR Toik e 5%
B ARG W) C AR AT BES 51 InvalidOperation .

scaleb (other, context=None)

1B 5] — AN ERAERT 28 AN E RO R R TR B R 5 R . SR TR LA — N R DA
10**other PYEEH . 55 M ERAEELL TR EEEL .

shift (other, context=None)
18 155 — AR RO B 4 58 AN B E RO 8 8 B R TR A I S5 R . 58 N AR
>4 -precision % precision yi Bl I AEEEL . 55 AR A B L IR BB BT, QAR EE
MEAEBC AN ZERE L B A BAL. AR AL, 56— EAERNA S
TR R AL

sqrt (context=None)

AR [0 S A7 RS 1) 5 A
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to_eng_string (context=None)
RN AR, AR R RO & 6 TAR R .
TREAREERSEECR 3 MR XATE TR 2 iR 22 3 N0, IF T REZSRE N
—EWIREE.
Han, Sl Decimal ('123E+1") #i°f Decimal ('1.23E+3"),

to_integral (rounding=None, context=None)

Yto integral_value () F¥EME. 178 to_integral AHENT SIHMAIE.

to_integral_exact (rounding=None, context=None)
BB LB, AT Tnexact BEE AR KA & AMIA N {55 Rounded. 4l
R rounding TES N i Hfl € & AR, B M4 ER context RfiiE. WRKAS
SEALRPTES M 2 24157 B SO AR

to_integral_value (rounding=None, context=None)
HA B BT R BRI A Kt Tnexact B{Rounded {55 . QRS rounding W) 2 W H B
TR AR NG IR LR context B4 FT R SC& AT .

ZRERER

logical_and (), logical_invert (), logical_or () fll logical_xor () FYEHIRHH SN 458
WA EHRBIERRITEN SIS M N B Decimal L4, H HIEFAIIH 0 5 1.

9.4.3 LTIHR
TR SCRERZEIERNING. EERRGRE. ES AN, 6 F 5 S0 55, TTRRHIFEEL
FF{ENsE 8
LA B O Y4H LR, Affiflgetcontext () flsetcontext () PRECREEEEL:
decimal.getcontext ()
1R 9] 5 B R 24w B R S
decimal.setcontext (c)
RS ES iR E T ol N 2 o e
PR DA with ifA)fllocalcontext () pRECRIGI AW 3 1R 3o

decimal.localcontext (ctx=None)
A=A B SCERRSR, ERESEA with {5 ERREE SRR S BB SRR eoe i —ANRIASHAE
iR with AR Z BB R S QR ARAEE B SC, MS A 24/ R R SO — AR

B, DA R AU 205 24 B decimal KEREBCN 42 i, $AT—M25E, ARG EIREZHirY EF 3

from decimal import localcontext

with localcontext () as ctx:
ctx.prec = 42 # Perform a high precision calculation
s = calculate_something ()
s = +s # Round the final result back to the default precision

B B SCW AT Nk Context MGk . AN, BEHGARRME T =Rk R S

class decimal.BasicContext
K2 3 R AR A SR A BT SOARE B R S0 RSN L. 5 ABEWROUND_HALF_UP,
HRITE R B ITEREE (M 5E ), HInexact, Rounded FlSubnormal B4h,

HF RN T2 REE, R SGE TR TR

class decimal.ExtendedContext
X e A A R SRR AR BT i SRR IE R S KRR A L. 5 AN ROUND_HALF _EVEN,
HERITA TR . AR REEEE (F T A RIA S5 Z 725 ) .
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HTEA TRPE, BT SGEH TARERE N NaN B Infinity MAZEI K RHERNH. X
VI FHFE B0 24 AR O R 2 v AR i 2 A BT e 52 8 1T

class decimal .DefaultContext
I R context Mg FAER LR CRyJRAL. A — A F B (FIAREEE) MR 2k
AFContext Mig#r T RIEIHT LT SCHERINE.
W R SCRGE T 2 4B . AR REI A — B A R E 2 REIAMEM SR . A
TELFEIT IR G MU F B, RORIX S BR R AR (R 2o e S 5 25 14

TR, RN B 3C. m i i RaUa)d BN s, BfRanrprig.

BRIA{E N prec=28, rounding=ROUND_HALF_EVEN, 3 NOverflow, InvalidOperation
MipivisionByZero B HFEBE.

FECARMEA =M BR324, B ARE ] Context MG A BIEHMY LR 3C,

class decimal.Context (prec=None, rounding=None, Emin=None, Emax=None, capitals=None,
clamp=None, flags=None, traps=None)
Bl —H R AEREADNFERIGE S N None, MMbDefaultContext $5 IIBIAE. WIR
flags FERIGES ynone, WIEZE A THAR.

prec H—A>[1, MAX_PREC] JEFINRRERL, T ICEZ LN OPRARIZERIREE
rounding Y0 I K Rounding Modes /N5 WA I H B2 — .
traps Tl flags BBV EPUTATES . H, Fr b F 0w Hi ' traps ik flags %5,

Emin 1 Emax FEE 45 BT AT AT EFR . Emin WoZ0FE [MIN_EMIN, O] JEFEI N, Emax ¥E [0,
MAX_EMAX] JEREI N .

capitals B R 0 2 1 (BROAMED. WRBEON 1, $RECRIAFITEIR G/ £5 AL L0 RGN E Y

e:Decimal ('6.02e+23"),

clamp B R 0 (BRINME) 8¢ 1. WK 1, MDecimal SEHIIFEEL e MFTRTERIAESL RSP ¥
JPAEBR AN Emin - prec + 1 <= e <= Emax - prec + 1. W clamp 2l 0 NIKHE TS
(R 5% Decimal SEOITHHE G HEEUR RAE N Emax. 2 clamp 2y 1 B, —NER IS @ BUEFFAE
ATRERYIG O I NS EIOT R GEU A B 3, DAERF S Fe S B RR f 3X T DAPRFF A
HEEZRARREENFER. filun:

>>> Context (prec=6, Emax=999, clamp=1).create_decimal ('1.23e999")
Decimal ('1.23000E+999")

clamp {4 1 BRI F i 576 TIEEE 754w i (#6256 B2 - 08 i e A U R R 3 25k

Context 2 LT JUFGE H ¥k A K K B H IS E LR Ch B RS HE W k. 1obh,
YT Bk Fppecimal Jryk (ORNEL$E adjusted() Fl as_tuple() Jik) #hA —AHHN
fjContext Jik. BN, XT—AContext WSLHl C MlDecimal WSEH] x, C.exp (x) 4
T x.exp (context=C) ., fA~Context JAREZ—1> Python B4 (Blint WISLHI) FEATA
1225% Decimal F{)SE B TT [#H .

clear_flags ()
FETH AR R 0.

clear_traps ()

R AR PR E A 0,
3.3 B HE.

copy ()
AR ] _ER S AR

copy_decimal (num)
1% [7] Decimal SZ45] num f{—A B4,

create_decimal (num)
BT num Q)7#—4Hr Decimal SEBIEF self 18 EF3C. Hpecimal #MfEas AR, % ET
SCHORSRE . AT TEARAIRE BSOS T el A
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WHERA A, HAEEEEHEATE TN HRORE. 75— AT r iidrea A
AT PATH BRI 24 HiRS B B T T U B AMSCR . A N RS, T RS AR AR
FHAE DA IR NS SR g5 5

>>> getcontext () .prec = 3

>>> Decimal ('3.4445') + Decimal ('1.0023")

Decimal ('4.45"

>>> Decimal ('3.4445') + Decimal (0) + Decimal('1.0023")
Decimal ('4.44")

BETTIRSEEL T IBM A A AP I O B B . WEPRS O 7T H . WA AL A T Sk 80K
FERYZS M BT Rk
create_decimal_from_£loat (f)

FEFIF B S8 Decimal SE47 , {H 4l self 1ER FF SCRMATE A . SDecimal.
from_float () KF¥EARE, LR SCHIREREE . Sy A TERRFIRE B 0 H B34

>>> context = Context (prec=5, rounding=ROUND_DOWN)
>>> context.create_decimal_from_float (math.pi)
Decimal ('3.1415")

>>> context = Context (prec=5, traps=[Inexact])

>>> context.create_decimal_from_float (math.pi)
Traceback (most recent call last):

decimal.Inexact: None

3.1 B fE.

Etiny ()
RE—AETF Emin - prec + 1 BEEIUARMEMES R i/ MEEUE . 24 %L ) i i,
RSN ECiny.

Etop ()

iR Al —ANEETF Emax - prec + 1 [{H.
{5 FH decimal ()38 3 7 s @ Decimal SEFIAR JE X H W A ARZ R, X iz kB ah 4
F R0 B S — R R AR SR B R S R E R SO R T L. X AR
T Decimal JJrik, FEULALE BRI B4 i .
abs (x)

IR [A] x AL (E
add (x, y)

RE x5y FL.

canonical (x)

iR A1 48 [E] ¥) Decimal %4 x.

compare (x, y)

Xfx 5 y HEATEE LR
compare_signal (x, y)

XA B R TRUE HL L
compare_total (x, y)

XA AR T A R AT HUAL
compare_total_mag (x, y)

XA AR A SR AT IR, B84 5
copy_abs (x)

Rl x WREIAS, F5580h 0.
copy_negate (x)

R x BEIAS, AT HU .
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copy_sign (x, y)

My #EUIFFS 3 x.
divide (x, y)

R[] x BRPA y A5 R
divide_int (x, y)

IR x BRDA y (SR, AR
divmod (x, y)

P BCEAH BRI 1] 45 SR A B AR 4 -
exp (x)

WA e #* x,
fma (x, y, 7)

IR [E] x FELA y PN z BEE R

is_canonical (x)

A x RFVER R ] True; GNER ] False,
is_finite (x)

R x AR E “True*; HNRE] False,
is_infinite (x)

AR x R TCRA R ] True; HIWERM] False,

is_nan (x)
A x 2 gNaN = sNaN N1z [\ True; MR [E False,

is_normal (x)

A x SRFRMEROUIR ] True; fHNER M| False,

is_gnan (x)

M x 2HER NaN 3R [\] True; N3 [E False,

is signed( X)
R TEOERE] True; BN False.

is_snan (x)
N x 2550 NaN Wi [ True; FHMR[E] False,

is_subnormal (x)
5 x B IRAREROR [F] True; HIRFE] False,

is_zero (x)

R x HENRE] True; FHNERE] False,
1n (x)

R[] x 1 HARXTEL (DA e M) o
logl0 (x)

IR [H] x HIRA 10 SRR 4R
logb (x)

IR I EEAEEL) MSD 28 2% H8 48
logical_and (x, y)

TEBRAEROP) A 8] Y SR and
logical_invert (x)

Bt x Y TR £
logical_or (x,y)

TEBA R BB A Y 2 R 5 or
logical_xor (x,y)

TERVER) AR 8] W B 2 5 xor
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max (x, y)

XS PAMERA TR FEA TR [ P ) d R A
max_mag (x, y)

XFPAE AT 20 1E 5 T LA
min (x, y)

XS PAMEFRA TR FCA TR [ P ) e /DM
min_mag (x, y)

XFPAE AT 208 1E 5 R T
minus (x)

X Python HH % B H TSR SEAT AT U 484

multiply (x, y)
B x Ay AR
next_minus (x)
RN x BRI FFoRTE .
next_plus (x)
RERT x R NFE RN TE R
next_toward (x, y)
Rl x Ty BT A
normalize (x)
B x M5 R fETE
number_class (x)
R x ERFIR.
plus (x)
X T Python H1 g Bt H BT S HUEZ EAFPATHOEBAE . IWERVERF N H B R SOR RIS AL, B
WE RRtriEf.
power (x, y, modulo=None)

R x [y W5, WERE T B modulo MIBUHAREL.

NP SEONTTE x**y. AR x HHEN y DA0NBE BrAE vy MRS R A RE
FF e precision” {3 ARG~ 15 W 5 R B2 ARERA N . BRSOy AR I . 45 5RAE
Python it H i 2 259 IEAf A A o

Decimal (0) ** Decimal (0) oSS | InvalidOperation, moow E
InvalidOperation F#daidk, NgEHA Decimal ('NaN'),

AE 3.3 M C Bt B power () WS HEHEIEME Afexp () Mlin () B Z5RELEN
RAFE R, EARRT IR IEbE A7,

WA ZASHW, HHE (x**y) % modulo. XTEASHNIEN, SECR2 M AT BRI :
o ZASEIE L

oy WA AETEL

s x Wy BOH—NIANE

» modulo WA KNZE H & £ precision” {if

3k H Context.power (x, y, modulo) MZiREZETHH LREIEITE (x**y) %
modulo 58| MME, HHITHESBREE SN FRMNIEECHZE, Tk %, y fl modulo 1y
2. GHREL R TR .

quantize (x, y)
REIMESET x (A, I HIRECH y.

radix ()
PEEFR ] 10, P AiX 2 Decimal Xf42:)
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remainder (x, y)

1R ] [ T A 2 B AR B

SRS, R AE, W5 EREREAT S A .
remainder_near (x, y)

BElx — vy *on, Hidn bR x /v ERMERRE (ZEHR R 0 MHEAF SR/ 5 x FF
SHAFE ) -
rotate (x, y)
IR[E] x FEE y I EIAS
same_quantum (x, y)
WR P ERC R A A R EOUER ] True.
scaleb (x, y)
IR 0] 2B — A ERVERA N EE —ME R FEEUS 45 R .
shift (x,y)
IR x AR y IR RIAS .
sqgrt (x)

AEGHET R SOR IR

subtract (x, y)
Rl x Ay 2.

to_eng_string (x)

Rl P ArH IR EHE RN &l TR

TRV EERIIERCUR 3 BEEG XSAE T HEHI LI 220 R 22 3 A, T AT REZSR AN
—EWIREE.

to_integral_exact (x)
BAF—EEL
to_sci_string (x)

TR BRI B e i AR

0.4.4 B

AFTHRE LS C B, EATIE B S 1EAL Python HUA DAPRIFARAE .

32 {i 64 {ir
, 425000000 999999999999999999
decimal .MAX PREC
425000000 999 99999
decimal .MAX EMAX 999999 9999
. -425000000 -999999999999999999
decimal .MIN_EMIN
. -849999999 -1999999999999999997
decimal .MIN_ETINY

decimal.HAVE_THREADS
B(HM True. TFFH, AN Python BLAE B2 H H 4k

3.9 UG ES .

decimal .HAVE_CONTEXTVAR
BRAAEN True, HNIR Python 4R iFHi A ——without—-decimal-contextvar &3, N C x4
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2B AR R AN R AR R R SO %N False, XAERLEHE BT CAR HRFRith—

B,

3.9 Bl HIfE: 1 F Rt E] 3.7 A1 3.8,

9.45 SAEX

decimal .ROUND_CEILING

& AJA°N Infinity.
decimal .ROUND_DOWN

BATTHHNZE,
decimal . ROUND_FLOOR

=AM -Infinity,
decimal .ROUND_HALF_DOWN

BB RILITHRL, R IN & A7 10 N % .
decimal .ROUND_HALF_EVEN

B ABNRIT PR, IR ) & A B e i) 4k
decimal.ROUND_HALF_ UP

B ABN AL, FIREEIT ) & A S Z 6 57 1) .
decimal .ROUND_UP

HABNZH I I.

decimal .ROUND_O05UP

R E— AR T [ A G 0 805 W ABIZR O )5 B8 AT7 R 2%

9.4.6 5

FoRERLET BT L 5 F . BME SR T —A> R SCHURA— R SCRE B M -
E R SOUBRRRAEE IR E A O . FESEOT I Z R, R TR B A IR (AN e T
SETTRERR) o TERINEARIG , TR PRTETT UG T — T 52 RIS R A JEA

WERAE T CE T BT SCHIBEPEE RS . MRS S EURE R Python ST [ A, 2801k, WRBE
TDivisionByZero [EBF, WMBE| ARG &K DivisionByZero R,

class decimal.Clamped
B — M HEEOART AR BRI«
B, BRACEE— 808 H EF A Emin Ml Emax FREIM AL . ERJRERIEI T, @A R
BAS I B ARG PR B D 2 AT A R A

class decimal.DecimalException

HAGFE SRS, HFHWRArithmeticError fj—A~F3K,

class decimal.DivisionByZero

BT IR B E RS .
AIAERRYE . BURBAYEBON— N ECR OB R A4 . MR BLE S R FEBHER, WaRE Infinity
5 ~Infinity Jf H XA 5 AR & IE R AFS .

class decimal.Inexact

T KA T8 AN HE R R ARG .

AAEBHAAAER A