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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)

R[] — AR AEXHE . ZHOTLAR— M RREGE R RS HR A, MR I ERIRL. 2R

XEXT __abs__ (), Wabs(x) ¥i&M x.__abs__ ().

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

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

any (iterable)

W iterable W) AT—JTCE NENR ] True, WHRELRHZS, 1B False,

EMT

def any(iterable):
for element in iterable:

(Tﬁ%J
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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)
FF— AR — A RIR “0b” By JERIFEAFER . 45002 — N GAM Python k=, AR x R
52 Python [jint X4, MREFEE N __index_ () FiEREI—PHEE, —LLfi+:

>>> bin(3)
'Ob11"

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

WERA—ER LA “0b”, L n] AR 77 ik

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

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

W format () FRIEZLZAEE .

class bool ([x])
R —AEIRME, True B(# False. x (AFRMER AN R 42 SR, Q2 x 2R BB
W%, R False; HABFEMIR ] True. bool 2 int T2 (B35 £ —int, float, complex).
HMEANEWKEAE. EHRA False fll True BIANSEH] (S04 R 14).
TE 3.7 OHE B x BUE RGNS S5
breakpoint (*args, **kws)
R B TFE T BERARBE AV IR A e BAORUL, BV M sys. breakpointhook () , HELIH
args fll kws . BUATEHLR, sys.breakpointhook () i pdb.set_trace () BB SE . 1
XFREOLT, BaiE—NER R, B SR BT A pdd HEART eI ACRS BRI AT HEA
PEik#E., [HRE, sys.breakpointhook () 0] DAKE N EAL—L R B Wi breakpoint () HahifE
. PARRFE AR 0 45
Bl &% — % FH builtins.breakpoint HHZS4 breakpointhook,
3.7 HilfE.
class bytearray ( [source[, encoding[, errors] ] ] )
R[] —ANHi ) bytes $(4H. bytearray J@&—NrA8FH, AATERN 0<=x <256 (4. ©F
AL AR PR A IR WL 73, o7 2 5 2 2 A (AR s RIBS A by tes BBWRIRD 71k, S lbyres
Fo bytearray 31
AT S source W] DA AN TR] 75 2R W IG AL ECEH -
o WSR-S string, LA encoding ZHL (errors ZHAR VLR ) 3 bytearray () £l
Hstr.encode () J5{3NF string 5575 i, bytes.
AR imeger, SRR/ ECE AL, TR mull FATHU
o WERE— DG buffer HETAIRTS, A5 H ik buffer 22 FEEWIIG 744
o QIRE—A> iterable PIIERXTG, BIMICERMIEELAZE 0 <= x < 256 [WEEEL, BEXHH
YEECEH I WI IR N2
WA LS, WAIE KN R 0 % .

5 W=t 4 75| KA — bytes, bytearray, memoryview Flbytearray 3t % .
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class bytes( [source[, encoding[, errors] ] ] )
PRl —ANH “bytes” X4, RB— AP, HEEEN 0 <= x < 256 L. byres
Rbytearray MARTARA - EA AR AR EAHRNZS] . O e,

B, #iE R S S by tearray () FlA.
FAXGIA T A F BRI, 2 strings.
=3t 7 5] £ — bytes, bytearray, memoryview, bytes } %. FMbytes %= bytearray ¥:1F .

callable (object)
MRS object J& PPN RIHR M True, BRI False, fIRRIE True, WHATWRERM, H
WARR W False, WA object $i5 AL M . WHEEISR IR (828006 [l — B s
B WERSLEIETERZEA __call_ () WEErEHN.
3.2 B HhEE: XA R E—IFAR1E Python 3.0 $AERR T, {E7E Python 3.2 BEEI A -

chr (i)
iR 1] Unicode F {7 M HEH i B F AR FAr M a. BN, chr(97) REIFAFEE 'a', chr(8364)
BRMFAER e, X SRord () BYMREL.
LB AT 0 ] 1,114,111 (16 #Efl /R f2 0x10FFFF) . fd i @l X e f, &
Kk ValueError %,

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

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

@classmethod XFEHITER IR N R decorator — 4 217 function,

P EE T DAEZE BT (Flan c. £ O)) nl PAFESEBI it AT (Flan c () . £0). HFTEAEPASN
B@%;}Wﬂérﬁ,@lﬂ%o R FEAEH T RIEIRAE R B, WRZIRA R R S wiE N R SR s —
NBEEN .

Class methods are different than C++ or Java static methods. If you want those, see staticmethod () in
this section. For more information on class methods, see types.

T 3.9 fiRF R Class methods can now wrap other descriptors such as property ().

compile (source, filename, mode, flags=0, dont_inherit=False, optimize=-1)
Ff source G ACISEL AST X% X E A exec () eval () AT, source W] LAZHHLAY
TP FERE, B0 AST X% . S 0last By SCRY T REUMI i AST X142 .

filename 5235 B D EEHU SO 445 SRS AS TS M SO B, W DAME A — S8 n] HEH A
(BHESMHH '<string>"'),

mode LA E T RIS AIEK . WI2R source ZER]FFH, WLAR "exec'; UIAUZHA—
B, FTPAR reval'; WU AANZHAIEN], WPAR 'single'. (fEfmfE—FELLT, A
FIRAPATEERAE None FHAPHTEIH k. )

AL flags FI dont_inherit T3 H7E 413 source W2 FIWEAS future 154) . W FTE AL (X
HNEE) WA compile () BTG HA A future HAPRGIRRID . WRGAH T flags B0
{HA dont_inherit (B2 H3F) W flags ZHFT 48 7€ 1 A SR LE TE 1S QN[ ERAG R future 15/0) 25 45 {5
Mo G2k dont_inherit “—A~AETREEL, W HAEH flags 288 — ZEH H AMEA %07 future 15454 2.
98

Future 1547 I L Rp (oK 36 2, 2 AN1EA) Al DA O #2238 7 o L ARER R 1 H R 47 7T DA GE
i future  FEHUPH) _Feature FHJSLHBIHY compiler_flag BRI

% B flags b 235 62 G SR VF A PRI R Y B AL B R )2 ) await, asyne for fll async
with, Y% T A7 ast . PyCF_ALLOW_TOP_LEVEL_AWAIT i}, FHRECREXT4TE co_code
5 T CO_COROUTINE, JHH[iis) await eval (code_object) &2 H I HPIT.
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optimize LS E HIFAIAZN; BOME -1 Vepe 5 ARSIy —0 U [ A DLtk g . ok
EJ?E OJ (;&ﬁﬁtﬂc; __debug_ HE). 1 (BrEwsiliik, __debug_ NfR) si2 (COMTFAFH:

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

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

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

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 E AL,
TE 3.6 MUHE PR SR DA TR R G AU S i i B kA T o L
£ 3.8 RO H: 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)
Bl P, dict MR ANFHE, Shhdict fekd X7 —dier TREXE.
HAMASRERA, EHSWNEW1ist, set fltuple 28, PAMcollections fHdk,

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

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

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

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

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

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

>>> import struct

>>> dir () # show the names in the module namespace # doctest: +SKIP
['"__builtins__ ', '_ _name__ ', 'struct']

>>> dir (struct) # show the names in the struct module # doctest: +SKIP
['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 ZHEAF R —A> Python ksl (AR BULR—ARA51R) Wf@HTHFRAE, fH globals
I locals 5 JiA g 4 JRy M Jey il i 4 5 6] o A2 globals FAFAE HA AL __builtins_ SN
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B, W STERRNT expression 2 Hi i A LASE R SRS N BRI bui 1t ins IS X EWE
expression S HAT X bR #fEbuL 1t ins (58 SRR HAZ RIGIREE W AEE . MR locals i
W HERIAEA globals ik, ANSRPASF YL 20, Fh AT S M eval () BER AR H
(1) globals Hl locals RIAT. W, eval() FEA X IMNEFREL T Wnested scope CERyFBIE M) 15
IASCRR o

AR A PR RS R . AR N B . Bl

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

XA SR T AR TAEAACIE X S (Wcompile () QU)o XMIEL T, SEZMAMXTE,
TIAEFAFER . R TPEIZ T R mode 52552 "exec' I4eval () I&[E{EH N None .

PR exec () RECZFFNSPATIER]. globals () Mllocals () BREUS H IR B4 i) 4 R4
M RS DU MGG eval () Blexec () R,

FISNAIAS M ast . 1iteral_eval (), %HBRETALEIATUE & SCFIRIEAFATHR .
G E—AF % F 1 exec IS code_object.

exec (object[, globals[, locals] ] )
XSRS R B AT Python fUR . object b2 FAFH i AR & WRZFAFER, IBALT
FEEFPEARNT h— F2 51 Python iBAIHHAT (BRIERATRIEHNR) | WASRAUIRT S, BB
1o TEARMIEOLT , BHATHYRIERTREA S A —FER AR (W5 T X T S AR
FAT) o R HMEE L exec () MEMAIGH E R, return il yield iAJIANRELE K
BoE CZHME o %R BUR EIE & None .

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

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

Bl hk—FEE M exec T SE code_object,

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

MR BAA T, locals (AT AN R 1ocals () BREEEAHK—E: AER E AR BN locals
T, WIREAEexec () BEOR I HE IR locals 755l , i BAHIAE 3 locals 4,

filter (function, iterable)
H iterable H1 g %Y function SR P EFABLETCE , M- DHER AR . iterable W] DLZ—ANF5, —A>
XFRFERIARS, B kRS WER function J& None , WIXRIREE— k%L, Bl iterable
HIT A IR R TR SR R
B E, filter (function, iterable) MM T—AHEFFEZ, 24 function 42 None |1

BffE® (item for item in iterable if function (item)); function ;& None FIRME N
(item for item in iterable if item) .

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

U ARAT B2 Unix KU IOATEE AT . ARG SO0 SRS , S50 B A TR S e 2040 Windows B Mac JXURS (4547
/‘{T\;o
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class float([x])
A A MBS BT o AR T T R
ﬁﬂ%;&% TR, WELAREE HEREF 7 ArE, PRI AR RS, Z At A
G AEAFSA A - ST A . SR PUE NaN (JEEE) . IR
T K FAFER . MRUIHbE, BREEEMEE, WA LTGENE A N5

Sign = "+" | n_mn

infinity = "Infinity" | "inf"

nan = "nan"

numeric_value = floatnumber | infinity | nan

numeric_string [sign] numeric_value

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

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

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

WEREA LS, WRE 0.0 .
i

>>> float ('+1.23")

1.23

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

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

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

>>> float ('-Infinity'")
—-inf

FF R —int, float, complex IR T IR H A,
e 3.6 FRSE I BRI DAGE N Rl e AU S b e A 7 20 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] )
Rl—ASF frozenset W4, BAEAESE] iterable P)ICE .. frozenset @ HEME.
HrIZER R, &R frozenset fIE 4 KA — set, frozenset,

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

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

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

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

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

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

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', 'FE'")

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

>>> f! v, £ v, f! '

('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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input ([prompt])
WRAFAE prompt 525, WPRH G ASRMERT L, REAWRATAT . #K, ZREBEA P —
11, FHEGR TR (R TREMIATRE) HaRkb . 43HE] EOF i, Wik EoFError. 4N

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

"Monty Python's Flying Circus"

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

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

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

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

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

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

AE 3.4 WU AR base Nt int HSEBI, {H base Xf 54 base.__index__ Jyvk, W&HMZT
ERDBGH R B . PARIAIIRAH base.__int__ fiAJg base.__index_ .

TF 3.6 MUSE e ] DA R A0S S i B e A T o 4
TE 3.7 MUHE M x IFE HREAE M B S5
FE 38 MUEM: A __int_ () REXMEERZE __index_ ().

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

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

K TypeError B,

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

BB E R E R,

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

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

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

dictionary. set BY frozen set £¢).

class list ([itemble])
BERWFR R BREL, 1ist SEPr b —Mal 28 o258, 3 E S 2] & 520 KA — list, wple,

range.

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

MR BRI N A SO S AR RS T Y R A e A AR R

map (function, iterable, ...)
R [l—AKF function T iterable " g— i) 4t A5 R E AR . WERAL A THISMY iterable 2
B, function W2 A E AN B LS T WA W E ARG IR T 3R 5. 244G 2 A7)
ERXIEES, RN ERX SR E RS TR A C L 2SS BocHM
W, & MHitertools.starmap ().

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

max (argl, arg2, *args[, key])
R AT AR G PRI ICE, B RIS KA E 5L i R .
MR A2 T MBS, B S ierable, JRIAIPIERXS R P EKRIICE s WEREEHE T
AL PA BRI ESE, W R B S5
AW HBEH XTI ES. key LS EHTF RN SE, WL list.sort () B,
default 55232 4] RS GBS WHR BN R AT BRI ZR 7S, I HIEH % default | W23 flt

K ValueError,

MARA Z A KITRE, WL ek BORF kWl g — A 4R Ry X b AR E HE L
H Il sorted(iterable, key=keyfunc, reverse=True) [0] F heapg.nlargest (1,
iterable, key=keyfunc) {&E—3.

3.4 BRI fE: keyword-only 552 default .
JE 3.8 RN key R]PA-K None,
memoryview (obj)
R G E LS CHAAREDY X%, BXRFEHER, HSRA FLE .

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

min (argl, arg2, *args[, key] )
R EAE AT R i/ MICER, BE R AN J PA_ESES RN
AR ASEE T — MBS, BdiEierable, SRIPATEAXIR PR/ MYTCER; AR T4 K
PAERIRLEZEL, MR e/ N B S
APA AR RE KB TINELS . key LSHEHITFRBINMSE, Mfeshlist. sort () 1.
default 52232 4] X G N ZERHR M HE . QERAIERN G2, I B 4 default , 21l

K ValueError,

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

3.4 #riIfg: keyword-only 552 default .
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TF 3.8 MU key 7] PASH None,

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

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

HEff: hiTobject WhH__dict_, HILICIRRHLRIEMIRS obFect BISLH,

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

>>> oct (8)
'0010"

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

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

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

('0o12", '12")

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

>>> f! Y, £

('0o12", '12")

HW format () FREEZAEE .

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

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

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

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

i
2

CoL R (BRA)

"L BAL B

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

TN
SO (BGA)
TOTHATEH (RS EA)

BB "o GTTHTF SO, 5 et [{30, Bl we' 5wl FHTIFSCUIEEN
Fo B e+ 5 rb FHTIFSUHAEEAA
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QA PR EN, Python X4r —HEHIAISCA VO, DA #EHIBERITIFA SCHE (045 mode 25
g ot ) REMNA N bytes' R, FHATEMMG. EXAEAT (BRABFRAT, RFE
*mode* HHEF@A ) W, IFNFREI N str , HEMATEER encoding (WML TE)
A5 B B 715 R T

TEfiF: Python AT JIRZ#1E RGUR SCA SIS BT AL ARG Python AR B 52 bk, HIL5-F&
ek

buffering j&— A EEMEEEL, T IR EZ PRI, 488 0 DAY G2 b C P ([ FuvrdE — itk il s
), VkEAT N ((FESCAEEE R ), 9 H > 1 BT R 5 K/INR Bz o X R/ (DA
FANENL) o WRIA L buffering ZHL, MIERINGE SRR 1 TAE X AnF:
o SO DA B /N BER TR v A R R O R G X DS, S IR R
I BN Bl io. DEFAULT BUFFER_STZE. TEWZ RS L, ZhKuKE# T A
4096 5% 8192 F7.

o “HNA? AN (isatty () I&RM] True B3CHF) MEMATS M. HALSCAR SPGBk 3R
W T RS

encoding 5 T A SRS SCAF ) GRS ) PR . X% HAE ORI - BRI Gn i & 408 T
G (A& locale.getpreferredencoding () IREMA{E), {HB] A FI{F{a] Python 7 fjrext
encoding o G RKIFFMHMILINE, WS codecs ik,

errors E—NRIER TR SR, T8 AR AL PG BRI AR RS B 45 - XA REAE — BRI ()
A DA AR S DUAC B )Y (BIFE# R A2 5 ), HRM ] codecs. register_error ()
TEWF AT AT B R AL BEAA FRA A R o B2 B

o WRFERILAEIR, 'strict' &5| &k VvalueError B4 . BRAH None HAG M RIRUR
* 'ignore' ZMHHIR. WHIER, ZMHGILHIRTEES FEEIEEL.
* 'replace' £KFEHbRC (BN "2 ) SEAG R REERIHT .

+ "surrogateescape' R ALK EHIHF{F 4 Unicode % i IK tf i L1 2, T FELAL
U+DC80 §| U+DCFF. 4755 ARt {fi il surrogateescape Bt MEFH], XILRA
PR AR T BRI 545 . 0 F AL T oK 2R SRR 1

o HEAEB AR A LR ' xmlcharrefreplace ' o Jilil A SR AP RS AR ) XML
FAFIIH &#nnn; .

* 'backslashreplace' fi| Python [ 5% 5B 0uAg 20t i Bt -

« 'namereplace’ (HLSVEAEIH) M \NC. . .} 6 SUFIIB R SRHIOT 1

newline ¥ filluniversal newlines B AT A% (BEALE T 3CAR ) . ‘B W PASZ None, "', "\n',
"\r' A \r\n'. B LTIEFEM:

o MU AR, Q2R newline 2y None, W& il AT S AP AYFTATARA "\n",
\r' B \r\n' g5, XEATHRIEA \n' FEREIPIEZ . PRER T, MR AE
FHAATE, BATE AR AR B AR B R T R HA A EE, W AT
METAFERALL, I HATE RAFIR 0 25 AR R B9 &

VAT, AR newiline Jy None, WIT ARIER \n' FHEHMEFRSN RAMINT S
Fffos.linesep, UMM newline ;2 '' B '\n', NWASHITEFE. WHE newline 2 AT HAth &
VA, B AR " \n" PRGN 45 & 455 .

R closefd /& False I B4 T SCHRAF AN Z X4, B A4 SO AR, 2 SCH IR FF
FEORFFTIHARAS . ARG S M closefd w6758 True  (GERIMA), A IFS IR B iR

] DASE 1A 328 AT T B4 opener SR L 5E ST R4S . RGNS EL (file, flags ) Vi opener
IRFFSCAF XTSRRI SO FIRTT o opener WhZWUR ol —NFTITHISCFHHIRAF (B os . open as opener
I 54438 None HIZCRAMIA) .

ST SO T T 4k Red
TR os . open () EIdir_fd ES, &R H s A BERFT I S
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>>> import os
>>> dir_fd = os.open('somedir', os.O_RDONLY)
>>> def opener (path, flags):
return os.open (path, flags, dir_fd=dir_f£fd)

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

open () PRELITIRIEI ) file object ZEBIEHT Bt BRI . Y H open () PACABIK ("w', 'r', Twt ',
"rt ' ) IR, B¥RElio. Text TOBase (JiRlli2io. Text IOWrapper) —AT25, 4
b A IR T SO, kMK Z 0. Buf ferediOBase fj—F3E. AIKMZES
iz R BT, BRfRElio. Buf feredReader; T’ﬁ/\_ﬂ:ﬁ?ﬂﬂll_ﬁﬂ_ il A
LT, B¥iREio.Bufferediriter, ME/SEAT, B¥iRElio.BufferedRandom, 4
SR g, <R B EIGTR E[]io.RawIOBase M—NFHKio.FileIO,

WSSO ERE, flilfileinput, io (BB T open()). os. os.path, tempfile
Mshutil,

5| &k—~% % F 1 open T ZEL £ile, mode, flags.,
mode 5 flags SHAT LATEJFIATH T BLfili B8 et 14
1 3.3 FiU
« H'T opener £ .
LT 0 B
s WEMAR T0Error, BAEROSError 514
o MRS CAFE A THE A ('x' ), BHERM L FileExistsError,

TE 3.4 MU R
o SCUEPRIAESE I4KIK o

TE 3.5 JRE I

o WERZRGFABhW, BESABBRTF AT, WREMESEILREIN,
MARf A InterruptedError 54 (JEEFEN PEP 475),

o WAHIT 'namereplace' FHRACTHEET,

TE 3.6 iR
o HMASEIL T 05 PathLike XFRHI I HE.
o 7£ Windows b, $TFF— MGl KRN 10. RawIOBase T4, MARio.

FileIO,

¥E 3.9 liRHE P: The 'U' mode has been removed.

ord (c)
X} 7R B4~ Unicode %HE’J FrE, AR FEE Unicode 5 S REEL. Bl ord ("a") RIS
97, ord('€") (KRITAFS) &I 8364 o X Echr () KA.

pow (base, exp[ mod]
1R [1] base ) exp Y W mod £74E, WIIR I base ) exp WREX) mod B4 (e pow (base, exp)
& mod HER) . HSHIER pow (base, exp) FMTRFIZHSF: base* *exp.

SROMEABAEI R . XTR RO BRAERRAY, NRRE R IO H B SRR A S 2R 50t i e 45
XFint BAER, GUREASERAERBMIER AL (SR HIES) | ﬁ%ﬂF%_/\f’%ﬁjﬂﬁ{ﬁ FEIX R
THOLE, BT SRR EON 7 RO 3 S ER) . B, 10%+2 3R] 100, {H 10%*-2 3R
M 0.01.
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X int BEAERL base Fl exp, WIHRLE H mod , W) mod Wh75i KA I H mod WA R 2 . ANARLE5 H
mod Ff- H. exp W AE., W base WoZAAX} T mod NA[ &R . FEXFIFH T, ¥F251& [F] pow (inv_base,
—exp, mod), Hr inv_base K base WEIECNT mod B4 .

NHEY T2 38 BYEIET 97 Hia:

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

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

1 3;;&%3&: XFint B8, =SH0BX pow BIHE RV —ASHCHTME, BT AV 14K
R A

TE 3.9 BUEH: AWK TS 2R SR RS

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

Ff objects T EN R file $5 2 B SCANL, LA sep 7 FRIFFER NN L end. sep, end, file F1 flush WIARAFAE,
BATBH AR EFSEIE L8 .

A HE R B ESHIR YA TAE, MRRPIT T str () —FF, WS ARG, LA sep HFE
KEM L end. sep Fl end R A FAFE BATHATPAH None, X EME HHERINME. WIRES
5 H objects, Wprint () ¥ HE A end.

file ZHb A& —ABEA write (string) FEMXSR: WRSHAFAEDR N None, TRFH
Msys.stdout, HTEFTENSESPEI N SCRFRFH, Hitbprine () ANGEH T iR
FISCHAXT S . XX 25, Wl file.write(...).

RO EAAREIET file, BAR flush KBEFSHCNELE, TR GH .

e 3.3 BCEHC 3 T flush KEETSHL.

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

iz [H] property JE .

foet RARBUBVEAER) R fet 2 M T BCEJE AL REL. fdel J& T MR B IEER R I H. doc
HIEMES RS P AR

— A AR E TR R <

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

def getx(self):
return self._x

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

def delx (self):
del self._x

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

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

WERZ Y, doc KR i% property JEVER) SUR FAFER . 75 Wi property K545 D1 fger 1 SRS 7 AFHR (A1
RIFAE) . R MM property () ff Adecorator B8 R SERRFAE SR AT AR 75 2 HL S B

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

@property

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

PAL @property FMigs & F voltage () FiERHAH— N HAMFE 2 FRA H L@ R getter”,
- voltage 1) SCRYFARFER X BN Get the current voltage.”

FHERHXT R EA getter, setter A deleter J7ik, BT A/ERMiER KO EIZFHE B
RIAS, HREAH R AU 0 BRI P e A PR R . X el A — R iR

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

Jj;i?E1ﬁﬁ%—‘?%~4\WJ¥%é%mo R A AN B8 K5 IR AR AL A i) ) 4 B (FEAR B
o x. )

AR [ A FAL SR X S AR A SIS AR S BT B JE 1 fget, fset il £del.
e 3.5 B FFALJE MRS G SR A R B2 AT 5 1Y

range (sfop)

range (start, stop[, step] )
BIRGERR N EEL, Hrange SFr E@—PNAAERFIIEA, W rrange x7 % 5771 %72 — list,
tuple, range WP SCRYTERH o

repr (object)
AL S — DRI R BT N FORTE A A . XTI 2 2RAOR UL, 1R 22k B 45 FR R
LU B eval () WP BN S AAMEIRE, EHMEL T RN e a2 — 61T
"‘%EEFEI’J %fﬁ‘% , LSRR ISR 4 B T AR R AL PR AL R A R . e DT I
JEX __repr () iRl bt sk BOh 1 SEBI FIk Y N 2

reversed (seq)
IR Bl —AN B[] Witerator . seq ol 2— T HA _ reversed_ () FIEMIX LB E Z X FiZF 5
W (AN O FIRREEBEBSHN __len. () H¥EM __getitem_ () H¥E).

round (number[, ndigits] )
AR [0 number £ NE/INEURUG ndigits GRS EERIE . U1 ndigits YR WG B None , IR [l fz Fe ki A
IELEE S
XT3k round () MNEZREL, (HAWE BRI 10 E’Jﬁ' ndlglts PRMEEG ARS PG
BB AHAE, WIEEEMEEL (L, round (0.5) il round ( ) ¥ 0 M round (1.5) K 2),

AEATREBUEHT PTVE A 800 ndigits GEEL. ZEHED. 1R ndtglts %}j‘Zé W% 5% None TR [H{ECRF A
B BWEREHES number (2B R

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

Heft: AR R IT round () AT NATRES A A Blll, round(2.675, 2) K4t 2.67
MAEIAER) 2. 68, XAFEREFAR: X450 2T REEA I b L AASBEDATE A
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HORHaHIFoR . 5517 tutfp-issues TR HZEH.

class set ([iterable])
Rl A set X5, W PAESATG M iterable FKITCER . set 2 —PNERA. HEGset
FE & KA — ser, frozenset FRELFET XA SCRY
A EHAMRITE S BEWNEN frozenset, 1ist, tuple Mldict 35, PAfcollections fHbk,
setattr (object, name, value)
Wt Sgetattr () P, HSHH—IXR, —ADFHFBRM-—MERE. FHABRHE—1

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

class slice (stop)

class slice (start, stop[, step])
R El—/NFE/RH range (start, stop, step) ﬁ?ﬁ%%glﬁlﬁ@?/k?x#%o Herdr start Fl step Z44
ERINHK None . YJFWEEAMNREX Y SEE (SOLENME) 1S BdE @ start, stop Ml
step. EATEAHAMEADIGE: AL B8 NumPy DA HA Mgﬁi‘f%ﬁﬁﬁﬂ? CILRSE SiA
AR P RR D BRI AE . B a[start:stop:step] B a[start:stop, il. iHH
i itertools.islice () T fifREIEAZRH—FRAIA

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

MRl iterable TR o] — B CHEF S
HAMA LS, BTG E N KBTS

key ¥& &t A EASE R, F T iterable (AEREASTT R R R EUH T IR B (P40 key=str.
lower). BRIAH N None (HHEILEKILR).

reverse N— MR E . WHRAE N True, WEANIFEIC R # A BUF LA THER
i functools.cmp_to_key () AJ¥F#EA cmp BREE N key BRI

WENsorted () B2 RER . WER-—NHER B ORAN 2 B0 FURESE SRAN SR 1K 70 3R A RS I 5
MHARER — XA FIT T2 EH (BIASEHERI . F T ) -

B XHEF RN R HORE , 7215 sortinghowto .
@staticmethod
FE B S
ST EASBRR S NS ZEIH— NS, W I

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

@staticmethod XFETERIR AN R EL ) decorator — 1% 255 function,
BRSO YRR W] DAZESE E AT (B0 . £ () W R] DAXESER EFEAT (Bl C () . £O))s

Python FHESTTA S Java B C ++ HREE T AR M. HiESFclassmethod () , HT AR
FHZEH 35 BREH AR 1A

BITA R Mias—FE, WAl AR AR —FFIA ] staticmethod , FHRPHARATHLEEAE.
ﬂﬂ%ﬁfaﬁ? T (5 R BRI LA S BN b S0 . AT B,

class C:
builtin_open = staticmethod (open)

T2 A RESIHEME R, S types .

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

R[] —A~str A object . HRFFAER, WSHstr() .
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str @WEFFHcass . B2 X TEFRNFEEER LTI EL —srr,

sum (iterable, /, start=0)
M start FFUE B 2210145 % iterable (PSR AR 8] S AHE . iterable /) X558 & A%, T start B R 7o
VFRFAFE
X 5B B SR, A AEsum () WK, PREEFEA R EG R X2 .
join (sequence) . FPAY NG BEXTIFE S E KA, WS @mach. fsum (). BEPHE—R I A%
X4, FEEMHitertools.chain(),

e 3.8 MU start JE 2] H] KT S HOLARITE .

super ( [type[, Object-or-type] ] )
R — ARG, BRIV A4 type (ACIEEILAZE . BT EAESE g 2R 4k
HRITERA -

object-or-type Wi & 1 T8 & Wmethod resolution order. 822 M type Z JGWHIZTT G

2B VE, WA object-or-type ¥)__mro__ D -> B -> C -> A —-> object #H H type W{EH K
B, Wsuper () W& C —> A —> object,

object-or-type ff)__mro__ J@MHH T getattr () Mlsuper () FrLE/ A BT ERIY .. %
JEMESE SIS, AT DATEAT AT 4k 7K J2 S0 235 #4 A T BT P Rl o 2

WARERE DS, WRBIPEENREREEN. WRE ZADASH D5, W
isinstance (obj, type) UAUNE(E. WRE - ANSHH—1ZEH, ] issubclass (type2,
type) MACHEM (Xi&EH THRIE).

super AP HAU B . AEHAT BRAR Y RZREER , super T RGBT 2 E
AR, AT AR B Z 4ed . IXRh A AR AR TE = o super B IRARHAIML

A MBS S I TIEE H S MEZ QORI BI04 Python By, FERS S I3 7 5L
PSR AR S R A TER . XS 2B ORI RE, TERXI A 2SS
[ A 0¥ o TRV 58 ) BESROXATO IAAE A M UL N BRI R 2844 (B I8 F DU Se A i5 AT
Hﬁﬁﬁ;ﬁilﬂ‘] » MR R B Y 2 2 AR SR, 3 R AT 7T BE AL S IS A T 2 BRI ST
EESJ

XFFPA_E AN B, i 2 AR S A A X R A

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

BT AN, super () WRTHTEMEAL. — 0T 6ERY BL AP B 7E 2 ol R 9 28
Hl descriptor ,

W YE B super () 2 AE R 5 0m 8 v 2 300 40 5 i FE G —EB 4 RSB, AN super () .
__getitem__ (name). EMEF|X— S 2@LLMEHCH __getattribute_ () F¥k, XFE
SLAE AR T B 4 =2, I S ME S AR K . XV HL, super () fEf% super () [name]
TR FH ) AR A T e e R s U A A S

HEEBRE, B TENSERIEAL, super () FFARRTAETIENTEA . PISHAIEN
a4 SEOT U TS . BASEOENGE T8 AT, RS T AL 2
2T ATE RS 2R 2 i A2, bR 2@ Ty YA 1) 24 i & 1
XA KA super () RAMTEATMEERI S, #S 5 (61 super() HIFEH .

tuple ([iterable])

BEIRYAR RS, Heuple SEhr ER—DMAWERFHRE, S0WAELm 575 K72 — list, mple,
range H R SO o

class type (object)

class type (name, bases, dict)
BAN—ANSH}, IRIA] object (RAL, IRIFEZ—A type X4, Wl Sobject.  class_ Jirik
EIURGE VNG
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fEtF i isinstance () WEREORIGMXIRMRE, HHEXHE TR

BENZAZEET, IR Bl—ASHH type X% . IXAEATT F g class A —MahiSER. name F4F
FRIRAH H R name_ J@Y; bases JTCAF B BH HE WA bases_ JgPe; 1 dict 7
AL 28 R ) 44 25100 0F B il 2 AR s dice @M. B, T
SRER) SR R B £ ype X4

>>> class X:
a =1

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

BB R 4

TE 3.6 iR type I FRUPRARER type. __new__, FFAHREMH—HSHIEAARRBOT
E AIUESITE

vars ( [abject] )

RE, 26, SEHISAETHE A dict JEMMXNRN__dict_ J@.

FREHAN SRR XS R B R dice JEik; B, HeEXNRKW__dicc JgMnlfes
BENREBIS A (BN, K& cypes. MappingProxy Type P Ik HIEHEHFUL)
KSR, vars () TRl Iocals (). R, locals F AU EBGEME I , A% locals
L S B 2 A

zip ( *iterables)

ARG TR A DA R TR IR AR

Bl ATCH R RS, RS | ST AR BB ZRUT ISR RS | IR, 24
P AT IEACH G i S — MR, AR IR A — RO R B H0, B
FfIR Wl —AFTHRE AR . AIFSEO, ERRR R A2k 8. T

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

PREL S ARIE T B RS G4 M ZE B AT P R . BASPT DAL zip (*[iter (s) 1*n) IXFEAGHE
FE B — R B RN n 04, CRFER B A5 n Ik, PAEREAN ) o4l
HAHE n WA ZIERISEE R . BRERREREUE R AR N KN n RS

RN DK LB SR BN UEECERS, W zip () R KBS f ARIET . 40
IR R EE, MWk itertools.zip_longest ().

zip () 5 * BEAFME A AT AR R — 513

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

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

>>> zipped = zip(x, V)

>>> list (zipped)

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

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

>>> x == list(x2) and y == list (y2)
True
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__import__ (name, globals=None, locals=None, fromlist=(), level=0)

g Himportlib. import_module () AA], i@ H#& Python gk HP AT E 2 =2

IWEREL 2 B import WA AR . ‘B R AR R GRS 5 Abuiltins BRI IR(ESS builtins.
__import__ ) PAfEMEER import BAJAYE X, (A2 MEUR B VG, FAHEHSAST (S0
PEP 302) il HEA S LHFEAEM H IR, I B A FEAR RS, FF2 a2 B e T 2
BRAASEEL ., FIREARZRINEIEMH_ import_ () MNIZM importlib. import_module ().

LR T name B, A5 ] BE(HE FH 45 7€ 1) globals F1 locals iy A0 AE ALY bR SCH 44 FR
fromlist 25 13 7 V%M B name Fg 5 IFEHU S AXT Gl TG 2 FR . AnifESEEl 58 4 AN locals
SR, AUEH globals Z80RHE import WA LR 3,

level 157 2N IR B AN FA . 0 BRI BRE LHRITLRXFA o level Fy IEBHZRANT
BRI import_ () MHR, HERRIHRZE GEES I PEP 328),

X4 name FEIEA N package .module i}, MHERFSREEHEEZHNE (FE—ES52ZHNA
FR), M0 DA name 62 WBEe . (HJ2, 2251 T ARSI fromlist Z400F, WIEER [E] DA name 654
IR,

B, 4 import spam HYZEALRF N5 AT A AE AR A7 585

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

HH] import spam.ham BYZRAFF AT IE A

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

WEREX R impore () RAMRPITHZEERAY, @il import IHAIESEE BIRFE
ARRIIR G

H—H, iE4) from spam.ham import eggs, sausage as saus HZ5HE¥ERH

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

TEIX B, spam.ham iRl import () k[l BGARIR GO MR H BT R4 E
{ERSINAI R

RSB A PR AR (WTREE ), W EEH import 1ib. import_module ()
TE 3.3 FiUFE PR Negative values for level are no longer supported (which also changes the default value to 0).

23


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

The Python Library Reference, A& %5 3.9.0a0

24 Chapter 2. WEFRE



CHAPTER 3

>
[
3k
il

AORNE BT NE AR, B2

False

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

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

NotImplemented

TR R AR B BRI (B, _eq. (). __1t__ (). _add __ (). _rsub__()
45 FORBRAVERCA F AR S S TAIR R H g, AT DA s R O (B,
_imul _ (). __ rightnd__ () %) &Fl. ERYZEENE,

MR 24 T dEH (BEH) Jy kiR ] “NotImplemented“Bf, ffRERRRF 22500 ) —Fh 28 (s HiAth
—SERVRIRAE, BURTIESAT) R AR T 220k 1] “Notlmplemented®, A RERSF
FIRGE LA . A ERIR AR “NotImplemented k-5 His T4 4 15 1 5 501 7] 1] Python AUHS Y
“NotImplemented*“{f .

Sk

Z W EIM AR R,

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

Ellipsis

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

__debug__

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

HEfig: AR None, False, Truefll__ debug__ JLYREHIME (RESEN, MELEEY, K351
KsyntaxError ), FIPAEMTAARGA N “EIER” FEL

25
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3.1 HH site IBIRANMBPEE

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

quit (code=None)

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

copyright
credits

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

license
MATEIHON G, 2ATEH—Z%H E. “Type license() to see the full license text”, 41 MR F, X
PAO U B R SE BV AT IESCAS (BRR R —Bf) o
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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

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

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

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

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

4.2 F/RIZEH — and, or, not

R TA/RIBH, RS TH T

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

27
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ey 1 #R E2ed
X Or y if x is false, then y, else x (D
x and vy | if xis false, then x, else y 2)
not x if x is false, then True, else False | (3)

R
(1) XRANMERZESF, FILRGHESE A SECRER A 2558 A2 FeR(E.
(2) XRANMERIZELF, HIL AR AN SECHBEMAER A S8 A 2Fek(E.

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

4.3 LLE

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

RIS T R
< JURINT
<= NTEEET
> SRR T
>= RTEET
== ST
= AET
is REIA
is not | HERRXEIRH

AN FE R RO 280N, AR ZRBRT R A RE TS LR . == BREARA E L, HXF Rt 5 3558
(Biltn, %), BT is . Hith <. <=. >l >= BEFTEA Z LT E L. B, 4S5H%8
MSEZ —HERE, EN&ME TyvpeError B4,

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

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

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

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

4.4 PR — int, float, complex

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

By iR S IME BN B RS B AT I A RO B . AR B R IE (B35 TN EERL A
PERIAN —HERI L) SRR S/ NI ECRE AT IR T S R O R AR T AR
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kg B AU (SEECA R
TR HL

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

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

PRAT DARE I BBl s B R A5 31 R A S

=8 #ZR R | R
x +y x Ay IFI
X -y x Ay 2
X *y x Al y [F 3
x /vy x Fly BT
x //y x Fly WAL (1)
X %y remainder of x / y 2)
-x x JUR
+x x AR
abs (x) R ESSEE RN abs ()
int (x) FF x FeAf R (3)(6) | int ()
float (x) F x BRI AL @) 6) | fioat ()
complex (re, im) | —ANA L re TR im (5. im B K 0. | (6) complex ()
c.conjugate () R c 1 ILEE
divmod (x, V) (x // vy, x % V) ) divmod ()
pow (X, y) x )y R ®) pow ()
X ** y x )y KR (5
(1) WFRMEER R . S5 REE A, (HE5 RN —E & int, BH R EIE W R ICI5 8 7

BAL//200,(-1)//2H-1,1//(=2) R =11 (-1)//(=2) KO,
() AT S WRNARE Y& MEH abs () Fefoh T Sk

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

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

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

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

BH
math.trunc(x)
round(x/[, n]j)
math.floor (x)
math.ceil (x)

&ZR

x BWr N Integral

x HAE] n /NG CPEUE S ARIEE. WA n, WERIACH O,
<=x W KIntegral

>=x /N Integral

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

4.4. ¥R — int, float, complex 29
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4.4.1 BHRBINIRNEHE
%ﬁ%i@%ﬂ%ﬂ‘ BB WRHAOEFRER, R TN T 2 A5G0 — R ME T
A,

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

BERMR A SE T P HE P 1R s 514

ey} ZR JES 2
x |y | xFly N 2K 4

x Ny | xFy#EA TR | 4

x &y | xHy®HML 4
x << n | xEBni (1)(©2)
X > n | x G nfi (H(A3)
~X x B U

W
(1) B EHURAREN, £F8E & valuesrror,
@) 78 n BN TR AR pow (2, ) .
() 48 n BT AR MR pow (2, n) .

@) HHWEEL—ANFIIF ST RBANARAS R MY E R (A% E RN 1 + max(x.
bit_length(), y.bit_length()) Z{PAL) FHATIXLETHE R 2 PASRIGAH 4 T LR A4F 5
DL R RE LS SR

4.4.2 BHXRBBIMINTE

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

int.bit_length ()
A [ A 0t il s — N BRI TR A, AR LA R Y 2

>>> n = —-37

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

>>> n.bit_length()
6

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

LT

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 Hi e

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

b'\x04\x00"

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

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

>>> x = 1000

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

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

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

signed Z: B0 E 2 A5 T I AME R R R BEEL . WNIR signed fy False I HEGH & A, M
gl &k overflowError, signed EAE N False.

3.2 B Tge.

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

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

16

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

4096

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

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

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

16711680

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

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

signed ZHHGWIIR A5 —AHMY AR BEL
3.2 BRI HE.

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

3.8 BRI HE.

4.4.3 FR 2B NAE

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

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

M£8| %k VvalueError,

float.is_integer ()

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

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

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

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

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

N AR R B IE AR

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

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

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

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

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

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

444 HFXRMSFHITE

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

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

FEAN LI AT i

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

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

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

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

o [AIFEE, GRS -1 MR -2,

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

%,

omplex WM F{HE:

imp

def

def

def

ort sys, math

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

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

mn

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

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

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

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

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

hash_value = -hash_value
if hash_value == -1:

hash_value = -2

return hash_value

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

if math.isnan (x):

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

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

return hash_fraction(*x.as_integer_ratio())

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

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

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

return hash_value

4.4.
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4.5 X EREE

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

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

BN G BHRMEA SR, WE L — vk

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

BRI R H B FLEFFAT N, BANSEREANT 2R EBSC

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

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

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

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

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

WG IAT AR SE BRI E F T

451 HmaesE

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

4.6 3R — 1ist, tuple, range

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

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

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

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

SR, A ARHTAR JOHE DX 4 ik SR MR AL
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ey} ZR 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 PR BE

min (s) s By F /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 AR ES: 1ist () 3K 1ist (iterable)

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

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

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

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

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

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

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

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

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

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

ﬁﬁ%é} I ZiVal uekError,

4.6.5 jT4A

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

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

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

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

TSI T BT —AR AR

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

4.6.6 range %8

range RMFIRA TR WET I, WHMTAE for MHERPIRFREERIIREL

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

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

K ValueError,

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

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

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

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

K OoverflowError,

— & range %5 HIHF:

>>> list (range (10))

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

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

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

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

[0, 3, 6, 9]

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

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

[]

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

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

start

start JTEZ A (WRZIE S A PEHENH 0)
stop

stop TBZ{H
step

step E S II{H (WERIZESARFEHEN 1)

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

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

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

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

>>> 10 in r
True

>>> r.index (10)
5

>>> r[5]

10

>>> r[:5]

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

18

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

1 3.2 iR SE3) Sequence ABC. SCHFUIRMITUAUERT] o I 10t X GAERE I 18] N HEAT A I, 1
ARG — R,

TE 3.3 BUEHG: & == FI''=" AR range XF 4 i@ SLIEF SR IEATILE (A HAERT RFRIR ) o
3.3 HhRINBE: start, stop fllstep JEIE.
S

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

4.7 LKRFINHKE — str

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

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

&?jﬁ%i}‘é7 ("spam " neggsu) —— "spam eggs"o
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THZ Y strings A A KA FAFR PR EZFER, BIRSCRESOFS], ARGER © (raw”) RiZH
HEE IR R SO S AL B

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

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

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

1E 3.3 WUEEL: o 75 Python 2 R A ] F %S, FRR A AR FIEEMEH u fATgR . CX A7 Fm
B& SR, I EARES v Bk .

class str (object=")

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

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

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

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

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

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

4.71 FHEBNREE

FAFRLI T A — A% FPANEAE, BOMEAL T DU F1 i — e Pty .
FREER S PR TR RS AR, — R T R I SRR TT S Bl (Bl st r . format (),
R F A BB R MG 2 LT B M —MgE T Corint £ FEXMRAL, BRILBRZEALE
FRAE, HF HEMELAESEE, (BR8] A RS DL X FER PRGH (printf Ao 5 4 3 446 X 10) o
BRI S A AL T2 FR 5 s T VR AR, SRR SCAHE S TR (Blnd & T re BB IE
DBk ) -
str.capitalize ()
RPEFRFRREIA, e N FRRE, HRA/NE,
TE 3.8 M B — N FRFBAERA T titlecase [fij A /2 uppercase. XM EE AR FERRH
AENFRUCNRE, HAREHBFIFRE.
str.casefold()
R JEFRFER BRI NG R RIA . BRI NG B FAFER AT T 288 KNG [ VR .
HBRINGRU T h/NE , (BREMIE—L%, RAESBBRFIFR PR ITE X NGEEIER.
B, fEE/NGFEE B MY T "ss". T ECER/NET, lower () NSNS "B ARAT AR ;
Mcasefold () MERFHFEH A "ssm.
THR /NG SRR 2 I, Unicode ARifERY 3.13 75,
3.3 FriR e
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str.center (width[, ﬁllchar] )
SR KBl widdh (97 R AR IE . B 2 1Y fillchar BOEPEAIZS R (B
ASCIL Z5A8AF ) o QISR width /NVT45F L1en (s) MR ] R EAFER (R R AR o

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

By default, the errors argument is not checked for best performances, but only used at the first encoding error.
Enable the development mode (-X dev option), or use a debug build, to check errors.

TE 3.1 UM AT X AR E S0 R
I 3.9 IR The errors is now checked in development mode and in debug mode.

str.endswith (suﬁ‘ix[, start[, end] ] )
WA FAFER AR E (Y suffix Z5HGR ] True, HNRE] False. suffix tn] DASY o 2 IR 1) 520
T@ﬁiﬂ@ﬁéﬂo WERA W EIT start, AR5 TG E G EIT AR A . WIRAT AT IEIT end , F5AE T i 5E (7 L
IR

str.expandtabs (tabsize=38)
BB FAFER I EIAS, AR 1R & A s SR, BLRBGR T Y i 8 ( E LG E 1
HIRAFIERE . 4 tabsize DFAFBON—HIZRAL (BOAE 8 W BUE M HIRAAES 0, 8, 16 HUSHE)
ZIRIPFATR, YA FHE BB TR P T . MR TAEN RN (\v), W&
TESR AN RSN, HEIAFS T F— PR (HRFASAPE S ) Wk
FARBATAF (\n) BT (\r), BBR G UHIIERCNE . B HAL TR 2O
AL HFFF A HIFNIN—, AEETAAERHT NN 2 W s

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

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

str.find (sub[, start[, end] ])
R T FAFH sub FE s [start :end] YIR WBEHREINIR/NREG] . RS H start 5 end AR EEN
VIR 2R3E. W2 sub R E R E -1,

M £ind () JFIENAZAAEVRTS ZRIE sub Fre U o ZAE sub 24T A7, 56l
M in BefEAF:

>>> 'Py' in 'Python'
True

str.format (*args, **kwargs)
PATFR AR AR . T T YR 00 A B AT DA & A5 e T B DAESR S () FEERAES
Bl BRI AL S MBS RG ], 353 DR TSN AR, BRI
| AR PP AR ST 2 DR A R R S B A R R

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

TP X T A5 $ 95k T KT DMER A ARFHR AP R 1A s e I i e i

TEMR: M n B8 (Bl ' {:n}'.format (1234)) MR AETFE (int, float, complex,
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decimal.Decimal JHT25) IBHE, % ERES K LC_CTYPE XIE %% LC_NUMERIC
I PAfRRY localeconv () i decimal_point il thousands_sep FE, WHEBEA1EIE ASCII
FAFEK B 1 E Y055, 9 H LC_NUMERIC KI5 LC_CTYPE R A—E. MGk
5O AR .

T 3.7 WUE S 24 n RAUEAALECF I, R EE R L O S Im I PEHIRF LC_CTYPE Xk
B N LC_NUMERIC X,

str.format_map (mapping)
KU T str.format (**mapping), A ZALTET mapping £ B 86 i A2 & il 5] —
Adict. BHYHIER AT R% napoing b diet 1 TR
>>> class Default (dict) :
def _ missing__ (self, key):
return key
>>> ! was born in '.format_map (Default (name='Guido"))
'Guido was born in country'
3.2 FriR e
str.index (sub[, start[, end] ] )
FKMAT rind (), HERANE RSG5 K valueError,
str.isalnum()
Return True if all characters in the string are alphanumeric and there is at least one character, False
otherwise. A character c is alphanumeric if one of the following returns True: c.isalpha(), c.
isdecimal (), c.isdigit (),orc.isnumeric ().
str.isalpha()
Return True if all characters in the string are alphabetic and there is at least one character, False otherwise.
Alphabetic characters are those characters defined in the Unicode character database as "Letter”, i.e., those
with general category property being one of "Lm”, ”Lt”, ”Lu”, ”L1”, or "Lo”. Note that this is different from
the ”Alphabetic” property defined in the Unicode Standard.
str.isascii ()
Return True if the string is empty or all characters in the string are ASCII, False otherwise. ASCII char-
acters have code points in the range U+0000-U+007F.
3.7 I e
str.isdecimal ()
Return True if all characters in the string are decimal characters and there is at least one character, False
otherwise. Decimal characters are those that can be used to form numbers in base 10, e.g. U+0660, ARABIC-
INDIC DIGIT ZERO. Formally a decimal character is a character in the Unicode General Category "Nd”.
str.isdigit ()
Return True if all characters in the string are digits and there is at least one character, False otherwise.
Digits include decimal characters and digits that need special handling, such as the compatibility superscript
digits. This covers digits which cannot be used to form numbers in base 10, like the Kharosthi numbers.
Formally, a digit is a character that has the property value Numeric_Type=Digit or Numeric_Type=Decimal.
str.isidentifier ()
Return True if the string is a valid identifier according to the language definition, section identifiers.
Jl keyword. iskeyword () RAMFFFH s @ NREIRRFF, Bl def Fl class.
ANk
>>> from keyword import iskeyword
>>> 'hello'.isidentifier (), iskeyword('hello")
True, False
(%))
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(£ L£50)

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

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

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

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

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

G FLF R HEAE Unicode “FAFHHRIE (B Municodedata) F1 132 TN 2s ("Separator, space”) B
JRIEMLZEH WS, B 5L S IF4F .

str.istitle ()
Return True if the string is a titlecased string and there is at least one character, for example uppercase
characters may only follow uncased characters and lowercase characters only cased ones. Return False
otherwise.

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

>>> 'BANANA'.isupper ()
True

>>> 'banana'.isupper ()
False

>>> 'baNana'.isupper ()
False

>>> ' ' _isupper ()
False

str.Jjoin (iterable)
IR [E—A~E iterable W AT R PHEIT LA) FAFER o QIR iterable WAFAEATAT AR EAFERE 4G by tes
MEN 25| Kk TypeError. WS ENTAFRRAERN TR Z B H 0.

str.ljust (width[,ﬁllchar])
R R width 7R, JRFAFRFE R R RS 5. (T2 R fillchar EFEZS A7 (BRI
ASCIL Z5K845) o WIS width /NT25F Len (s) WK A] JE 545 B (R EI AR

str.lower ()

R EFAFER I RIA, HTA X5 NG I FAF AN o
Jit et/ NE SR VA 4255 WL Unicode ARAERY 3.13 7.

str. lstrip([chars])
B PRI RIS, BRI T R AT chars RO E BB AT T4 B . QR4 IS B

4 RAY K NB I A2 A8 I R — 2 B @ $EA7Lu” (Letter, uppercase), ”LI” (Letter, lowercase) 5{”Lt” (Letter, titlecase) 2 — 544 o
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 None, W chars SE NG 2N . L5 L chars ZHOT IS EHAEIS; RSB IEBRSEE
T 2

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

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

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

str.

str.

str.

str.

str.

str.

str.

str.

str.

WES R — AW fitstr. translate () ffi FROEEHT IR .

WERRA—ASH, WERAUE—AFF Unicode I 775 (%) BU7AF (KEEN 1 I7ATH) R
415 Unicode {7575 (HERKER) FAFHE None W7, FAFHERF SN Y (L5 .

WEREASE, WEMTUAUZ K SR, I BESRFMT, x A1
gfljy AR BT WAL =S, BOAR— DA, AR S A
]2l None,

partition (sep)

1E sep BB AL E IR 7478, R E—4 3 o4, HP &0 mingilag . 2Raras g,
AR BBAFZ JE W o AR BT AR 4R 3], WLREE 3 Jo2H Al & EAF A B AR AS 25 EA5 R
replace (old, new[, count] )

R B FAFER R RIAS, A B BT AT R old FRRFGEN new. WIREGH T RIIESEL count,
B count YCH L.

rfind (sub[, start[, end] ])
AR [T FRFES sub TEFRFH APERBIR IR () Tl XHE sub ¥ 7E s [startzend] 24
o RIESHY start 55 end VIR FR . AARRARE R ] -1,

rindex (sub[, start[, end] ])
KT rrind (), (HEFFERS sub KILFIN &5 K valueError.

rjust (width[,ﬁllchar])
SRR K widh (05505, SRR AE AR A N FE . MR RS RY fillohar SUFE2 R0 GBI
ASCIL ZEARAF) o QISR width /NF45T Len (s) IR [] P45 55 (Y Rl AS .

rpartition (sep)
e sep i — WAL B 45, _IB—A> 3 e, HAh o oA mingsss . e
i%%&ﬁﬁﬁZEE@%ﬁ%o WA BEAFAAR R, WERIEY 3 T4 AP A A 28 247 R DA 4 R

rsplit (sep=None, maxsplit=-1)

IR —A A ER Y BRI R 3R, S sep AR R ER . QRS T manxsplic, W) 23t
11 maxsplit WA, M & 2IFG. WIR sep RAEEBCH None, ARA 2 LI FAF R PAE R4 b
o BT MWGHFFIEYFS, rsplit () BHAWFT HEECT R ik split ().

rstrip( [chars] )

W EFRNEIA, BRI R BT . chars ZHCNTE EEB R TN FLE . WRE IR
H N%wa W chars ZHERNFEIR AT SLBR b chars ZE0FARS E AN TTRERSHEBSEUE
KT 4G

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

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

'mississ’

split (sep=None, maxsplit=-1)

R[] A AT ER Y BRI B 3R, (T sep VR AR FATER . WIEREE T maxsplit, Wi Z 3t
1 maxsplit W5y (FM, FIRKESH maxsplit+1 DICK ). WER maxsplit REGEE N -1, M
NRRAFR B (FEATHTE PTRERTR ) -

WERGH T sep, WIELLH) 3 RFA WA GE—RMZA R0 B FAFE @ L, 2.
split (', ") BFaREl (1, v, '2']). sep ZEAVRER Z A FERFAM (FIA0 11<>2<>3" .
split ("<>") FFRE (17, '2', 13", MAHREN IR A T AT AR [
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54n:

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

[rar, '2', '3']

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

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

[rar, 2y, v, '3, ']

U2 sep RIETEHCN None, W& 7 —FfR Sk B SAR 2PN BAS S AT, AR
P EITLBOR R FATH, AR FAFR U S pr A s s i ih . L, (1 None #fpas
TR B & S P AT R ] (] .

Biltn:

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

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

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

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

str.splitlines ( [keepends] )
IR ]y JEU A R R AT SR, TEATIA AL By . SERIIRPAU ST, BRAAR T
keepends H >}y EAH.

W YES AR Rt A7 a0 55, A7l f duniversal newlines /)—R4E .

KA ik

\n 1T
\r EE3S
\r\n EESE TR

\v 3 \x0b | f7HlFAF
\f 1§ \x0c | Hhkh

\xlc S bR AT

\x1d A BRAT

\xle 1SR IR

\x85 T —17 (C1 =i 15)
\u2028 1143 BEAT

\u2029 20 AT

15 3.2 JRE: \v A1\ £ B Bf T A8 3
Bil4n:

>>> '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']

ARFTsplit (), U THWFEE sep b, WFRFHHB U ERARI— 2503, TR
WAT RS AL b AN AT

>>> "" splitlines ()

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

YEMHEE, split ("\n') ISR N:
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str.

str.

str.

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

['']

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

startswith (preﬁx[, start[, end] ] )

WERFAFFHR AR E 1Y prefix THARMER ] True, THMRN False. prefix WAI DA 2 IE AR A Hi
ZEAL IR TCE . RAT W R start, K¢ MFITHE ECLEIT AR . QRAT W IR end , FFAERTTRE (L
BRI

strip( [chars] )

R EEFFRWEAS, BREP R FREFS . chars ZECHTG € BB BRFAFFEIFH . mH
WA None, W chars ZEERINBE IR ZEHEAT. SLBs L chars ZH0T B € BRI BG4 2
RS HUE T E H A

>>> ! spacious '.strip()
'spacious’

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

BAMURHT S AIARE chars ZHUEF N FATH PR . TR PRI BRRHEIB B MR E ST
chars P4 5E TR FAFINMSE 1o RN RS R im A A . Bl A:

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

swapcase ()
R R AP RA, o KRB/ ING |, RZINA R s . swapcase () . swapcase ()
== s HFAR—ENEMH.

str.title ()

R AR FAF R AR A, H AR — NP RE , HaF /NG,
4n:

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

BEE AR R 51EE TR L, L F RN B 1208 A2 B LR AR
AR, HEREWRERERMESEAGIAREIHCS B MOy B, X0 S E8UR a2 4

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

AT DA A Rk s R AL AT XS R S AL B

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

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

str.translate (table)

B R AR A, b F G MG Ry, R 0me— A
__getitem_ () FRLIERFIBAEM XL, @ H Nmapping 8sequence, 4 PA Unicode %1V ¥ 5
(BB SHRBIN], X g n] UL ARl —Fp4edE . 3R [A] Unicode J75- 87 AFef , REFAFMLST
R ANEENFAF; RE] None, FFFAFMEERFAFR MR 85|k LookupError Fi4, K
TP A 5.
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RATAE st r. maketrans () BT AR FRF RN PRI R 8 — AL i i 2% o
TS codecs BIPAT R Hl PTG I BE R 5 =

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

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

fian:

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

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

4.7.2 printf B FIFRHENAL

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

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

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

RO LA TSR S A DL AL, AT AR A 1 T
Lovst F4E, RTAROE IR,
2. WenthE (ATEE), BRI FAHIIALR (A (somename)).
3. BERRER (ATEE), T WA 4

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

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

6. KB (Aik).
7. BEHRA,

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

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

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

AR -
s | &Y
Y AR AU (BE SO R 30) .
10" | FHR AR EE AT
| BRI AN T (AR 0 B, WISEEEH).
U R AP A AR I (SRS TR ) IR R A
RS TA O B ) RS TRIREEREITL (27 1% BT ) -

FTDA K BERE U (n, 1 0 1), (HL20/2, TR0 Python U A % — DL 31d 44T ad.

FEHIET -

|| aX i*
¥ &
'd’ HEF St

i R ik

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

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

c! AN (R BB CRNFRF ) A ) o

'r' TP (i repr () #{T(n Python X} %) . 5)
's! PR (B scr () 564 fTA] Python X§42 )., (5)
ES o (Bifascii () ¥4 T Python X§42) . 5)
S AEWBH, FEERPRE A "% P4,

HRE:

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

>>> 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

HfR: &%t Python 2.x A FIKERH - #E Python 2.x R4, Feif 8 i FAFEE (2.x Frdibp izt N E —

PERI BRI S:) 5 Unicode FAFH HEA 7 R R aUhedi . X2 0 T SE BN R AR @M, PAE

Ji/ Python 15z ] HSZHF 8 {37 SCARMT Unicode SCASIE 5 R A WM A —5555 . 7E Python 3.x Ht, X 265 04%

?ET}}@?* 4‘?8 A — 515 5 Unicode SCAR ] 45 400020 S X HBIEA T, bytes 5245 HR X 42 1) LA 4
a2 AHE

4.8.2 bytearray Y%

bytearray X4 i&bytes X Z R AEXT WA o

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

bytearray X} 4% € J@ A H{HIEE, B
o fllE— 2Ll bytearray ()
o BlE—MEE KA EIE LM bytearray (10)
o JHAT BB AT BT S bytearray (range (20) )
o St b DX PSR HI B 1 BB bytearray (b'Hi! ")
H1T bytearray X G52 W AR, AZNTAR G T bytes 4= bytearray 3 4F W FTHiA ) bytes Fl bytearray 245
BEZ A, SRR T & FAHEAE,
B2 Wbytearray B ZEAL,
55 I VAN 4 1 QL O VAt I NN P 3 /AN 1 = 1 o WG A 14 110 O K2 = WY £ 74
Hb, bytearray ZEHYHA M AR SR O BRI 2 5 v -
classmethod fromhex (siring)
bytearray IRl — RIS E & A7) bytearray X5 . FAFER A R B
FIPIAST7S BRI BB A AL, o i ASCIT 28 FAfF 2 9k 20

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 ()
Rl AFRFERRTS, GRS LB R AT AT A TS 2R
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>>> bytearray (b'\x£f0\x£f1\x£f2') .hex ()
'fOf1£2"

3.5 H I EE.

1T bytearray Xf 42 /& B HOE W P51 (FAF513), RIULXEF—4 bytearray X142 b, b[0] $H—4
BE, M b[0:1] REN—KBEEN 11 bytearray X4 . (X 5 CARFZARFRAR, R IRY R FF=A4 1%
R NRKER 1T .

bytearray i 4 (1Y) & 7~ { | bytes X 4 7 [ {H #% X (bytearray (b'...")), H N Bl & &% b

bytearray ([46, 46, 46]) XFEAUMET A . R PAHH 1ist (b) K bytearray Xf 454 i
A~ E B B B 5

4.8.3 bytes F0 bytearray £{E

bytes I bytearray X RHR S F7A A Fpol A EATAUEES IR RIERL, WRE-S AT bytes-like object
PEATHARE . R RETE, BT AR A iR G A & 2 R (2, BIEGIRAYR
[l {22 n] B B T B R Ry

1Efif:  bytes Al bytearray X R I IAAEZFATHAE AL SEL, WRTFAFHR TR SZ bytes XF 4N
HZH—He. i, VR LA T ik

a = "abc"

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

a = b"abc"

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

HLLE bytes il bytearray A (I A ASCIL A9 —dEHIA% A, DRIMAE A BRAT 8 — E ROt o 17 24 38 7
. XLERRA AR SO B

YA X BT ASCIL (W # VR AL R PLEE T ASCIT fyg A7 6 1) — B il 5508 mT R 2> 3 SR R

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

bytes.count (sub[, start[, end] ])
bytearray.count (sub[, start[, end] ] )
R 75 sub T [start, end) JEFE PN AETE S IR EL . FIIESEL start 55 end 2P5fREERY) FFoR

EARRI 175 ] ARAT B bytes-like object B3 0 % 255 JEFENHYEEL.
16 3.3 MR 7 0 & 255 YU FE N A EEUE I T8 .

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

bytearray.decode (encoding="utf-8”, errors="strict”)
R[] 25 5 bytes fihS R A7 . BRINGRIS R "ut£-8" . FPAZAH errors R B AR () 1%
W% errors IERIMEN "strict', FRmILHHRST| K UnicodeError, HAA] HI A K
"ignore', 'replace' PARARMHANE i codecs. register_error () WHIZRR, W5 H4E
RAT2 o N, BRI, B 5 N

By default, the errors argument is not checked for best performances, but only used at the first decoding error.
Enable the development mode (-X dev option), or use a debug build, to check errors.
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Wi B encoding ZEUNE L st r AV BELIERRGATAR] bytes-like object , ToM B 7RI 1K) bytes B, bytearray
POE

TE 3.1 RO R A T X S E SR SR
T 3.9 MU P The errors is now checked in development mode and in debug mode.

bytes.endswith (suﬁ‘ix[, start[, end] ] )

bytearray.endswith (suﬁ‘ix[, start[, end] ] )
AR RS CASR S E Y suffix RNGR ] True, HWRN False. suffix LRI AN 2tk
WSS I TCE o ANRAT TR start, KF PP E L ELTF ARG AL . WPRAT W IEIR end , KELEFT G
SE LA I U
TR R JGER ] LA AT R bytes-like object .

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

bytearray.find (sub[, start[, end] ] )
IR F 74 sub TERHR R B B/ NR G|, sub W5 T Y s[start:end] ZWN. AJESL start
5 end WGBSR FZRTE . IR sub R EINWR ] -1,

BHRR I TIPS ] LARAT R bytes-like object 872 0 % 255 Ju il WAL

Hle <10 ) JrRIAS el T T b EAELIRM RIS 0 5 S T4, LR
A

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

1 3.3 BUE MG 52 0 & 255 YU B E N TP51

bytes.index (sub[, start[, end] ])
bytearray.index (sub[, start[, end] ] )
ET find (), BEFRAI|TFFINEE| K VvalueError,

FHRRI 175 0] ARAL R bytes-like object B 0 5 255 NI HEEL.
FE 3.3 MU ER: Wi%52 0 2 255 YU FE AR BUE I T8

bytes. join (iterable)

bytearray.join (iterable)
R[] —A~Hy iterable v i) — Bk EiCHE P 91 B T LY bytes BY bytearray Xf 4. 1R iterable FAFAEAT:
AR5 K3 2 WARAFAE st r MRMEM K51 K TypeError. $EAEZITVANY bytes B bytearray X4
() NSRRI TT 2R Z R 43R

static bytes.maketrans (from, to)

static bytearray.maketrans (from, t0)
WS KRRl Thytes. translate () WEEHXTIRER, BARHE from )RS FAFIL
K to HHAFIAL B ERFRF: from 5 o R R T 0 AT 2 HF HAAMFEMAKEE.

3.1 FTR I RE.

bytes.partition (sep)

bytearray.partition (sep)
T sep HUGRIM AL G274, R4 3 e, Hh &R midis . o RarAa et
bytearray JlI A, PAKIFHRATZ ISR o AR FRATARIRE], WLRIERY 3 ToAH P & 551 LA S
AN23 1) bytes 1Y bytearray %42 .

FHRR N BT ] LARAL R bytes-like object .

bytes.replace (old, new[, count])
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bytearray.replace (old, new[, count] )
R EFAN R EIA, I 75 old HS R 0K new. WSS H T IHESEL count, A
L HT count IR P .

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

EfR:  BLITIRRY bytearray U4 St 3F AL

ERETE—INER, RMERCA BT

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

bytearray.rfind (sub[, start[, end] ])
R T 7 sub FE)7 SN NBAR BB (BeAv) RG], 0 sub ¥ & 7E s [start:end] 241, ]
WK start 5 end KAEFRFERYI T FoRmvEk . WERARIRBNR[E] -1,

FHRR I TIPS ] LARAT R bytes-like object Bi72 0 % 255 Ju il WAL
16 3.3 MR 7 0 2 255 YU FE AR EUE b T 5.

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

R TFriind (), BLETIFI) sub REFIN 25| K valueError,
TR TSI A] AR AT R bytes-like object B2 0 3 255 i il WA RS
16 3.3 MR W7 0 F 255 Y AR EUE I 175

bytes.rpartition (sep)

bytearray.rpartition (sep)
1E sep e — IR BRI BR 75, R4 3 Jed], K& 0 mar 2 s, Dhrra s
s H: bytearray A, DARIFRRATZ G QAR BRATAR RS, MR IR 3 SCH RSP
bytes I, bytearray Xf 5 LA K J5UFH1 Y R4S o

SRR B 7T ] LARAT R bytes-like object .

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

bytearray.startswith (preﬁx[, start[, end] ] )
WSR A HIRAR AR E R prefix TR R E] True, F0LR[ False. prefic ] LAY i 2 MILA AR
W RTZEAA A TCAL . WRAT AT start, KM BTHRE G EITUGIGA . WA AL end, KEAERTHE
A VACKESIN
BRI EIZE ] DURAT B bytes-like object »

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

1 [] Ji{ bytes 5 bytearray XI5 EI AT, REBRH AT TE ] LS L delete i BLAY bytes, HAx bytes Xf
I 45 TE WP HARFIEA TS, BRI 256 [1) bytes X542

WA PMEf bytes . maketrans () J5{ERE| BT ZE,
X TAUTE SR FAT I, 6 table Z8H None:

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

e 3.6 B BUAESTRRRE delete 1520 KT SHL

PATR bytes #ll bytearray Xt 5 197 ¥k IERIAA T 0 2 BUE I e ASCIL i — il A% =, Hudl i AT 241
%?C%?Xiﬁﬂﬂ TARR R . WA/ N BrA Y bytearray J5 AR T JRHLRATERAE, 112 &7
ABHIRTR

bytes.center (width[,ﬁllbyte] )

bytearray.center (width[, ﬁllbyte] )
R FS R REIAS, TERK R width WFFH s, [ERER) fillbyre SEFEH AR =5 A0 (BRIAREH
ASCH ZHEFF) o X T hytes MR, W width /NTEET Len (s) W5 FFE R REIAS .
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TEff: 7RI bytearray A I 3 IR A

ERETE NS, BMERCA BT

bytes.ljust (width[,ﬁllbyte])

bytearray.ljust (width[, ﬁllbyte])
S EEAT R BIA , (5K JEh widdh (07 92 76 (0 A 1) fillbyre B2 00 (BRI G
ASCI ZSH65F) o X Fbytes X4, QIR width /NFAT Len (s) WERIEE TS EIA .

A WLJTIRRY bytearray JiUAS St AF S #Af:

EREE R, AMEBCA AL .

bytes.lstrip( [chars] )

bytearray.lstrip( [chars])
BRI EIA, BIRAEERHI ST . chars ZEUNTE @ BRI EAE G b H s —
XA FRFEIBT5 10 3 2 T ASCIL 4. WA IS B None, W chars ZHCEIARE R ASCIL
ZEEfF. chars ZEOTFAHEE BAHIS; e 2B RSB TA A A

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

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

BRI ) AT B P 8 W] DARAT B bytes-like object

TEfR: M7 VAR) bytearray fUAS 5 3F A5 E

EREE IR, AMEBCA BT

bytes.rjust (width[,ﬁllbyte])

bytearray.rjust (width[, ﬁllbyte])
RGP R A, FEK BN width )P SR RS (8 W fillbyte SE 52250 (BRINEH
ASCIL ZA84F) o Xt Fbytes X4, R width /NFET Len (s) MR EEFHI R EIA .

A WTIARY bytearray fiUAS St AF U #AF:

ERREENINER, BMERA AL AT .

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

bytearray.rsplit (sep=None, maxsplit=-1)
K e A M RSB 7881, R sep (R4 BT . QRE I T maxsplit, Wik % 4T
maxsplit WARGY;, M s AFFhR . QAR sep RAGEBCH None, AEAT H A5 ASCIL 25 I FF1Y 141 HR
SWANEN RS B T WAEDTFIETRSY, rsplit () WHABIT NEREMT T Xk split ().

bytes.rstrip ( [charsH )
bytearray.rstrip ( chars] )
R FFFREIAS, B8 ENAR BT . chars ZHChTE € B BT EHEAKN IR P
XA A IR R 2 N T ASCILF4F . R HEECA None, W chars ZEUERIAFL [ ASCIT
ST chars ZEHF AR E A G TRSBRSEUEN A HA:

>>> b spacious '.rstrip()

b!' spacious'

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

LR IRI {78 AT AR A R byrtes-like object .

MR IEJTIRY bytearray HUAS Hf A LA E—— B R E NS, RIESCA ATk 2e .

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

B B AN AR ZRE TR 5, R sep fE R BEAT. QSR T maxsplic HAE(E, W
2 AT maxsplis WiF5 (L, YR HEL A maxsplit+l ANICEK) o WF maxsplit K352 H
-1, WERRREIFFRRED (T nT B3R ) -

WMPEEE T sep, WIESHDRARNSHAGHE —EMZHEA N RS TR Bl b,
;2" split(b', ") FFiRME [b'1', b'', b'2']). sep ZEOHE N — DL FIAFH] W
b'1<>2<>3".split (b'<>") ¥i&E [b'1', b'2', b'3']). ffiH$5EMNDEMAIFD ST
FIFFRE] [b' '] B [bytearray (b'')], HAREHTHIFRDXREEEL, sep 5] DL AT

& bytes-like object .,

54n:

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

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

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

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

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

U2 sep RARE B None, W5 —Fhffr 7 35 HELER) ASCIL 25 F AT & A 0 B A
7, HESRAUE ISR BRI ZE AT I, TEARTEE DRI O T X2 P s &
ASCIIL =5 A FFHY PP S BEA TR R 8] [0

i

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

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

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

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

bytes.strip ( [chars] )

bytearray.strip( [chars] )
REF I EIA, B4 E I LMK R TN . chars ZRUNTE E BRI EE G Ut )7
H——3 XA BRI 7 138 72 T ASCIL 4% WISRANK BN None, W chars ZHUIAFE R
ASCIL ZEF4F o chars ZHRGTARSRE A HISEUS S, T2 B BRSEH A A G

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

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

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

TEfR: MO7RRY bytearray JiUA S 3F B E—— B RUR P E— NS, RIESCA LTk .

DA bytes Fil bytearray 4077 2 1B e ASCIL iy b A=, R 724 B FI T (-2
U SR/ TG bytearray 7S R FBHGTRAE, 1112 &7 BT AT

bytes.capitalize ()

bytearray.capitalize ()
R PR EIAS, R R AP R R o — A ASCIL AT, I HER— NP i P AR S 1
HAR/NG . I ASCHFH RO R AL

TEff: MO7VRRY bytearray JUA S JF B E—— B BUR P AE— NS, RIMESCA SR Tk .

bytes.expandtabs (tabsize=8)

4.8. —i#§IFYIZE —bytes, bytearray, memoryview 55



The Python Library Reference, A& %5 3.9.0a0

bytearray.expandtabs (tabsize=8)

REFFHREIA, o B i) ASCI R AF 2 — k24~ ASCI A8 e ffe , AR T 24 151 fif
BMAE R RTF I . B absize NFATEEN—AHIFEAL (BRAE 8 W& MY il £ 77651 0, 8, 16
WREHE) . BRRITFIFH, MRI5OL BRI B I B2 P PR AT . ARk ASCIT
HIRAF o\t "), WIHAELRFHA DRSS, ERYFET I —DHERA. (hIERF
AREARSYIEH ) RS ASCIHHATAF (o' \n") S ERF (o' \r"), B HIERY
Fﬂi&ﬁgoEW%@?%%%KW%&%E%#%%%%W#,K%ﬁ?%ﬁﬁﬁﬂwﬁ%w
] B

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

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

TEfif: BEITIEM bytearray iRAS FF3F JFOBHEAE—— BB A DBESR, BIERAMUT T .

bytes.isalnum ()
bytearray.isalnum/()

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

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

bytes.isalpha ()
bytearray.isalpha ()

Return True if all bytes in the sequence are alphabetic ASCII characters and the sequence is
not empty, False otherwise. Alphabetic ASCII characters are those byte values in the sequence
b'abcdefghijklmnopgrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ"'.

Fin:

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

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

bytes.isascii ()
bytearray.isascii ()

Return True if the sequence is empty or all bytes in the sequence are ASCII, False otherwise. ASCII bytes
are in the range 0-0x7F.

3.7 B RE.

bytes.isdigit ()
bytearray.isdigit ()

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

Fn:

>>> pb'1234"' .isdigit ()
True
>>> p'1.23".isdigit ()
False
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bytes.islower ()

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

Bian:

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

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

/NG ASCH Z4 it R F A HA STEF Y] b'abecdefghijklmnopgrstuvwxyz ' PR FR. K5
ASCIHL 4 T HE & HE)T4 b' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' H I FEAF-

bytes.isspace ()

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

bytes.istitle()

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

B

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

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

bytes.isupper ()

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

-

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

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

/NG ASCH A7 2 7 EA & 1E)751 b'abcdefghijklmnopgrstuvwxyz ' PHFAF. K5
ASCI F455t e P H A& 1E)7 %) b ' ABCDEFGHIJKLMNOPQRSTUVIWXYZ ' HIF4F .

bytes.lower ()
bytearray.lower ()

R EFE PRI, HErE KRS ASCH A5 T /NS T
i

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

/NE ASCH 5k A SHEFY) b'abcdefghi jklmnopgrstuvwxyz' FHIFEM. K5
ASCII FZ 2 A 57874 b' ABCDEFGHI JKLMNOPQRSTUVWXYZ ' HHF4F.

TEff: TR bytearray JUA 5 3F LA E—— B R AE—DHON SR, RIMERCA AR TR .

bytes.splitlines (keepends=False)
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bytearray.splitlines (keepends=False)

A [ ply R A 8 R A AT AL 51, AE ASCIL AT BLAT I L B IR 2o M5 ¥R B Hluniversal
newlines J7 KT o GERIIR AP AL ETHATAF, BRI T keepends H N E{H .

i

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

[b'ab ¢', b''", b'de fg', b'kl"']

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

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

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

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

bytes.swapcase ()
bytearray.swapcase ()

R EFEJPAMEIA, /NG ASCH AR AR KRG, IR
i

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

/NG ASCII FAF 52 F 1 H & 7E)7 4 b' abedefghijklmnopgrstuvwxyz' HFERF. K5
ASCI 4550 B B & 4E 74 b ' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' HESF .

AFFstr.swapcase (), FEE " HHIRAN bin. swapcase () . swapcase () == bin HE2K
3o K/NBEAGAE ASCI HOZ XS FRE,  BIASH T4 7% Unicode B4 {07 R U AN A2 BT

TEfif: BEITIEM bytearray SRAS 5 3 JUBEAE—— BB AE—DBXER, RIS MUETSAL .

bytes.title()
bytearray.title()

AR [0 S W PR SRR ARCAS , AP AN BRR A— RS ASCIL PRI 3, HAR T R/NG . A
DR INE I F AR PRI AL

i

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

/NG ASCH FE47 5l F T HA SAET 4 b abecdefghijklmnopgrstuvwxyz' FHFH. KE
ASCIH #H R F T HE E1E)T %) b ABCDEFGHIJKLMNOPQRSTUVWXYZ ' T4 . i HAth=
TEIA RS KNG .

LA — PRI 1B E TR E L, RIESE) TR AN B . %08 AR 250 DL R R
AR HEREWREREHE S A RIS B ooy AR, XS BOR A R 45 R

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

T RAfSE I DRk s R AR AT XS R AL B

>>> import re
>>> def titlecase(s):
return re.sub(rb" [A-Za-z]+ (' [A-Za-z]+)?2",

(R
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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."

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

bytes.upper ()
bytearray.upper ()

REE A EIA, HFrg /NG ASCI FAF 564 Xt v i K S,
i

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

/NG ASCII FAF 52 F 1 E & 7E)F7 4 b' abedefghijklmnopgrstuvwxyz' FFERF. K5
ASCIH 4550 B B & 76741 b' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' HE4F .

MR HEJTIRY bytearray HUAS Hf A LA E—— BB E NS, RIESRCA ATk 2L .

bytes.z£ill (width)

bytearray.z£ill (width)
RPEFE R REIA, FEEHFE o' 0" B AP K B width. IEFERIZE (o' +'/b' =) [FALHE
ﬁiﬁr%_ﬁﬂfﬁfv’f%' Z RHFEMAAEZ Al X T hytes X4, MR width /NT45T len (seq) Mk
[l J5J7 3 o

Biltn:

>>> b"42" . z£i11(5)
£'00042"

>>> b"-42" . z£i11(5)
b'-0042"

MR BLT7VAR) bytearray A4S S AR R —— B R E DR, BMEBCA AL AT .

4.8.4 printf REHFTHRMHENXL

TR N AR R SRR R, WRESBOFZE ILATIR (BN JCIE E i) Bon Je A 5
W) o AT AN E AT e e B I, TR AT .

TFHHXR (bytes/bytearray) HA—FRRRA N EBRIE: (1] « OBBD 12547, X gl 737 e
B # X ALE B EIZESF. T format % values (FLH format Hj—NFATEHEINLR), TE format FHY %
HAARCAT R B I B A values 26 H o HBCRIMTAE CHlEFHHIM sprintf ().

W format BER—ABMBHL, W values WA AETCHR RS HIIE, values W & — M
o TR R U T R G R SE AT IO R R C AL, B @ — S BB X g (Bilnocd) .

BRI E AN EBE S PRI RA AT AR, Ha ARG At ML 4 -
Lovsr 085, T IRC AR iR .
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2. WhaTEE (ATHE), Ao S A TR SIAE (B (somename) ),
3. Beiths (RTik), TS R R S

4 FUNFEOE (). WERAREDN " (B5), WSLPRIEE S values TCAL) R —ICR L, %
AR R 0T S Ay i/ N B S PE AN TS R BE 2 SR TR

SR (ATik), DATE . (ni9) ZIE IR RIE G . WRisER 1+ (BS), WP ES
M values JCALF T —JCR PRI, BEHLUNXT GG 2 IR ICER .

6. KEEBMFF (7).
7. BEHRIEA,

YHAMSEC—D 7 (SOLMBREIAL) wh, T AR ARt 2/ E & IR = B ST, X
Brs AR R T S T RS L e RS A R

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

FECIOL AR AR BE B ~ ARicAF (HERE PR SHBIE) .

AR -
s | &Y
Y AR B AU (BE SO R 30) .
10" | FHR AR EE R AT
| BRER AN T (AR 0 B, WSEEEH).
U R RS R AR R IR (SRS TS ) IR B A
RS O B ) R TRRAPRETITL (SR AR Bt -

FTDA K BERE U (n, 1 B0 L), {EL2R/2, 1R A0 Python UL A% — DL 31d %4 ad.
BRIy

]| FX it

O AR L
A TR

o' | AT\ 1
'ut | WP - T A ®)
x| AR UhE ). 2
‘XU ARSI (RE). (@)
e’ | R UNG). 3
'E' | Faiiaful CRE). €)
R 2 i L A3)
'Fr | TR A3)

gt | R AERISEUNT -4 BORNTREEENIMGE /NS SR RO, IR A | (4

o
G| AU AR RV -4 SN WA R e R TR | (4)

.
'c! PAFAT (BB FETN ) .
'b' AT (ARG ZZoh KW EUE B _ bytes_ () IIXTE). )
's' 's'JE 'b' AR, HE4TEET Python2/3 A (6)
'3’ FArE (i ] repr (obj) .encode ('ascii', 'backslashreplace) ¥ B | (5)
Python %1% ).
'r' "' tat %, HSTERT Python2/3 A T @)

v | AERBH, AR a R
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(1) BB AL — RS Z HiE A bm s /\EHI R A2 (' 00 ).

Q) AL M2 HIEA 0x' 80 0x' HI (PukTREH = d2 'x %),

Q) WU A B R SFEG RS — AV NIUR, RIS H B 8 .
ANEURUE RS R B RS BEE B, BRIACH 6.

@) WEAUEXE R AL R T — MU, RES ML EA S WHAN DT AR R -
ANEUS RGBT RS O R LD, BRI 6.

(5) WIRKTE N N, i RPN N ASFAT

(6) b'es' BFM, BAE 3.x BRI PREA SRR .

(7) brer' B, B 3.x BRI PR SHRRE.

(8) =, PEP 237,

TEff: BLITVERY bytearray BRAS 5 4 JFUBERAE—— BB A —DHER, BIERAMUETSAL .

B
PEP 461 - > bytes fll bytearray 75/l % #5244k
3.5 Fiige.

4.8.5 WEHE

memoryview X4 FLYF Python fCHS T ] — X R4 R A, BRGS0 Znh XL o/ b4
L,

class memoryview (obj)
Bl —A51 H obj memoryview, obj WhZH SCHFZE vh XA, SCHRF G2 o IX PRS0 TA) B 0 52 6
Eibytes flbytearray.
memoryview BA L& B, BIHIEIEXG obj FrALBRIYEANTFHIC. X TVF2EHEAG)
Wbytes Mlbytearray K, —MNILEME DTN, HE2HEMWEBGIMNarray. array T HE
HHERMITE.
len(view) Htolist WKEME, W view.ndim = 0, MEKEFHN 1, MR view.ndim =
L WIERIEST view tOLKAIRCE. A USRI, S TR view MK E .
itemsize JEMER] ARG H A TTR BT RO

memoryview SCFFEM YA MET VM HICER . —4EU) R A2 — A T

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

98

>>> v[-1]

103

>>> v[l:4]

<memory at 0x7£3ddc9£4350>
>>> bytes(v[1:4])

b'bce'

IR format Z—AR AT struct BIBAEERUERIRT, 0t S5O0 TR A0y B 40l oo
RS, R EEA EFRBW R TE . — 4P mT A — Ak iy —
IR TCH AT RS 2 4E NAF LR AT DA B 1 4 ndim A BEBORI TR BATRE ], ndim HIHZE
JE o YA LI AT AR 2 e AT R 5 )

X B A AR AR S B
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>>> import array

>>> a = array.array('l', [-11111111, 22222222, -33333333, 44444444])
>>> m = memoryview (a)

>>> m[0]

-11111111

>>> m[-1]

44444444

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

[-11111111, -33333333]

WERTIZX R G, AT SCRF—4ET R IR SO R/ NI v

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

>>> v = memoryview (data)

>>> v.readonly

False

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

>>> data

bytearray (b'zbcefg')

>>> v[1:4] = b'123"

>>> data

bytearray (b'z123fg")

>>> v[2:3] = b'spam'

Traceback (most recent call last):
File "<stdin>", line 1, in <module>

ValueError: memoryview assignment: lvalue and rvalue have different structures

>>> v[2:6] = b'spamn'

>>> data

bytearray(b'zlspam')

Ehﬂ?ﬁ*%ﬁﬁ’“”’B’ b e iR (L) AU U —4E AL R AR R AT A i o WA i S

"M hash (m) == hash(m.tobytes()):

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

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

True

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

True

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

TE 3.3 BOE M —AENAFILIE BIAE vl AR o AP AT B, 80 19— 4E A7 L I BEAE 2 m]
UTEiUN

16 3.4 RE NG WA EMAES  shd N collections. abe. Sequence
TE 3.5 R AL B B m] A BB C AL TR S
memoryview BN —HJk:

__eq__ (exporter)
memoryview 5 PEP 3118 )5t X i W RAA LR, FF HANR A st ruce HIA#
AR AR R AR AT IR A e AR AR AR ], DA Tl S0 Y

Xt Ftolist () 27l X Fpstruct # X FAFH 4, W v.tolist () == w.
tolist () W v Fl w A5

>>> import array

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

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

>>> x = memoryview(a)

>>> y = memoryview (b)

(T ogkED)
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>>> x == a ==y ==D

True

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

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

>>> 7z == C

True

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

True

AR PTL AR X P AP s t ruce BT SCRE, WM R RS R B2 A (RIGEARS
TR XN

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

>>> point = BEPoint (100, 200)

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

False

>>> g == b

False

TR, SiFABREL R, T NEREXRK, v is will FRERE v = w.
T 3.3 BOE R 2 BTARAS LA ISR A7 Inh & 22 2% H A oS 2 AR AL 454

tobytes (order=None)

FeGeoh X b AR 7 R Il XA THE N AL BT by tes MG AR -

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

b'abc'

>>> bytes (m)

b'abc'

MFARESRA, ERET LR RNY R, P pra o8 #8735 . tobytes ()
LA TSR, AFA struct BHEEIRSSHAATELE N

3.8 HRIIEE: Order WTPAK {'C,'F,°A’} o 24 order Jy°C’ 5UF I}, JE UGB R B S 9 2 C
i Fortran i /5. X F LA, "A 2R [P N ARG BRI AS . 4503, A7 A9 Fortran i
TR . XTARESME, BHES el C I, order=None 5 order="C’ J2 IR

hex ()

MR [E]—AFRFERXS G, H A B AP N B B 2R Zeb X LR~ 75
>>> m = memoryview (b"abc")

>>> m.hex ()

'616263"

3.5 B IhhE.

tolist ()

REGeoh X N IR A— e RS R R (]

>>> memoryview(b'abc') .tolist ()

[97, 98, 99]

>>> import array

>>> a = array.array('d', [1.1, 2.2, 3.3])

>>> m = memoryview(a)

Q3
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>>> m.tolist ()
(1.1, 2.2, 3.3]

1E 3.3 M tolist () BHE st ruct BEHUEIAT I By rF AR A 2 4E30R
B

toreadonly ()
i [1] memoryview X R H A . JRUH11 memoryview XFRA X PUAL

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

>>> mm = m.toreadonly ()

>>> mm.tolist ()

[89, 98, 99]

>>> mm[0] = 42

Traceback (most recent call last):
File "<stdin>", line 1, in <module>

TypeError: cannot modify read-only memory

>>> m[0] = 43

>>> mm.tolist ()

[43, 98, 99]

3.8 BHHE.

release ()
R AL T G T A TR Z G20 DX o 1R 2 X e 9l R I BT SRR 2 R BUR IR S (3
W, bytearray R B WSS EIHREA/N); L, I release() BJ DAy M 25 Fasc 22 fR )
FREUTEA 2 R TR

TEWHESRE G, X E S8 E R 5] K valueError (release () RYERA,
BRI AR Z R H):

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

fEH with @A), ATRARELE BRSO PRPMSGR B AR 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 IIfE.

cast ( format[, shape])
P WA B A BT HAS BB AR o shape BRINH [byte_length//new_itemsize], X3
RE S ARE R R —En . REMEE— A NAEE, (HZEM XA R 6. SR
Ak 4 1D -> C-contiguous F1 C-contiguous -> 1D,

HAS AR T st ruct iR B JOR AR Ho— g b 7 1% 0 (B, Y
BCC) . GERI TR BN IR K A .

¢ 1D/long 46t 1D/unsigned bytes:
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>>> import array

>>> a = array.array('l', [1,2,3])
>>> x = memoryview(a)

>>> x.format

R

>>> x.itemsize

>>> len (X)

>>> x.nbytes
24
>>> = x.cast('B")
>>> y.format

B

>>> y.itemsize

1

>>> len(y)

24

>>> y.nbytes

24

=

} 1D/unsigned bytes ¥4t >4 1D/char:

>>> b = bytearray(b'zyz")
>>> x = memoryview (b)
>>> x[0] = b'a'
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
ValueError: memoryview: invalid value for format "B"

>>> y = x.cast('c")
>>> y[0] = Db'a'
>>> Db

bytearray(b'ayz')

¢ 1D/bytes 5544 3D/ints F-4£40ef 1D/signed char:

>>> import struct

>>> buf = struct.pack("i"*12, *1list (range(12)))
>>> x = memoryview (buf)

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

>>> y.tolist ()

(reo, 1, 21, I3, 4, 511, I[[e6, 7, 81, [9, 10, 1111]]
>>> y.format

lil

>>> y.itemsize

>>> len(y)

>>> y.nbytes
48

>>> z = y.cast('b")
>>> z.format
lbl

>>> z.itemsize
1

>>> len(z)

48

>>> z.nbytes
48

¥ 1D/unsigned long %45 2D/unsigned long:

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

65




The Python Library Reference, A& %5 3.9.0a0

>>> pbuf = struct.pack("L"*6, *list (range(6)))
>>> x = memoryview (buf)

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

>>> len(y)

2

>>> y.nbytes

48

>>> y.tolist ()

(ro, 1, 21, [3, 4, 51]

3.3 Wikt
1635 RUE S Lol 7 BRI, st R T2 .
T A7AE— LT 119 H B

obj
WAL B T2 X R

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

>>> m.ob]j is b

True

3.3 B HE.

nbytes
nbytes == product (shape) * itemsize == len(m.tobytes()) . X i HAETELE
FORBPRRS 5 S BRI BEA—ESET len (m):

>>> import array

>>> a = array.array('i', [1,2,3,4,5])
>>> m = memoryview (a)
>>> len (m)

5

>>> m.nbytes

20

>>> y = m[::2]

>>> len(y)

3

>>> y.nbytes

12

>>> len(y.tobytes())
12

Z R

>>> 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 FiiIRE.
readonly

— AR AR R R
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format
—ANFEFFER, A ME BN ITCEER (FR N struce B . WAFE AT A
R TFAF R  F Ha a8, (R (Flintolist () AR T JRAE B BT R
33 ME e A% BT BLAE & R ostruet BT E VR AL B, X B K E

memoryview (b'abc') [0] == b'abc'[0] == 97,

itemsize
memoryview H1EEANTCE AT AT R RN

>>> 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, FORNEIRRM Z ARG 2 DAL .
shape
—MRBOTH, il ndim RS NI GERI N 4B EAR .

TE 3.3 FiUHE I 24 ndim = 0 BHE N ZS el AN None,

strides
—AEEOCH, i ndim R EEGT R PAF T FRORI DN, DA S AR R
ﬁ? o
TE 3.3 BRI 24 ndim = 0 BHE N 25 ST M AN None .,

suboffsets

Bt PIL MAR RN BRG] . DU NS EFE.

c_contiguous

—NFEIHWNERTE N C-contiguous FITT/R{E
3.3 B e

f_contiguous
— AT NAFH2 15 M Fortran contiguous {R /R E .

3.3 B HE.

contiguous
— AR NAESE TS K contiguous BT RAE -
3.3 BN HE.

49 FEE5FA — set, frozenset

set X2 tH BAT ME— 1 i hashable X T 40 )8 TGy 2 W4 . 8 DL S 46 i kil . e o v 2
PR E A DA B AR A R, BlnacdE. JFE. EHEEXMMELES. (X THMAERNZRIES
FHdict, list Htuple ZBNES, W collections fHilt,)

SHANZTLE 4, LAWEIFF x in set, len(set) Ml for x in set. fEH—FRFHIZTILE,
O FITR M ESIBAMUT . HNH, EEATIFRT] . U7 s b7 51 R B

Hul AWM N EEGRE, set Mfrozenset, set KA R AR — HHNEAAMEH add ()
remove () XA FTIERMAE. BT EATARER, BRAWAE, HABEYHET M He H A4
BMICE. frozenset RAUEANWARH: H Whashable — H N ZSTER OGN RE TR A s TR B W AR
FEF I ek HAEE ST &
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BT RTAME set MiERY, JEZ5AY set ORJ2 frozenset) i A DATE &/ DATZ - RO U 5 R W & TGS
ZWkAE, BN {'jack', 'sjoerd'},

PN R s g EA AR A A O X

class set(hwnwk])
class frozenset(h%nwk])

AR [0 A~ set 5 frozenset X5, HIUZE K H T iterable. Jefrfion R Nhashable, FFoR ik
MRS, IrAMNREGUIUN frozenset X5, WRARIRE iterable, WIKFIR [a]—4>
E IS S

set fllfrozenset WISEHIFRILDA T #4E :

len(s)
RIS s T EEE (BRI s EED .
X in s

R x 2k s PR .
X not in s
Kl x 253k s R AL .
isdisjoint (other)
RESTAH S other A WITTEMIR A True, X4 HAULYTIMEG AL N2 LA, W
BN A
issubset (other)
set <= other
R 2 15 4R A P I AR ST R AT other 22 1,

set < other
KM EE G2tk other E T4, Bl set <= other and set != other,

issuperset (other)
set >= other
KL 2T other HIEEA TCRAMER A Z

set > other
KBS R K other INEABEE, Bl set >= other and set != other,

union ( *others)
set | other |

I, FOPAL AT B A DAL others F4RE M BT HE & TOTEZ .

intersection (*others)
set & other & ...

RE—ASH S, HA &R A VAL others $8 & T A £ G ILAEITR.

difference (*others)
set - other - ...

RS, AP AR A PTE others 15 B HHAE & HATAAERI TR

symmetric_difference (other)

set * other
RE =S, KRR EE T REGSURT other AR, (HARERINJE TP
&

copy ()
IR ] SR AR RS DL

W oW o=, dE o B K/ M K funion(), intersection(), difference(), DA
M symmetric difference (), issubset () Mlissuperset () FIESREZEE W EANTEAE
RHBE AT, BNV NS B RA N ZR RS HCHE S . XOHERR T2 5 A S TE
B set (Tabe') & 'cbs', MAEEFERELETEIRG set ("abe') .intersection('cbs'),

set Mlfrozenset WX IFRG SRR . WMEGY LIS EG TN IR ET
H—MEEZN (&I TEE) WS —MEEYHICYHA D —MEEETE (H)
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HIEHE ) TFEETEAEE) BUNT RS — N EA. —DEGY BICSH ) — N EEEE
(BIR G AR EPE ) FIRT A — N EA.

set W SEHBl 5 frozenset WS 2 o] BT B AT B 02 #E 47 HL . Bl set ("abe') ==
frozenset ('abc') k[ True, set ('abc') in set ([frozenset ('abc') 1) tHh—Ff,
TR G LRI e v R gL BN, EEMAIES B ME S A HEAN
SR, HILPAR #r iR W False: a<b, a==b, or a>b,

HTEGIE X THMHY (FEXR), BHIHESGHBMYIEList. sort () HENREITFTL
TE X

LARITR, SFMAEEL., WATHhashable.

RAH Tset S Hrrozensetr W) i §il 12 5 R/F 1R 8] 5 55 — A VB B0 R A9 2 84, 43 e
frozenset ('ab') | set ('be') Ffik[E| frozenset WA,

TRV TR T set MARH T AWK frozenset SLHIRYHERLT:

update ( *others)
set |= other | ...

BOHES, WSk B others W Ir A T

intersection_update (*others)
set &= other & ...

RS, HOREHATERTA others ILIFAERICE .

difference_update (*others)
set —= other | ...

BOFTRS, R TRATAET others HYICE

symmetric_difference_update (other)
set “*= other

B, RREAETEAGN— AL FRAAER TR,
add (elem)
FFICE elem TNENE AT .

remove (elem)

MEES TG TCE elem, WIFR elem NFEAETHEEGHNEE| K KeyError,

discard (elem)

WERICEK elem FAAET S PR HAD R

pop ()
WA PRI LR e, WA NAE| R keyError,

clear ()

MEEG T REERPT A IR -

EEE, FBEHF WA update (), intersection_update (), difference_update ()
Msymmetric_difference update () FIERERALE A ERIFZIENSEL

W R, _ _contains__ (), remove () fMldiscard () J{EW elem Z5(A] GER—> set, I}
—NEMH frozenset HATIEER, SR elem I[FHANE—MZRBINTS

4.10 BREFEEY —dict

mapping X5 2 ¥ hashable (HMIF BME XS . WU E T I8R5 . H Al AUCA —FpnEmL g 28] g, (¢
FHAMASLENRIESF 1ist, set Htuple ENEZ, PAfcollections fibk,)

TFHAYEE JUF AT VURAEMIE . ARhashable ((E, BIEEFIR, FREBCBRARRBRE (X GET
(ET AR RARHMEAT OB ) AN AT HIAEGE . R 28 AR B I RO 4 LU A — S - 4 R e A
&5 (B0 LA L. 0) WG AT A R KRG 1A — 72 H o (HRWER, T T 8 i
FURMEMME, PR H R L R A B . )
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F AT DU R DA 5 4 Y 2 XS RS TGS Z ok BIE, Bl {'jack': 4098,
"sjoerd': 4127} B{ {4098: 'jack', 4127: 'sjoerd'}, W DAL dict MITEZE RO,

class dict (**kwarg)
class dict (mapping, **kwarg)
class dict (iterable, **kwarg)

AR [ AR BT TR AL S ORI T RE D 25 B KB T SRR BR AL -

WRBA G MBS, R WEREG I — MBSO B TR R, R
— A S WU SN R REAE ) 7. I, LB SR AUN —Aiterable 35 o AU
G PR A — TR B A — WL S P TR B AT A 5o B — TP B 55— X 50 A B
FHL) A5, S ARG T A . R IR A b, RS — MR
R AR 7 M OO Y AL

IR T R TSR, MR TS ESHE RPN BB T 0 B SRR 7l R
BOAHE, KE KRBT SENER O A ESHE.

VERTER, PATFRFER EGFHIYEET {"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

85— -1 T IV REHR UL % B 240073 FL B 17 20 Python BUURHAE Ay, SEATy 2 0T 4
SRR .
B ST R A (DT 1 2 SR 724 24 )
list (d)
S| d o A B 9152

len(d)
R [EF I d IR

d[key]
AR[E] d TP RA key BRI, QERBURHORTELE key M5 K KeyError,

WRFHATREXTHE __missing_ () FH key RFEAE, W dikey] FEVERFE %
TrEF M i key VE NS %0, dlkey] BEGRRMIELE K& __missing_ (key) ¥ i [H]
5| B RAEA R SR o R . B HA RS E S AR __missing_ (). WIERKE X
_miisinq_(), N&x5| kK KeyError, __missing__ () Wl@E—HE: EANRERE
S AR

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

return 0
>>> ¢ = Counter ()
>>> c['red']

0

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

LW BB T 8IR Teollections. Counter SE MM H 4 . &H 5 — PN AFB
_ missing__ f¥ERHcollections.defaultdict Fr{E AN

d[key] = value
¥ dlkey] N value.
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del dlkey]
R dikey] M dHREER. WHERMLAARLELE key W5 | K KeyError,

key in d
MR d HAFAERE key IR [E] True, RNRM False.

key not in d
ZMT not key in d.

iter (d)
R PAF B TR LR AR . 1X42 iter (d.keys () BIPEHET .

clear ()

Bl A IR

copy ()
IR ] JE = LR P DL

classmethod fromkeys (itemble[, value])
iR H iterable FSEANE—ASB L, IERHE(ER N value.

fromkeys () jE—MREFFHALEI VA value BRINK None . i {EHRH 51— HAlY
S, PIGLE value BCRH—ANTTAEXT R B AN 255 F 5 A B LR . BHRBURRIRE, ek
H e T

get ( key[, default])
W key 1746 T FH A NLR E] key WOME, 5 IR ] defaulr. WA default 45 H BRI A None,
K Eg AR K KeyError,

items ()
R I (5, ) XD HR— AR . S WALIE A 2344,
keys ()

A [l ph A B — TR IAL . S AL 3 2 A

pPop (key[, default] )
U2 key FPAET T4 ULKF RS BRFFR IR, MR 0] default. QISR default K45 Hi H key A
FAET i, M5 kKeyError,

popitem ()
MFHAPFERIFIR A (3, ) X BREXT24% LIFO (53 ) B7 gk
popitem () AT X FHBITIHFEENEN, XELEAGRETEEWHEER . WRFH N,
Vi popitem () ¥5| K KeyError,
1 3.7 HUHE R BAE SRR R A LIFO Y . EZHIIRAS Y, popitem () LRI —AMEREM
HRMEXT

reversed (d)

AR [l PR B S Y 1R U 2R . X2 reversed (d.keys () BIHRFET .

setdefault (key[, default])
RSP LERE key , RFIERIE. WRAGAE, FAMN defauls (OHE key , TR defaulr .
default BRi\"M None,

update ([other])
SEHIK H other BYBEMEX SEF 7, B A RYHE. 1R[] None,

update () ¥2 50— NFHIG, B30 — R EAEX (UK B ) e s HAb R %A
MEFRR) WA BN S RGH T XRETSE W2 DU T8 2 i /A 5 7
d.update (red=1, blue=2),

values ()

A ] p 7 SRR — BT . AL A 2 4

Wi~ dict.values () EZ [BIFA M LRI S 2R M| False, iXfE dict.values () 5
HH B H i [ R
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>>> d = {'a': 1}
>>> d.values () == d.values/()
False

P LR BACY BT RAAMRIER (%, &) XA 2% (RBEITE) . 7 o<,

<=,’>=,>)) &5| K TypeError,

U2 PR B A AR AR o T TR R 14 BRI A S SR o I S T 4 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}

e 3.7 B EC: P I S F R IEANY . WAT 2 3.6 TR T CPython SEILAAY
IR SR P AT Y

>>> d = {"one": 1, "two": 2, "three": 3, "four": 4}
>>> d
{'one': 1, 'two': 2, 'three': 3, 'four': 4}

>>> list (reversed(d))

['four', 'three', 'two', 'one']

>>> list (reversed(d.values()))

[4, 3, 2, 1]

>>> list (reversed(d.items()))

[("four', 4), ('three', 3), ('two', 2), ('one', 1)]

TE 3.8 RO B S 2 T .
S

types.MappingProxyType AJ# HREAIHE—dict 1R

4.10.1 FHPEIR

thdict.keys(),dict.values () fldict.items () FriRPIAIXTSE B . iz SR AT
9 —ANBhAS LR, SR Y S O, R S 4

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

len (dictview)

] L R 2% H A

iter (dictview)

WP EE (DA (58, ) RonRMITARR) A

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

v) in d.items{()].

AETS NSO 55 5 8 14 4% F ORI R L B B AT IR AT BB | & Runt imeError B LR se & A
#H.
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T 3.7 BOE R T 20 PR A .

X in dictview

AR o X R S PR B (B (FEf S — AR OL R x B —A (%, ) Jodl) NRIE

True,

reversed (dictview)

AR A A0 R L | (BB kAR . R S 4 A B AR R A T R AR

TE 3.8 R Bl 3 e 2 T
BMERUTES, FAVHELAEAESZ Hrlba . GRIrAEE R TEAT, B (%, H) SiEAE
S HWKAER, B25HAEBSEUUTES. (ERENAP R TES, FHHEAHBEREESE
FEM.) HTRUTHEEGHRE, AiigHScollections. abe. Set T LK AFHERAERL 2 A %W
(i ==, <3 ).

— AN AR Y 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'}

4.11 LT EEERE

Python 1) with i) Sl B R SCE PR e LRIaA Ty B SOX—ME. S Se sl T —x
LIk, VPR B E CSORE SGaTIN ER3C, FERM R T R A 1R 30, IR T5E
SRR % B
contextmanager.__enter__ ()
HFEAGZATIN BRSO IR ] Gl R BR B IS A T R SCRY A 5. 5 iR B 2 45 E 2]
i R SO PRER) with AT as AR AR IRAT .
AR B E B0 R SCE AR B T2 file object. SUPFXT G _enter () IRIMIHHE, PAR
Yropen () HMAE with iR R ckkR.

— AR B R )_ER SUE PRI B o2 decimal . localcontext () FRRFIAIXTSR . LA
PREREXFIG I decimal | R S0k IR G decimal bR SCH—NEIAFE R B1ZEIA . X A4 with
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VDA ) 24 decimal - FSCHEE, TR B i th HAIIMD LA
contextmanager.__exit__ (exc_type, exc_val, exc_tb)
IR HBAT I R SO AR [l — AN A IR AR R R B BT A A AT AT S 2 5 B 2 Bl . A SRAE AT
with IFREEAEBIE R ET 5, WSHSESFHEWEE. HAKEWIER . EHMELT
=YY None,
7 i Wl — D EER 2 with 58] B R T QRS AT R BITE with IR Z JRER] . A0
SRR MOTVAST R DT E AR AL « AT AT A 2R 1 S R 2 IO with iR TR A A
KR AR S
1B NI S5 XA B 24 0 S st e 5 | A AR S, 7 VR R 24 3% [l —AMBRAE AR B A 2R
5 i HA A BB M5 | K e o X e BF SCE RS 7 (G I exit () HERH
BsEC R
Python & SC T —28 bR SCE B R SCHF A 2y AR AR [ 20 . SO s AR R PR S P, A BB 5
MBS B 0 R SR FRSC BR T SEEL B SCE M ASE, AR BB XA RAL L. 1S
] context 1ib BIRAFHKARH.
Python Hgenerator flcontext1ib.contextmanager EMMige it T L P X Lo P (B HE . 2R
ff il context Lib. cont extmanagesr BMHACLEM A AR, LI 9B T R
enter__ () and _exic__ () Jr¥H0 1 SCREEIER, 1A AR Rt R 2 RO 9 2
s
THYERE, Python/C API 1 Python Xif RSG5 i - SERTIX B85 ¥R L 1 TR AL, AR SR 25k
I FEEALL AR E AT % 8 1) Python W5 1) Jy okttt . HIREBATIN B RS IFEEHILL, A3k
FUA AT AT A Z AT

4.12 HitNEXRE

FRRER SR — SE MR X 5 o S BEXT G KRR SR — AP

4.12.1 &R

BREHLME— YRR IR A R B : m. name, IXHL m Sy— AT name 1517 7 SCHE m A5 29—
HFR. BEHEERT ABIR(E . (R import IR HOR UL R XIS R I —Fp#AF; import foo
RESRAAE—D2 N foo BIBHA R, T ZSRAFAE— T4 foo MIREHRIY GRAME) 3L, )

FAHIA —DRRETE _dict . RRBMERIRIAT SR T I B UL R 52 PR el A R 1Y
5, HEGEREEN dict. WE RATAS m._dict__['a'] = 1, X&fFm.a EXHN 1,
HRFEARE m.__dict__ = {}). AEWEEBSR  dict__.

WE TR P B S H BUX A <module 'sys' (built-in)>. WHEMN—DAME, W5
Ji{ <module 'os' from '/usr/local/lib/pythonX.Y/os.pyc'>,

4122 E5%HI

KT ik A4 2 5] objects F class.

4.12.3 EHE

BRAION Gl 1 R EUE SCBIEY  sREO R A ME— 1R /E R B func (argument-1list),

SEBR_EAFAERIRIAN T ) R B 52 B RR BRI P 5 SRR W SCRFIRI R 34 G eRgL) , fHSE
b2 W NS N e i R N

W ZAF K152 [ function,
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4124 B

Tt R B F R s AAAERiRIE . NEYE (FINF1)RA append () J5¥E) HIZE5E

Bl WETEBRCRFENIREDRERA.

AR AR — ARG 5 (B SCAEZS A 2RI R L), RS 8] — MR & 402 7 ik (3

PR EB k) 5. MR, B self SHORMBISHD) R, 908 ER AW RIR H 8

Pim.__self  #HAEZIEMNS, M. __func_ @LHHZEREE. A n(arg-1, arg-2,
.., arg-n) ZEZMTEM n.__func__ (m.__self__, arg-1, arg-2, ..., arg-n).

SRBOSGEM, TR RS FRPULE B, B2, mT Ik @ Esihs ERAF T 21 R Ak
R (meth.__func_), PIASRIFREIE T IRR IR I@YE. Sl &7 ki) JE My & 2 20|
KAttributeError, MEBLEITIEBIE, RLATE T Z KRB0 G b B U A T30 B

>>> class C:
def method(self):

pass
>>> ¢ = C{()
>>> c.method.whoami = 'my name is method' # can't set on the method
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
AttributeError: 'method' object has no attribute 'whoami'
>>> c.method. func_.whoami = 'my name is method'

>>> c.method.whoami
'my name is method'

W25 Ei S types.

4.12.5 KEBHR

ISR RPLEA LB RZR D" 9l AT Python AURD, BIAN— A eR ik, EATART RETSR,
PR EAIA &M A R T PS5 . USRSl N E Y compile () pREGRE], FH LM ek EL
MR __code_ JAIEM I 7S code Bk,

ATPAE AT RS S (MARRIS ZAFE ) fffexec () Beval () PERECRPATECRIE.
W25 Bi5S 1 types.

4.12.6 FEIM R

REFRFTRS P G S RAEB 0L BRI ype () RIREL. FRBBAFIRIERIE. o
PERIB t ypes 5 LT TR AR N BB A4 P

%@W\ﬁﬁ%%ﬂiﬂéﬁﬁ <class 'int'>,

4.12.7 =HR

X5 2 AN S AU HAR P (B A R AT IR ] . BN SERHT AR IR A A . 205 HAT —FME None (X 24>
WE A . type (None) () &AW [E—HH .

MR EEN None.,

4.12.8 HIRTFHR

WX EH A TV R (3 W slicings) . B ZRMERRIREAE. AIEFFA R RE —MEEL 1ipsis (X2
MNNBELFR). type (Ellipsis) () &4 EI1ipsis B,

BRI BN ELLipsis 8 . ...

412, HpHEHRE 75
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4.12.9 RIELHIR

PRS2/ A B A — Jeis A N F BT SCRR B )R [R{E . 15215 comparisons | fif 5 2
{E 8. RELIWHTE HAEA—FE Not Implemented, type (NotImplemented) () &4 WX~ EAH .,

ZN S 5N Not Implemented,

4.12.10 f/R{E

/R TN EA S False fll True. BEfIPHKRFREZHE FEMR O~ HAME W ] 9 24 /F B H 5L
) . EFCFEW ER e (Blang AERARZBAMSEET ), BN 0 SR TFEE O 1.
E@%&Kboil () AR RAFHAT Ao R E, REZE AT RN — A2l (S22 w41
o m) H4) o

R B3 False fil True,

41211 HEPITER
A RIS types. HA A THWOSE . IR A KT XR A4

4.13 F%REH

TEF LB R QTG T — SRR R fw e, ENTRAS ERER .. Hp—8H AR adidir ()
N E R EUTSIH -

object.__dict__
— M ECHA RS R, AR LA (TT5) &bk,
instance.__class__
RELBI B2 -
class.__bases___
HI RS R A EE 2R BT 4L e
definition.__name___
SN OBV NNIE (12, Ra SV & e S D
definition.__qualname___
XK. REL TR, RS R AR S B 1 qualified name ,
3.3 B e,
class.__mro___
B e R B e, FEJT T ) S T e R A R
class.mro ()
BRI — D Ie R A, DA HSEOIE H AT T . B SAESLBIL IR T, HEs 57
T mro_ ZW,
class.__subclasses__ ()

BRI B TR S5 N AU A% . B ERF R [l —A> i 1 AR AE I BT A 265 |
MARIFIR. Bl

>>> int._ subclasses__ ()
[<class 'bool'>]
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CHAPTER D

£ Python Wi, BTy 5 H Wb Wi — IR H BaseException BIZRMER. FEi A 4R I — e R M
except THIN try IHAIH, % TAE BT MIRAE B %M T L (EALLRE € FriRd i 5 5
K)o ST RACOVEB DA KR FE IR RAERN, BEEIRAHERNZAK.

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

PRSI PAS | & N B o X AT g I S i A B R R A IR A 1, MR FEfRRESR S | & T
) S IR DU — s (ERIE YRR, AR ALHI R 1k P AR5 | A 4 s 1%

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

MTE except B finally THJH5I Kk (BEHFIK) FHE, __context_ & H SN TRk i
Ja— AN WSS SR R, W B 2 SR i R4 R B8 I i B S A i e 1) S o

YR E—DHRE (MR raise REHTI A LHIFEAIER T4 ) B, BRWRE LR
] DA A raise ) from AN A E Y R A

raise new_exc from original_exc

FRAE from Z J5 ALK — D T sl None, BRIEF G| K F% FikE N __cause__.
KHE _ _cause_ oA HW _ suppress_context_ @M E N True, XEiJf raise
new_exc from None AJ DA &K IH =8 B 4 b 3 ok Bon HH W (Bl W KfreyError &4
HAttributeError), [AEHEIHFHAE __context__ HREEA] APRASPASEAE VR i #6417 948

B 7 5w A S RS, BRAR i 2 BOR X R EN R E. __cause_ PR A H
ERENREFEER M REE R, _ context_ BN EIERHENFE _ _cause_ hNone F H
__suppress_context___ 7@1@%@5#54/%0

ANETEMFE LT . REA S B AR IERFEZ 2R, DAERWARE—17 82 2R iig K i

Ja— 5

5.1 FH3k

TSR TN AR R L
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exception BaseException
PR WE R F R BARRGN T H € RERMR XS ILE ] Except ion). WIRTE
BRA LB BT st r (), MKREIEFIKSEER, S YA SEI R B2 7775 .
args
B2 A SHOTH . TN E SN (BlAN0SError) 2R B i SHOF IR T 1T
A RTCERERIRAY S 3L, THA S i 7 52— AR R R 75 3
with_traceback (1)
ﬂtg VA b BN S B I 5 BT IR M e X R . B DA BRI U S AL B AR
A

try:

except SomeException:
tb = sys.exc_info () [2]
raise OtherException(...).with_traceback (tb)

exception Exception

P WER AR RSB 12K R HAIRAE A I3E. Br M B SCR R iR R F 6.

exception ArithmeticError

BE RN T IR A X AR AR KRG KN E R OverflowError,

ZeroDivisionError, FloatingPointError,

exception BufferError
M5 Gk A K BB TR A TIN5 1
exception LookupError

HHE KT AR 2 5 WS SR P 0 ) B 03 | TN 3 B0 Tocler ror, KeyError, i%
W PAEIT codecs. Tookup () REZET| K.

5.2 Aix%®

AT B T A | KR .
exception AssertionError

Y assert ARG % .
exception AttributeError

LJEMESH (3 W attribute-references) SRR S M- 455 & o (24— DX GARAA SZ R @5 | sk
JEETRAE R WRF5 | & TypeError,)

exception EOFError
Minput () ERECRBEBUETECRE MK B SCIRS5 R 44 (BOF) 951 % . (534h, io.I0Base.
read () flio. IOBase.readline () J¥EAF1EE] EOF N o] — 25 F4FE )

exception FloatingPointError

H BT AR B -

exception GeneratorExit
Y —Asgenerator BYcoroutine ¥% 3 A B 955 &5 2 W generator.close() fll coroutine.
close (). BHIEMIKHBaseException M AN EException, F MR EFRIKEFAR—
MR

exception ImportError
Y import HEA) 2N B B TR 5 & HFH2Y4 from ... import Hrf)from list” £
ETER B A PRI 5 1 %

name 5 path J&E Al @A A0 OO T S RORBOE . BUE IR BN A FoR il A
AL ER A7 B -5 M S5 s AT SO R B A

TE 3.3 P TN T name 5 path .
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exception ModuleNotFoundError
ImportError W13, M—PRBIIAPCE M KFl import 51K, YfEsys.modules HHE]
None BB H5 K

3.6 B fE.

exception IndexError
7 AIBOEE YIRS L . (DR KRG 2 PRI 2 ALV RTE e RIS E R T I N 2 AL
W TypeError £H51K.)

exception KeyError
BRI AL A PR BT E RS (52 3) BEIPRT ]

exception KeyboardInterrupt
MR PR GBHN Control-C B Delete) PR A . TEPATHIN, S kG Wi f=
T RAHMKH BaseExcept ion PR AR SN Except ion PARS R AME TR, XAETT AKE
HuiB RS .

exception MemoryError
B—MRAEFEIS AAAERE LS T G B — L85 ) AT IR RS | Ko IR R — DA
B TR (NFR) SRAEFER T AR, R TRZHNAFE B (C Y malloc () iR
), RS SR REAE MRS 0L T o8 WAL (B E SRS DAG | K — i, X FERREST
DA I (5 6L, AR S Ui R AR e

exception NameError
YIRS R PRI NG A i SO TAERES PR RIKIER— ARG S,
HA S R H 5

exception NotImplementedError
B HURE A Runt imeError. FEM A E B H, 507 ¥R B 2 e L BOR FriR A4 KR H H%
Tk, BORTEHESRETIT A M5 R BARSCEL M RRAS I 5 | A e

TR BN ABRFOR— M RATEO EARAS AN BRI SR — FEMCTE DU R B 1R E i 38T / 7k
PREFARE N, B TR A None.,

Wif#: NotImplementedError fil NotImplemented ANA] H i, BRI BTG MR 4 FRADH .
W& Not Tmplemented T A FATHRHE AT B .

exception OSError([mg])

exception OSError(ennasﬂ€wvﬂ;ﬁkmanw[,whwnvﬂsﬁkmameZ]]])
PO FAE— A AR GE R RGR 0] R SR KRB RN R 5 1 A, ERAR IR EE VO BRI Bl an SCiFR
H2” 8 WA F (AUFIRES BRSO A A MERR) .

a3t 2 1) 55 — R U mT S N Bk A BB I . R AR 2 X L JE P BRIN y vone. Sl T REIA]
T, WREAT =ZASH, Wargs BIERHCE S h I M 8 S EE Y 2 o4l

F it SE R R M AEAE A2 OSError HEAST2E, W 3COS exceprions W iR iy . BAARR) 12 Mk
T Werrno . WATAHINE B EESGE T A4 KW oSError B A4, H HAEFIALBIA 9
errno

FHT CAR errno MIEUTFH RIS .
winerror

#£ Windows &, BESHCR 45 A Windows 851 . 1T errno J@ITERHZIXIEE H RIS TE
POSIX ¥ & T IR E X .

1E Windows T, U1 winerror #5282 80e— M4, Werrno BIESRYE Windows 415754
KHE, M errno LW AN . FEHAMT-5 &, winerror ZEU W 4Ws, Ht Hwinerror J&
PERFAAFAE
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strerror

BAE RS IAR BEA I 5 1R 5 . EFE POSIX -G H i C %L perror () HAxfk, 1&

Windows F1 -2 ) FormatMessage () .

filename
filename2

T 5 X R G ERARA F (Blfllopen () Bios.unlink () KSEH, £ilename BAL4EREN
S XTI R S RGN R (Blios . rename (), filename2 $fi2fL 4k
BURIEE A4

T{ 3.3 H}iﬁﬁ& EnvironmentError, IOError, WindowsError, socket.error, select.

error 5 mmap.error B G HE|OSError, Hihdnl fER b HH—4~72K,

15 3.4 BUEH: £1lename JEMEITER A4 KB IF IR S04, TR R L sl T S R 58
R A TIRRD Z JE R A FR . WANBESINT filename2 ¥t 45 2 BN JE 1k -

exception OverflowError
MEARBEMEIRRBCEIOREFT . X REBOR YA BE R A (TA5] K MemoryError
WALTFEEAR) o (LR T IREE , At 2 e RO B BRI 1% 50 T 51 % OverflowError
PUATE C it /DX Ui AL BRI AR AL, R 2807 s HA A 2R Ar .

exception RecursionError
I 5 % R 4E HRuntimeError, ‘B £ 16 i B s A W A BB i 4 K% R (S Wsys.
getrecursionlimit ()) B#%5] % .

3.5 FREE: FEM 2 ai R | K Runt imeError,

exception ReferenceError
WA R Hweakref. proxy () BRI BIER 555 R DT %5 | A CAAE R B0IR Bk
WBPERTG % . A RETINNEZERES[veak ref Fik,

exception RuntimeError
R E) — A8 TAL A A B A R N5 . RIKR(E R — MR A T A A
R FATH

exception StopIteration
HI N E R $next () Fliterator §)__next__ () JFEFTG1 %, MRFRZIENGARE 4T —5i.
BTGP DB value, BEMEIZFHEEISEE N, BOAME Ivone,

Y—~generator B coroutine FRELRIBIIG, F55| & —HiffstopIteration LB, PRBUGREIMER
P AVER T AR value B2

TSRS A il AU B B B R B b5 | & T StopTteration, BRWEHHNRunt imeError (3
ffstopTteration fRENFEH FHIIER).

1E 3.3 BOEE: SN T value JE i BB M o8 BT ARR B R DI RE -

JE3S R I AT from _ future_  import generator_stop 3L RuntimeError
w4, %W, PEP 479,

T1E 3.7 BCEEC BOAN B (UG 5 PEP 479: e as 51 KK St opTterat ion FRIFHIE R

“NRuntimeError,

exception StopAsyncIteration

WA —~asynchronous iterator FF42H) __anext__ () FIERG| K AMEIRERERE.
3.5 B EIHE.

exception SyntaxError
YT B B ARG | . XA RARAEAE import 1547, XN E K exec () Beval ()
IR, BCEE SRR A SR ER A (M AFEL ) .
R EBI S H BN filename, lineno, of fset Fl text FIF 7 (U7 RIAH B HEA01E B .
SHEEGI st r () SGREEE SR

exception IndentationError

SRR A BER R AR EHRA IS . KigsyntaxError —AT1 3K,
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exception TabError

A S X R R EARAT A — B 95 1 % . X IndentationError —471K.

exception SystemError
ARRER LN TR R, B LA R R o A ™ B B T A RS | A SRR e — N
B T AR 5458 (R MRZ RIS ) -

ARV 224 K7 15 AR 55 45 /R B FH Python SRR I VEE SR4ESH N D1 . B 5 Python fERELS R4
5 (sys.version; BEWMAHER B Python 2 iFFFARHHHEFT BN B k), HARMERIEE (K
IRIAME) DA AT Rl A i A iR AR JRAD

exception SystemExit
WA Hsys.exit () RETG| k. B K HABaseException M ANEException PARA S
WP Exception MR ESMEIR . X AVFIL R IEfHL ) AT SEMRES RS . R eEkR
BEALFE, W) Python fEREAR SRR s AT EEATHR B (5 B . WS ER 2T kS50 5 1% %
Ysys.exit () PME. WFRER—NEE, WEIRHRGIRHIRE (SE34A C Y exit ()
PREL) s ANSRZAE N None, MR ARSI N WS MR (FIanFaF8s), WSFTEIXT
SRR RS 3 — .
Xfsys.exit () WS EA—A 58 AERE ST IS UG R Y (try WA finally F
A, I EAEARE IR AR AT DA T— BB AT R 06 B 8 A5 0 0 XURS: o 200 SR 448 00 ity S b 75 2 37 BT IR
(BIAHE f os . fork () Z )G TR ) WA flos. _exit ().

code

LS SRR IS BT IR E R (BRUIAH None.)
exception TypeError
M AR A R BN T 2RI Y RS RIIF T Ko RIRHUEE — D77, At R
ANPERCAY TR .
U S AT DA R T P AR 51 K, AR B 2 a0 A X G HE AT I 48 A R 32 SRR R B 2 32 5
Fio IR ISR G20 24 SCHE 4 5 B 4 B0 R 4R BE AR BV A SE B, BT BT AR OE XY R Y

“ANot ImplementedError,
NSRRI RBEE U (BIITEZOK int WAWE AT 1ist) W2 TypeError, A ASHINE
R (BN N ORI B 2 SMEUED MR 24 38 valueError,
exception UnboundLocalError
MAE R RO IR O RS R B A BTSN, (AR IR R SR AR AT E I R 5 K. B R

HENameError f— 412,

exception UnicodeError

%4 5 Unicode # 5 14 Pl AR TG A RIS 1 A . ISR 2 Va lueError M—A> 12K,

UnicodeError B —SoiliR 5 g al iR i 45 iR ) @M. B3 err.object [err.start:err.
end] %5 H FEG RS A8 R I R 2 ToRUIA -

encoding

G AR BRI G T 24 FK -
reason

TR R 2 R 2 B DRI AT
object

G PRt g 1o P e B AR AL PO RS R
start

object HILHEHEM IR EH R .

end

object MILHEIRHIARMERT] (FAE).

exception UnicodeEncodeError

e A T &4 5 Unicode MRS IRIIFHEG I K . ILRH R UnicodeError l—4T2K.

exception UnicodeDecodeError

YAEMR R T & A5 Unicode MR IYERIRINIFEG K. ILRH & UnicodeError l—A12K.
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exception UnicodeTranslateError

TEREE i A p K4 5 Unicode A BRI % BRH R UnicodeError B— 13K,

exception ValueError
2 4 A Bl R R B B IE R 2R AUEE R S A S8, I B B0 BE T SE RS B Y R o BB
Il IndexError FEBIPEHE] % .

exception ZeroDivisionError
YR B IARIB A IS A SO BEE K . KERER — D47, TRV A2
A,

TR B A S Z BIIACASHIARES s M Python 3.3 JHR, EAI#REOSError 514

exception EnvironmentError

exception IOError

exception WindowsError

FEXE Windows HH ] f .

52.1 OS ®&

T REE hosError KT, EATRHRYE RS RG] K.
exception BlockingIOError

B MRIELPSEANBCE N ZERIERXR (BlanERT) PriZERREE K. MW T errno
EAGATN, EALREADY, EWOULDBLOCK il EINPROGRESS.,

T OoSError BAWIETE, BlockingIOError G —/NAMNgE M

characters_written
— R, RRTEWHERIC B AR TR SR A 1o BTGk VO K 1R
PERTH o

exception ChildProcessError
MR BB RGN R85 | K. XY T errno ECHILD,
exception ConnectionError
5 A K R R R
H T 2% ABrokenPipeError, ConnectionAbortedError, ConnectionRefusedError

M ConnectionResetError,

exception BrokenPipeError
ConnectionError W3, JiAEE AN —mC ¥ XHANEE, SE2HEBACLXHEARNE
BB s | &% . XTW T errno EPIPE # ESHUTDOWN,

exception ConnectionAbortedError

ConnectionError W¥38, M0 i 4 (E R85 & . X} T errno ECONNABORTED,

exception ConnectionRefusedError

ConnectionError W12, MR i fE e ¥455| & « X)W F errno ECONNREFUSED,

exception ConnectionResetError

ConnectionError BT38, MBERyXtuGEE Mg &% . XWT errno ECONNRESET,

exception FileExistsError

2 E O — A CAFTER S H SR BPRAES | % o XY T errno EEXIST,

exception FileNotFoundError

YT SR A SCPF B FSRATEAERS 5 % . X errno ENOENT,

exception InterruptedError

RGP W MG RITERREE5 | & o XTW T errno EINTR,

T 3.5 HUE G 4 RGEWNPEEAE S hWri, Python MAELHI{RLE WM, RAEZE SHIALBERE
ok THERYE JFHS 0 PEP 475) AR5 kX InterruptedError,
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exception IsADirectoryError

MIERX—AH FIAT IR (Bl os . remove () Fi#51% . M T errno EISDIR,

exception NotADirectoryError

235 KX A 4E B S g AT B SR AR (Bl filos. 1istdir () BERFHEEI K. XM F errno

ENOTDIR,

exception PermissionError

UTERAT R BAERURA N DU 1 AT R A R 95 | e —— BNk D SO R SR o X B

T errno EACCES #l EPERM,

exception ProcessLookupError

MU R AAFAERS KT S . X T errno ESRCH,
exception TimeoutError

YD RGRECR A RGBS LN RS & . X T errno ETIMEDOUT,
3.3 FTEE: W T A BT osError Tk
2 W
PEP 3151 - 5 OS I [0 S8 1Y )2 K 454

5.3

I

- =
=]

AP S THS TS I SO TR -
exception Warning
IR
exception UserWarning
P A iy A i B
exception DeprecationWarning

AR A HH A 0 At Python TR 1, WIDARCAE -5 E 55 AR MEAR S5 RO HEE
exception PendingDeprecationWarning
XFFE PR T, 5 AR RS AR A O i B
XARARAAEAT, PUEAERE AR BRI T 5 B S RO MEA T AN DL, B 24 T 2R 1 7
WM DeprecationWarning,
exception SyntaxWarning
SR TR A R
exception RuntimeWarning
SRR TN AT AR R S R R
exception FutureWarning
ggﬁiﬁ H PR A 2 BERS A Python JT 4 5 B e 28 TP, I DAREAR D -5 © 5 R IR AR 56 4
exception ImportWarning
SHERLREA ] BRI B A S A S
exception UnicodeWarning

5 Unicode FH ¢ 2451 125 .

exception BytesWarning

Hbytes flbytearray fHRIVESFIRLE.,

exception ResourceWarning

SYCIRMNA KRB SR IS SuOARE S I B 2
3.2 B fE.

(3]
w
gt
of
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5.4 FREBRXGH

N E SRR RGN

BaseException
+—— SystemExit
+—— KeyboardInterrupt
+-— GeneratorExit
+-— Exception

T
fo—
I

\

\

\
T
fo—
I
T
fo—

\
.

StopIteration
StopAsyncIteration
ArithmeticError
+-— FloatingPointError
+—— OverflowError

+-— ZeroDivisionError
AssertionError
AttributeError
BufferError
EOFError
ImportError
+—— ModuleNotFoundError
LookupError
+-—— IndexError
+-— KeyError
MemoryError
NameError
+—— UnboundLocalError
OSError
+-— BlockingIOError
+-— ChildProcessError
+-— ConnectionError
| +-— BrokenPipeError
| +—— ConnectionAbortedError
| +—— ConnectionRefusedError
| +—— ConnectionResetError
+-— FileExistsError
+-— FileNotFoundError
+-— InterruptedError
+-— IsADirectoryError
+-— NotADirectoryError
+-— PermissionError
+—— ProcessLookupError
+-— TimeoutError
ReferenceError
RuntimeError
+—— NotImplementedError
+-— RecursionError
SyntaxError
+-— IndentationError
+-— TabError
SystemError
TypeError
ValueError
+-— UnicodeError

+-— UnicodeDecodeError
+—— UnicodeEncodeError

+-— UnicodeTranslateError
Warning
+—— DeprecationWarning
+-— PendingDeprecationWarning
+-— RuntimeWarning

+-— SyntaxWarning

(FOAkED)
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UserWarning
FutureWarning
ImportWarning
UnicodeWarning
BytesWarning
ResourceWarning

54. REBREH
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CHAPTER O

X ARIEAR S

AF ARG AL T2 B AT A A AL SOA AL B 55

TE = AR 5 2 T i) codecs MR 5 SCARAbH i BEAH ¢ . BEAMILTE 2 7] Python PB4 HR 2K
B SR SR 7 9] R A — st

6.1 string — B RHFHFRIR/E

PARES:  Lib/string.py

UL
XRFZ)RER —str
FAF BTk

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}"

References keyword argument 'name'

'weight' attribute of first positional arg

First element of keyword argument 'players'.

"My quest is
"Weight in tons "
"Units destroyed: "

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 RIS R AT A = ' v s XA M scr (), "t WHlrepr () 1 " tar MiAMascii ().
JUABIT

"Harold's a clever " # Calls str() on the argument first
"Bring out the holy " # Calls repr() on the argument first
"More " # Calls ascii() on the argument first

format_spec B AL S E N AT S BLRAUMESilIA , PIANFBERE . X5%. 5. /NI ESFHTEE .
FEZEZATLAE CH O KSR ARTE S 80 format_spec 37K

RN BB S R AAR SR ARTE =, BRI —35 .

format_spec "7 BGL A DAAEH NER AL SR E R B e 7 B X EIRE R B T BT REAIE T A AR AL
PaAkg ML, (HR2AHAVFEGRIZAHE . format_spec NESIIEHLT B AEMEEE format_spec 74§
R HI e R VBl HLE R R (A A%

WS R X — BRG],

BRAMERIRES

KM AEAR AT B o B e T BONR B, T SORAMELR AT (2 B (B A% X 5 45 5 95
i% Al f-strings)e EATHAT AR ELIEAE A B format () R BERAIARRAL B 2ERHR AT DA E AT 58 X
A AR A TR

KRN EIBIE g ARG LI T I, A e A1 A BB 2 P S8

— M AR () R SXMER A st (O MFEMEER. SRR EE S B UeX 4
Ao

Ao s KDL AF I — O

format_spec [[filllalign] [sign] [#][0] [width] [grouping option] [.precision] [tyr

fill = <any character>

align := "<" | ">" | nwm_mn | nAmn

s ign := n + n | nm_mn | n n

width = digit+

grouping_option = R

precision = digit+

type :: "b" | "C" | "d" | "e" ‘ "E" | n f" ‘ "F" | "g" | "G" | "n" | "O" |

WRFEE T B align {8, W] DAFEZAE RN —A fill 745, ERlDOAR 74T, QS48 e ) 2k
NS TE A F R PSR AEM st r. format () JrikEiHE TByEM TR S FmE ¢ or
%}Z) VER fill F4F o AHSR, i iR EE e 7 Bl AEFE S 2 T AR . XANBRHIA S F 0 format () B

AT TR 1 £ LA
I

Lt | i B A N ZEN 5 (X R RO GBI «

> | s BAE AT S A5 (X R BT HIEOAE) .

T=t | SRHRHEOMEAERT S (W) 2 AR 2. XTFPA “+000000120” JE
ijt‘(ﬂg?&o B FF R IR R R 20°0" BHAE T B L2 Wi, B
NUNIER

R R RS EINIEL
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TR, BREE X T R NTBOE, BN T B R IR A ST B MA AR AR,
XEFFREIRA T Lo

sign I POECFREAGRL, ATARRARZ—:

‘I | BX

| BRI AR T IR RO G

-t | B S U T (R EAT) .

space | Fyn AR AL M2, e S BRI -

s RITATDALE BB BUN TR . B AUB TR AR R A B E S BTN R PR
SZHOR Decimal 28T 8. X TREBCEAL, Y H kM. \FEHI 7S HER S s, RIS Ry
EIAIAHRRG " 0p ', " 00" B " Ox " HIZH. XFTiF 8. BRI Decimal A, BfUBA XML R
B E/NIUEATS BV INE i w AR A/ NI DU T, BERER SR T o & B
BoifFs. WO, MT rgr MGt Hefl, REMEASMGRFHALE.

' RIS I A T BT X TR DB E A R AT, O ot BEEOR 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

7E 3.6 BUEI: dRINT ' BT (53155 PEP 515),
width J&—5 SUR/INT BESERER T BIRR. JRSR AR, I BRI RER th A

0K G SR, A widh F BRI (10 1) BT SRR E SR B R
XAHY T E fill 45520 10" H alignment 25584k 1=,

precision Z— 1T HHET, FRXTTFLA £ and "F AERALIF S BEEAE/NEUS G R E DB,
S TIA g 5 G ARSI S B NS BRSSO, %

B R BOR/ A i U e B T 2 DAk B F BN AT TR AR i e
precision

B, type WE TR A0 B

PR R I

's' | AR R TFAFRABOASEAY, DA .
None | #1 's' —#E,

AR R REOR R AR

'br | kRIS, A 2 A EBUNECE .

o' | A FETT BN AR RS A BV 1Y) unicode “EA

"dr | kR A 10 R ET

to' | NEERIRE . Hh DA 8 SHELBUN B .

'x' | NaERIAg . A 16 S EBIN R, /NS TFREOR 9 RLERETH.

"X | PNk, frh DA 16 SR EEINELY, MRS REFOR 9 AR

'n' | B, X5 AT ML, ORRIZAATETE A Y R DO R AGE 24 1
e

None | 1 'd" #[d.

TE R FR B2 b, BRGA AT DA R 51 B3 R 2R R BRAR AL (B T 'n' Hl None), X FEAY
i, SR B £1oat () SRR TR AT,

T IR INEUE T 2R 262804
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]

X

V| RECE R . DM R e SRR R PR R AT EEST BN . BRARS N 6.
"B EECER. 5 e ML, ARZAETEHEHRE FRE (BT

"I ERFIR . R R R ERIARS RN 6.

"B ERER. 5 £ ML, (HSFF nan $5o4 NAN IR inf #508 INF,

"g' | WHREES. TR ENRE D >= 1, XSHEES AR o MAREE, FRrasR
PAE S SRk GRS TR =k, BRI T AR K.

HERPRLN AR R 2R A Ter AEIE p-1 S8 MLt 245 R A F5 4L
fexp. AR m <= exp < p, HPmPL-4 FIRPFESUEMPA -6 F/RDecimal
B, ZEFHHEE £ S p-1-exp 7R8NS, 25500
FFRER e AKSE p-1 #4780k FEWFEOLT, #SWE S F R 5
LEXWRREE, WAR/NUSZIEEA R TSRSk, BRIESEHT

=

] # ] iiljﬁ:o
BT, IETZER nan 22 BIgiAg 4Ll inf, —inf, 0, -0 Al nan, FTIAGELN
55 o

REEE O N EE [ THEE 1. BRAKEE N 6.
G| MRS, ROT g, ARZATET MBEARR R U "ET . 8555 NaN

AR HREHR .
EX N R [ NP NE P e g RS i YN e
A

s A FECGEIRPA 100 H B E R () K R NE

Nonel RKMIF g, AEZAAET HETE SZmER, MRS 2D ER—6, BUA
%Eg%ﬁ@ﬁ%ﬁﬁ%ﬂ@%rﬁ~*ﬁ AR5 A% B Wi A B st ()
it PR — 2K

BB

A G str. format () HIEHIARBIA K SIH & #10m HEL.

RIBFEHERZEE N TS5 IHRW % #2020, HE3n T {3 1« SREUE %, filgn,, '%03.2£" ATRA
WG "{:03.2F}",

BAAR SO SR HHE BRI, F5AE LA 2R B I
BT SHC

>>> ! , , '.format('a', 'b', 'c")

'a, b, ¢’

>>> ! , , '.format ('a', 'b', 'c") # 3.1+ only
b

>>> ! , , '.format('a', 'b', 'c")
b

>>> ! , , '.format (*'abc') # unpacking argument sequence

>>> ! '.format ('abra', 'cad'") # arguments' indices can be repeated
'abracadabra'

HATEVIISEC

>>> 'Coordinates: , '.format (latitude="37.24N"', longitude='-
—115.81W")

'Coordinates: 37.24N, -115.81W'

>>> coord = {'latitude': '37.24N', 'longitude': '-115.81W'}

>>> 'Coordinates: , '.format (**coord)

'Coordinates: 37.24N, -115.81W'

Vi SH Je b
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>>> ¢ = 3-5j
>>> ('The complex number {0} is formed from the real part {0.real} '
'and the imaginary part {0.imag}."') .format (c)

'The complex number (3-57j) is formed from the real part 3.0 and the imaginary part.
—=5.0."
>>> class Point:
def _ _init__ (self, x, y):
self.x, self.y = x, vy
def _ str_ (self):
return 'Point ({self.x}, {self.y})'.format (self=self)

>>> str (Point (4, 2))
'Point (4, 2)'

PSS A GbRIE

>>> coord = (3, 5)
>>> '"X: {0[0]}; Y: {0[1]}".format (coord)
'X: 3; Y: 5!

A 85 Fl o1

>>> "repr () shows quotes: {/r}; str() doesn't: {!s}".format ('testl', 'test2')
"repr () shows quotes: 'testl'; str() doesn't: test2"

XFFFSCAR A B A R TEE

>>> '/:<30}" . format ('left aligned")
'left aligned !

>>> ' [:>30}".format ('right aligned')
! right aligned'

>>> '/:730}" format ('centered')

' centered !

>>> '/ :A4730)"  format ('centered') # use '*' as a fill char
'***********centered***********'

Befl s+£, 5-f fil s £ ARISEIERE

>>> "/:4f); {:+f}" format (3.14, -3.14) # show it always
'+3.140000; -3.140000"

>>> "/ f}; {: £} . format(3.14, -3.14) # show a space for positive numbers

' 3.140000; -3.140000"

>>> "[:-f); {:-f}" . format(3.14, -3.14) # show only the minus —-—- same as '{:f};
—{:f}'

'3.140000; -3.140000"

B ox Fl 50 DA BT [l 57 il 4

>>> # format also supports binary numbers

>>> "int: {0:d}; hex: {0:x}; oct: {0:0}; bin: {0:b}".format (42)
'int: 42; hex: 2a; oct: 52; Dbin: 101010°'

>>> # with 0x, 0o, or 0Ob as prefix:

>>> "int: {0:d}; hex: {0:#x}; oct: {0:#0}; bin: {0:#b}".format (42)
'int: 42; hex: 0x2a; oct: 0052; Dbin: 0b101010"

A 545 T 73 A

>>> '/, )" format (1234567890)
'1,234,567,890"

EVSIER v i€
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>>> points = 19
>>> total = 22
>>> 'Correct answers: '.format (points/total)

'Correct answers: 86.36%"'

(1R s L & e Ak

>>> import datetime

>>> d = datetime.datetime (2010, 7, 4, 12, 15, 58)
>>> '{:%Y-%m— $H:SM:%S} "' .format (d)

'2010-07-04 12:15:58"

IRES AR IR R Bil:

>>> for align, text in zip('<">', ['left', 'center', 'right']):
'{0: 16}'.format (text, fill=align, align=align)

'left<<<<<<<<!

'AnArfcentert ANt

'>>>>>>>>>>>right’

>>>

>>> octets = [192, 168, 0, 1]

>>> ! '.format (*octets)

'COA80001"

>>> int (_, 16)

3232235521

>>>

>>> width = 5
>>> for num in range(5,12):
for base in 'dXob':

print ('{0: }'.format (num, base=base, width=width), end=' ")
print ()
5 5 5 101
6 6 6 110
7 7 7 111
8 8 10 1000
9 9 11 1001
10 A 12 1010
11 B 13 1011

6.1.4 {RRFITER

BRCFAFERAR AL T i PEP 292 Bl 4 58 i (A 7 A PR 07 . BT AR g — A 2 B SO
Prfl (i18n), [ROATERCSA SR, S AR BR A TEA AN D RE 15 SCAS e R HE 6 ] Python F)HCAth Py 2 574 AR
AT HE NI VR T R A AT ASE I 1180 YRR — AR Bl 2% fuflilén 4.

BT SRR § RO, B DA R
© SSONFRXATS s ERPEHON RN S,

e Sidentifier NE# ML, BEVLE —4% N "identifier" AUBLGTHE. EELAKB T,
"identifier" fR#INEE ASCH FHETY (HHEFRIZ) MM FRE, ARAFKNG, AR
RIZR sk ASCIL RT3k . HE $ T2 G — N AERR IR AR I AT R & 45

* ${identifier} M T $identifier. M (TG EIREARMME AN S A7 —H 7 HI bR
WA R EMH, Fla "${noun}ification",

E??@% E‘Jﬁﬁﬂfﬁﬁtﬂ f)m $ 3{%@?&5‘]7}L\ValueErroro
string B TSI SN E Template 2. Template 5 FAITA:
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class string.Template (femplate)
BHE R NB R T
substitute (mapping={}, /, **kwds)
AT, R Bl H AT . mapping AT ISEXTAR , HA A SR DL OB i o
(ifFo BB TR AR — A SRS RL, oA i S S 7 RO 5 24T o 24 [R]I45 Y mapping
l kwds 3+ BAFAEEIZIS, WIDA kwds "B 5 A5 A5G -

safe_substitute (mapping={}, /, **kwds)
Fl Fsubstitute (), NIEZAL 2 WRA N ALFF R ALE mapping F1 kwds 14 F], K2
gl kkeyError S, T BAG & OLAF A B Bt @R E S R F ST 5 —4
Ysubstitute () 1257 @AM AEHARAE OLH H BLAY S RF & SR [0 s 1A 2 5

ZiValueErroro
W RN A, BN EAAA T RE & A HAb S, (BB S22k [0 v H ) A AF R 1T
NG| KA WA—ITHRL, safe substitute () WATREIRATA B4, W
R B 2 A AR AR, AN & 2 R IRAT . RO RSRS8O 2 A1 Python
PRIFFRY (5 AR S5 4

Template [HSEBIESRBE—A A4 Bl E 1k -

template

KRN AR template ZHIWAE ARIR G . —HORVE, RARBAZBHRE, HIFARMRBIZR

BT

PATR S — A n e il PSR 4 7 081 -

>>> from string import Template

>>> s = Template ('Swho likes S$what')

>>> s.substitute (who="'tim', what='kung pao')
'tim likes kung pao'

>>> d = dict (who="tim')

>>> Template ('Give $who $100') .substitute (d)
Traceback (most recent call last):

ValueError: Invalid placeholder in string: line 1, col 11
>>> Template ('Swho likes Swhat') .substitute (d)
Traceback (most recent call last):

KeyError: 'what'
>>> Template ('Swho likes Swhat') .safe_substitute (d)
'tim likes S$what'

PEBY L ARATLAIRAE Template T2k A 2 O RATIRTE . 2 HafF, SO TTEN A7 R i A
IEMFEA AL H Y, ARAT A E X L2 -

o delimiter — 3% /2 IR FR AT BRI BT AR IE. BIMER s. EHERSE Fak
HIENFIRS, A H SRR ZERDS I E AR re . escape () « MEFRBARANRRTERIEZE
2R B AT (BIINTE T2 28 44 25 1) HP s R TR B 20 B A )

o idpattern — X 52 FH R IR AW L FE 5 10 7 ALAF B0 0 I N Rk 5. BOAE M IE RSB (2
a:[_a-z][_a-z0-91*), WRALH T IMIBEVEI H. braceidpattern “fj None W) AR 2 HAE T4y
eGS0 AT

Wi T ERIA flags & re . IGNORECASE, #i3( [a-z] A PAVCEC R LR ASCIL 45, A bFkAT]
e A TR AR a.

TE 3.7 WL braceidpattern PRI SE SR LSS PRAISNTUERT X7 A

* braceidpattern — JUJEVEIAUT idpattern {H2 IR A IR LSS A9 5 ALAF AR . BRIAMH None IR
% BB 2] idpattern (MIAEAEFE S ATAI SN AT R A BE) . ARES L, SXRF LRt 4
TG AN A5 1 o5 74 7 SO R K

3.7 B fE.
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o flags — FFAE G 13 F TR W05 e P 28 A0 OF D) 2 0k s . AG OE ) e ik AR . BRIAE N re.
IGNORECASE, i re.VERBOSE W& Wil hisr, WL A & X idpattern Wh 0BG 140
IEMZEERAE .

3.2 B fE.

PER o — Rt ARnT DA L R A pattern RPN E MR, URARIFEML, R {EL
H— A BAT WA iy A4 AR A IE W SRk s O R o X B AR BT BT 2 28 AR, AR TER L i
FFR AL :

* escaped — XAV ECHE LAY, FEBRABCHRD $5.
* named — AN VCFCAFIETE S 00 5 AT 0K BB 6 Sl R4 P 2 B A -
* braced — XA HILECHA AR S0 AT AR BN U W SR A 0 B AT BB G

o invalid — XA PCFALATIAL P A AP AR B RRAT) , FF HE R4 PR IE Wik
KFE.

6.1.5 FHBhEF Y

string.capwords (s, sep=None)
fiflstr.splic () BSEIFS REN, HHstr.capitalize () ¥R HRERA,
Mstr.join () ¥ REH PR BEFTHEEE. AR TR A SH sep HAA W N None, N
%ﬁgg?ﬁ%ﬁ%ﬁ%ﬁﬁ*ﬁ%i‘%ﬁ#ﬂ%%%ﬂﬂﬁﬁ% SEHTARPAEER, BN sep KGAIFT
HHf42 B i) o

6.2 re — IENMFENXIRE

PACHS: Lib/re.py

RXAMBLERFEE 75 Perl i 5 2R IR 2k AV B A -

B AN 8 R F AR BE ] DA Unicode FFH (str) , WAJPLE 8 fiFTrE: (bytes). {HE, Unicode
FAHRE 8 IR Wit Eul, AR — T B L VLEL Unicode FAFER, 2 IR
Beldh, YT E AR, B AR g 2R A b 5 BT RO R R A R ) B — B

IR A AL AT O\ ) SRETRFFIRIE X B0E AUV SRR P AT I AN G | BB TR IR 35 3L
X 2x5 Python 744 7 IRIME HHORAR ) 745 1 AR ) F A A= AE b 58 BN, SEVTRE— RO
TE, P TR G IR NN\ ORI AR, PO IENZA 00N \ N\, AR A SR AR 1
Python P73 FIHAE H LR \\ o 1T HAB R, A6 Python F) 55 8~ 1 {8 9 SO AL A
RAALM ISP, BAERf &7 AiDeprecationarning HRAERRKM N SyntaxError. 1
7R RIS 15 M Rk s A RN S AT IR & 2

fR ORI X T I ) ek =URE s ) Python [ JRURAAFER Fomids A "o BRI AFR FmfE

ST DAT A FFIRAL B . L " \n" FOREE "\ Al 'n' BINFRFAE, 1 "\n" WFRRH

W MATFFFEAFER o AE2UFE Python AR HH I 3 #0 2 f F X AR IR EAF R R R 30K

Y JHR A TE W ZRIB AR B R BN v, FE2m 3% B ok AL XS BUE — MR, ARE

JedmiF— N IENX S, (2R T2 S5

S U

i SRR regex , $RAL T SHRIEAE re BRI APLEE 1, [FI AR AL T84 MY T BRI 4 1) Unicode
o

96 Chapter 6. JTALERS


https://github.com/python/cpython/tree/master/Lib/re.py
https://pypi.org/project/regex/

The Python Library Reference, k%5 3.9.0a0

6.2.1 FEMRXAFE

—AIEMFIAA (B RE) #5E T 45 Z PR FAFER 5 IR NI R ALEARIG R A R 2 7 R
BERYIENIZA AR (S —MENFA R G IR R — AR, X PR LS SR ) o

IR AT DADEEE . Wk A 70 B #RZ I NIRRT, B4 AB B2 I MR, %, WRTHH p L
fi A 3 B — 545 g ITEC B, H84 pg W] PAVLEC AB. IR A 5l B WS IRME Se g didt, A Fl B f74E
IR MEMAATIH . BTA, B2k MRE 5 i) X LA i fa BT E 2k M. T/
W2 IEMZAAXHIE LI, 2% the Friedl book [Frie09] , i HoAth g i3 a4 i) 155 -

PATR R IE Mk AR A el 20 . S PRA (5 EAIER , 2% regex-howto.

TR AT DAL Sl SO PR AT . IR Tl AT, e A, rar B3R 0, H R A AR
IENZRGEA . BATRICHCE & . RATABHEEFAF, BTA last PERCFAFH ' last . (FEX—TH
fbilsy, FATFMH this special style XA URRIEMEREN, @HANLS, LA FAFH
] 'in single quotes' , BAZ|EHI.)

FUFLE, an 1 B, BTRRTA . AT AT AR B REE S S, WA A 55 i
) IE DN Fak = AR

HEEBWRF (%, +, 2, {m, n}, 55) RNEEEBRE . XFRRER T AE008E 58 2 BT, FIH M S8 i 8 1
ez Xk, Y H—MNZEERIRE, WTAMEAFES . i, £k (2:a{6}) * IEFL 64> 'a”
FAEEAEEIREL.

W
G AEBRIABER, TR THTROERE TR, WA THREDOTALL , ERHIUR L RHAT RO FE R
T

>

AL IR IR, I HAEMULTTLINE BisCR ICRL it T 5 B E N5

$ VCELFAF R B BUE AT A Bl — N7 4F, FEMULTILINE X VEEL AT AR Bl — 7 4F. foo ILHL
"foo' Ml 'foobar' , HIFN| foos HILHE! 'foo', WHMMZ, IF 'fool\nfoo2\n' XK
foo.$ , WHILAL 'foo2' , (BY¥EMULTILINE iz, AJPADCECR] 'fool' 5 HF 'foo\n' &K $
SRBIAZE . —ANEWATHT, —DEFER G

X B R Y IE U SCPTAE 0 BME R E AL, REZ KL AT . ab* RILEE 'a', 'ab', M 'a' " &
mREEEN b

X ETE AYE NPT 1 BT REIRER . ab+ UL "o JEHEREE 1 ASPALBEEEAD ', BEALIT
Bt ra's

X B BT Y IE U CPERE 0 1) 1 IRESL . ab? KL 'a' B3 'ab'.

*2,42,22 x4t R BRI ARy ENTETAT TR PTREZ A ILEL . A IRIF AT
AT WERIENE < o> HEERE] '<a> b <c>', BRFRLEENFRE, MAUE '<a>',
AEBARTZJGASIN 2 RFRAEDA 3F 48 5 XS dfn: s 7 sAHEFT UG RE Y PR 38
PERC, (EAIEMS <. %2> FFL UL " <a>"

m P 2 Fi R IE NG E VL m AER S DT m BT & P ECRC R . Hetn, a6} FFITHEE 6 4

ra', HEARER 5 A

{m, n}” XFIEWHE T m B n IRVCES, ZEm Fln ZMBUSE L. N, a{3,5} FHFIEER3F 54 ra’.
ZWE m BONFRE T RN 0, 20 n 35 EFRONTCBRIK . el a{4, Yo FFILHL 'aaaab' (3 1000 4~
'a' BRi— 'b', HRREVCEL 'aaab' . S ANGEE M, T ITCIEHE BB AT I 12 Z W& WA~ 321 5

{m, n}? HI—MEWFFROIETERE K, RICHEREDHFRFRE. i, T 'aaaaaa’, a{3,5} L
fii54 ra', Mia{3,5}2 HILHI 34~ ra’.

\ B CEFRTAF (SRVFRPUED "+, o, B A ), B Fon — MR TS R TS 2 e T
©o
WRAREA B FIE TR (r'raw' ) RFBMX, B2C Python Wl H UBHTIE A LF51;
AL A A Python B0 MR 3, BT AIF5 A e PRAEFAFEE o . 2R Python A] AR
BEXANFES, AL RAHTFEN R EE IR X TR, ProAm BEHEEE , sl a Sty ) 3
A3, W H R

*

<+

(V]
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[1 HTER—ATFIREE. £ EAT:
o FAFAIDARARA M, HAn [amk] PUAC 'a', 'm', BCH 'k

o M DAFRFRER, WA - WA FEAIERR. I [a-z] FFITEALM /NG ASCH
fF, [0-51[0-9] RFUCECA 00 B 59 PN EY:, [0-9A-Fa—£] RFUCHATA 7St £ o
R - AT T (et [a\-2z]) A BN EEEMEELRRE (W (-a) 5% (a-1), Bl
HFERE BT -

o BRRFAEEEGY, RETHRIRS L. B [ (+*%) 1 REAVUEGX LA SCETRF ' (', '+,

'*',OI")'O

o FAFERM \w HF \S (W T E ) EEANI AR, B0 PAVCHE A F45F HASCIT 5§
FLOCALE B,

o ANESATLE N B TR ] DAl BORCRBEFTILAC. ARG TR " TR RERSG
W FAPRFSBICES, B (5] FFILECHTA TR, BRT 'S, (] FFILEPTA AT, BT
AN MERAERGE L, BRI 3L

o EEAWNEITH —NFA 1, AWM, B2MEEZHN ERRHTL, B2t e
ELEEM. e, (O NI A [T O (4] #nl PAPCELHES .

* Unicode Technical Standard #18 H i B R A FE A BAE SR T BEFE ARSI . 2R 2 2048 15
%, BTOAN THEBXANERAS, —AFutureWarning FatEH 2 XIWIHLEY raise, HFE
PAURJURME DL, SEAH ' [ R, SEEUE FOFERFH -, tes, " ~~" f ' AT
WA FERFEATH R AL L

e 3.7 BCEHE: AR — PR R I TE SEAR R XMW, —MFutureWarning & raise

| AIB, AFlB A PDURAEEIENZA, QN ENZEER, VLA A 83 B AL AN E N AR AT A
V). Bl DAMEAE (LFA)) WNE . TR AT, 1 BRI I AR AL
AEATUCHL . M—ARERSE VR, XA iz . BREEE, —H A LRSI, B
PEFFUCHD, RPEEREF=A— AU UCEE. s ie, ' 1 RO SAE . QIR ECE ' | A,
AN, FEEESEFAER, ).

(...) (AHE), KEESHEEENERS, IHFRREAEGRIHAMEERE. ICREERE, AEaMNE
A PARAREL, HATLAEZ JG M \number % X FEH AT RIRVCHS, 2 JG 3T R4 n . BEPLHL 747
rerEE ) AN (B, BEI NS ETAEARE: 10, D).

() RN IRICE (— "2 BREE T O RS ). 2 RN OOE TR
2B . XY REE A QERWAA; (2P<name>...) @ME—MBIs. AF2HETI
FEIY o

(?ailmsux) ('a','i','L','m",'s', '"u', 'x' FEH—AHEA) XPHGICH—ANEFRFF; XL
TP IE N F A2 E DL P ARid re . A (AUEEE ASCIL “24F), re. I (BMK/NG), re. L (S W),
re. M (ZATHER), re. s (4 dot FERLAF4F), re .U (Unicode PLIL), and re. x (JUEKAER). (X4E
FRigFE 23 2 iR AR X S bric L S e IE R R, XN HEMBR AR, i T
fEre.compile () W& flag B8, PRCWIRTERB AR R

(2:) IENEFESHYAEHPIRA . PCECHESE S W AT IE M Zks, (H BT DERCH) 45 R AetE
AT USSR B 2 2 SRR R | A

(?ailmsux—imsx:-) (‘a','i', 'L, 'm', 's", 'u', 'x' PO KHELA, ZFTEN ' 15
WEREE "1, 'm', 's', 'x H—EIZAY) RN EA R H R R B R
bricre. A (LICHL ASCI), re. I (BWK/ING), re. L GEFIKED), re. M (£47), re. s GRICE AT A
F4F), re .U (Unicode PLHL), and re. X OTKBI). GricliddErism =)

'a', 'L" and "u' fENNEARICEMEHDFR), FrAENTARES &k, sEIREE - o 4t
AT BE N BRALT, Bt s TS N PCEZRE . 7F Unicode BEP, (2a:...) 4]
ek HUCEE ASCIL, (2u:...) PJ#eh Unicode PLRL (ERIN). 7E byte £ (2L .. L) YIHCHIES
WS, (2a:...) Y HICES ASCIL (BRiA). XAl =0 B s A N ILED, 55 4 PEfic A

KA
3.6 BN RE.
T 3.7 B #4745 ar, LA tut R AAE— LA N
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(?P<name>-) (MZL4E) EMUENLALE, HL2UCE SR F a3 HAE SN2 & L) name HeFRELY) .
A 44 W E AT R Python AR iRAF, I HENH A4 HEEH — N ENFRRRE L, HigE L —K.
— A RAERE TS, X H G YA .

WA AE T AE=Fh LR CP5IH . RAERJE (2P<quote>['"]) .*? (?P=quote) (Hji/E
Vi, VCRCBAE | S a0 | SHEE A F4FER) -

5| F¢H& "quote” B E XX 5| AAE
FEENE 5 W

» (?P=quote) (UI/R)
e \1

AL BRPCRCXT 52 m

* m.group ('quote"')
e m.end ('quote"') (%)

151853 re.sub () B repl 25+ + \g<quote>

e \g<1>
. \j_

(?P=name) [ [a]5|H— "y H e EILECHTEAR Y name (64 21 P PCRCE] ) H3 AR 7 6R
(4-) R BN AP

<) PEEE N, HEFAEERLEWANE. XA lookahead assertion, A, Isaac (2
=Asimov) L 'Isaac ' BATEGHE "Asimov' WHHE.,

(2') PCEE - REFEHEN . XY negative lookahead assertion (FiMEUR) » HCANPE, Isaac (2!
Asimov) HAJGH &2 'Asimov' WIEA VLA 'Isaac ' .

(?<=-) VEESEAF AR A mi 028, BRI EImECES - N2 28 4 50 . X 0Y:dfn:positive lookbehind
assertion (IE[A]JGHWIE). (?<=abc)def &FF 'abedef ' HIFE|—AVLE, HNEMSEFE3
MR A RS E A LA A LA R E K, BB abe 8 a | b 2T
1, B2 a* fla{3, 4} AAJPA. ¥ DA positive lookbehind assertions FFIGHIFER,, 4l (2<=abc) def
AR RM a FFIRE R, MM d EREN . AR EEE MR RE M ] search () BREL, MIAEmatch ()
e

(?

>>> import re

>>> m = re.search (' (?<=abc)def', 'abcdef')
>>> m.group (0)

'def'

BN T — MBI R 3

>>> m = re.search(r' (?<=-)\w+', 'spam-egg')
>>> m.group (0)
leggV

TE 3.5 BUE M g KAA&5 S0 .

(?<!-) VOCERMEIMEZEIAR - BIFER . X4 dfnmegative lookbehind assertion (JGPWIERIE). 2K
PUEm JEWE , 8 A CUL LA 2 K1) . H negative lookbehind assertion FF 45 1A T RAM
FAFR I RIF IR O B TR

(? (id/name) yes—pattern|no—pattern) Ul £ %45 F W) id B name 17 15, P & 2= i VL
yes-pattern , H 2 VCE no-pattern, no-pattern A%, WAIDAREZNE . Han, (<) 2
A\w+@\w+ (?:\ . \w+) +) (2 (1)>1]$) 22— email F:3,VCHE, FFVUAC '<userfhost.com>"' HY
'user@host.com' , {HALPLR '<user@host.com' , ALV '"userRhost .com>",

T\ R AL F L AU . SRR 2 ASCIL $L(isi % ASCILF6F, HEATE
MBE R ICRESE AN B, \S DUREFAT 5.
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\number PLFiHFREMHEG. BMESRE—THE, AEM 1 HiEHS. L (.+) \1PEH 'the
the' @(# '55 55", (HALPLEL 'thethe' (HEEAGHHEIITEHE) . XAFHK)F Y] LG H T ITE
HITA 99 NH G . WIR number W55 — 80052 O, B0 number 12 =4 )\, ERHASYWEFEZ
— A, /PRI ECTE. 76 1A FRHEEA N, AR SRR R AT

\A HCEL AR TG

\b LAtz F4Fs, H I B IR s 45 R A B . — AN BRI E SO — N R A R4 . v, I8
35 \b 7 X Nt B\ FAEZI, B0 \u MR ISR, AL © \bfoo\b" T
fic 'foo', 'foo.", ' (foo) "', 'bar foo baz' fHAJLE 'foobar' ¥ 'foo3',

ERIAE LT, Unicode AT /2 7E Unicode A H I, (@ PAFASCIT FRicsk ek,
R LOCALE FRic Wik BTG, A2 d Y mhiE S KR E R EN, \b #TREERTLF, NMES
Python “F4F 52 SUARFA

\B VL% FAFER , (H RAETET T Lok Z4s 2. B2 r'py\B' ILHL 'python', 'py3', 'py2",
fERPLAE 'y, "py. ", B "py! . \B & \b HEE, FrbA Unicode #3112 B Unicode
B, BFsS I RIZA ), B DA ASCIT R oRikAs . MR T LocALE kR, WITR )2 5
FEEREIE S e
\d
%fT- Unicode (str) $£:X:  PCEFEC{TA] Unicode +#EH1%L (#t/27E Unicode =47 H 5% [Nd] B F4F)
XEFET [0-9]1 , FRZHAMPE 74T WERIRE TAsCIT bR, #iHIEHS [0-9]
T 8 fif (bytes) #£X:  VCEiATAf+3EHI%L, w2 [0-91.
\D VCEAEATIE - HIB T 74 . Wi \d BUE. R E TASCIT Andk, WS T (~0-9]
\s
%tF Unicode (str) F£5X:  PCECLAEA Unicode 25 FIFAF (46 [ \t\n\r\f\v] , A REHMFEHF,
FE AN [l o HEBOR N 20 58 A BAT S0 ) o ISR ASCT T W% E , BEHPLED [ \t\n\r\f\v]
T 8 i (bytes) FEA: VL ASCH FFRYZS 74T, w2 [ \t\n\r\f\v] .
\S VUEATLMTIESS 74T #h@ \s BUE. WEREE TASCIT bR, B4 F [~ \t\n\r\£f\v] .
\w

X T Unicode (str) FEX:  PCJC Unicode Jalif Y74, A8 1 n] DARY G A 46 K500 74,
FRCF AN . WEPRBEE TASCIT bpak, BURILAC [a-zA-20-9_] .

Xt 8 1o (bytes) #£:X: VLR ASCIL 47 P B F R F R T RIZ, W@ [a-zA-20-9_] . {15
BWE T LOCALE FRit, HEVCHEL Y BIE S IR BRI A A TR

\W P e AE ] R 2 B3] 52 AF 1 F 4. X5 \w IEAH S AR TAsCTT iR, XS M T
[fa-zA-20-9_]. WOERMH T LoCALE JfhR, W& PURCATE 24 i X ek st B oA 2 5 B 807 UK
2 TR T4

\z HICHFAFH R .

2K 7) Python FYBRIERE SCFAFILA E Wik s Sk

\a \b \f \n
\N \r \t \u
\U \v \x AR

(R \b SN TFRIAERA R, B RETFRHEANFRIER, LW (\b] .)

"\u', "\U" fl "\N" F LJFF HAE Unicode B H IR H]. FE bytes i B 1S SEEHR . KRAH
ASCII “FEHEHE SUFPHIR BAEAR R, S u4EE RoRAbPE

INBERE AL SR — A RRIEA . R E AT 0, SR = A BERIEAE, B2 E e/t
B FAbRTE DL, SIERAGIN . X PRrESOR, N\BERE SURZ A =AM

TE 3.3 UM 90T "\u' A1 T\U # P,
TE 3.6 U | "\ " Al ASCIL 4521 1 A I S B AR 1%
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T 3.8 MU ST ' \N{name} ' # ¥, SEFHFERFME T —F, BEY T 4 Unicode “F4F
(fFl4n " \N{EM DASH}').

6.2.2 ERARE

WEHUE SCT LA SR, W, F—ABilsh. A2 $oe 4 135 1 1E WSk Ok it icA (47— 28
Fith) o AR I, HRKerEMZGRAGE, IS et i THeE.

TE 3.6 BUER: Al e R RegexFlag KL, XNFKRenum. IntFlag T3,

re.compile (pattern, flags=0)

re
re

FFIE M FRRA PR GE— E0 ak Xxf 20 (IEWXS), WA T ICED, S ix X4y
Yimatch (), search () PAMEAMIFA.

XA RIR AT R T DA I 858 AT SRR EUE . EFT AR A MES AR, ATRAE S AL OR #:
ke (1 #RAERT) .

52l

prog = re.compile (pattern)
result = prog.match(string)

FHT

result = re.match(pattern, string)

WR TR LR AIE MBI, i re. compile () MGRAFEX AN IENXFR A AL, W]
PALERE P S R

Hfg: Wil re. compile () SEFIRHIFER, RBERGH RBSWELT, Brid B ik Wkl
MICTH 7 g 1A 1) AL

A
.ASCII

ik \w, \W, \b, \B, \d, \D, \'s f1 \s HJLHL ASCII, i A 42 Unicode, iX H X} Unicode HUERL, &
1% byte FELZME . 4T RIHEZE R NBARE (2a) .

WE, A TRFFEHRE, re.URCIKAFESE BA MBI L re. UNICODE FRATER (2u) ) ,
{H 23X $67E Python 3 2 TUAHY, B NERIAFAFERE 442 Unicode T (I H. Unicode VLA 721 byte
HED

re .DEBUG
SRR EERY debug {5, WA WBPRIC.

re.I

re . IGNORECASE
AT I/ NG VLR Fiba U [A-2] W PLRY NG F4F. Unicode VEFE (bbin O PCEE 6) [FFEA
M, BRIERE T re. ASCIT HRic kS I HE ASCITPEEE . /15 F KIA S MU XARL, FRIERE
T re.LOCALE Fpicte XY T NIFRIC (21) .
R, HBA T IGNORECASE bRi, % Unicode #£3X [a-z] 3 [A-2] MILTART, TR ILAL 52
A~ ASCIL“EAFH 4 DAAMGAE ASCILEAF: T (U+0130, i T KRG 1A SFE L), v (U+0131, i
T/NEEA B, T (U+OLT7E, I T/NE K s) and 'K (U+212A, FF/RSCAFS). MR HASCT T #Rid,
A ULH D B2 FPA” 22

re.L

re.LOCALE
F 24 TS DI E \w, \W, \b, \B FIR/NEHURVLHEL . X MRic S AexT byte FEUA R X MRl
WA, FOE T RISHLHARATTEE, B R LR —A" B, 1 HHEXT 8 357 E 3K
Unicode JCHL7E Python 3 BLERIAF A, AT ALBEARRIES . XK EFRIE (?1)
1E 3.6 HUEM: re. LOCALE HEERT byte FERX, T HAANGER re. AscTT —EH .
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re
re

re.

re.

re.
re

re.

re

re.

re

15 3.7 BBk B T re . LOCALE ARic Y 4 i IE U SN FRAE S e MRS 5 K . A X
ol i B A R C P P 52 1 HC 28

.M
.MULTILINE

WEE, FEUFR IR, A 1rRIrs (R4 e SRS ) s Al
st PUELAF R R, A 1Tgs R (AT R AT ) o BRIABOLR,” ~ PEEFERE Sk,
'$UULETATER . X NEBARIE (?m) .

S

DOTALL
ik L R ISR AT AT, AR AR X ARIT, . BRUCHED MR T BT AR Al
ERETAF. XY NEFRIC (2s) .

X

.VERBOSE

AR SOV 2 5 3 W] e B AP A IR R il o BOR R IR RE . 25 A5 & D200
BRARAE DTG Y P B th SORMLA S, BEEAE *2, (20 or (?P<-> pHZ N H—P1TH
A # METFRERE ST, BAEZ G TR S ER .

T R T T T DU i A A b R P — - 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%) .

search (pattern, string, flags=0)
P 545 $ HBICECAEA S — B, TRk bl — AR A e B ad 2. Q2RI VRS, ik
[ —4> None ; ERXFIHE|—ZRKEITEZAFW

.match (pattern, string, flags=0)

U2 string JFARET O B ZAFAFICELE] 1 IR Wk, il [ — AR A e B2 at 2 o AR
AILEE, BR[E None ; R ERFRKEZILAZ AR

HEREREMULTTILINE 247850, re.match () R VCE PRI IA AL B, 1A VEECAEAT T 1R .«
WIRARKEUE AL string AT B, i search () KR (W] S search() vs. match() )

fullmatch (pattern, string, flags=0)
QIR EEA string VEFELE TE W ZRAAAE, sk Bl — A A et 2 o AWz [a]—A> None 5 ¥E
R B BE VTR AN

3.4 B RE.

. split (pattern, string, maxsplit=0, flags=0)

H pattern 73 FF string o WAL pattern THFHEETES, A A A RR CA BSOS TESI R R . W
R maxsplit 4655, 24T maxsplit AW, T AT 5B BB 5 R G — DT

>>> re.split (r'\W+', 'Words, words, words.')
['"Words', 'words', 'words', '']

>>> re.split(r' (\W+)', 'Words, words, words.')
['"Words', ', ', 'words', ', ', 'words', '.', '']

>>> re.split (r'\W+', 'Words, words, words.', 1)
['"Words', 'words, words.']

>>> re.split('[a-f]+"', '0a3B9', flags=re.IGNORECASE)
[ro', '3', '9']

ﬁﬂﬁﬁ;@ﬁ%ﬁﬁﬁtéﬂé‘, It USRI R, IBAERE S AN ZR R T4
EdE—H

>>> re.split(r' (\W+)', '...words, words...")
[*v, '...", 'words', ', ', 'words', '...', '']
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DRERYTE 7 B 2R 2 Hh BRSSP R (07
FECAY R TEEERE 2 IF A5 eR  EEA IR R BLAE R

>>> re.split(r'\b', 'Words, words, words.')

(', 'Wwords', ', ', 'words', ', ', 'words', '.']

>>> re.split(r'\wWw*', '...words...")

[", l', Vw', ’OV, ’rV, ld’, IS’, l', ’lj|

>>> re.split(r' (\W*)', '...words...")

['l’ l-.-l, II, 'l, lwll ll, lol’ l', lr', ll, 'dl, 'l, lSI, '---'[ ll, ll, IIJ

1€ 3.1 CHE R BT AR S AL
TE 3.7 OB #9012 AR A

re.findall (pattern, string, flags=0)
X string I 5] —AANEILY pattern (VCHCAN R, string WNAEB A BEA T4, DCRCHHR S i 0573 ] .
R BB 2, BN HE5R: e —DedHs R (WX B EE—
HEWE) . SRS EES R,

e 3.7 BOE R A48 LS B n] DAERT— 2 R R B T .

re.finditer (pattern, string, flags=0)
pattern TE string RETA R AEEE UL, 3R N — AN Rierator [RAFT IR Bext % o string A2 504
I, TCECH ) HES . S TCRC AL S AL R .

e 3.7 O A48 PERE B W] DAERT— 2 IR S B T .

re.sub (pattern, repl, string, count=0, flags=0)
AR [ repl AL string e A H & LAY partern TRAFHYFAFER . WERAE A K,
WA S A 3R 1] string.o repl AT AR AT ERBCRR KL QoA A0 AR, UH T AR ] SORMEL R SO 41 #5
DRI WYL, \n SBEBCN—DATRE, \r SBEHCN— DI, K. RA
ASCIL “FAFE U SR BEAEARSR B, 2B R R AL H . HA RIS SO S BIAN \ & S PRFR I
Ffo a5 AR \6 S HFEEE 6 4L VCRC 2 i F 74 s ok B . Bl

>>> re.sub(r'def\s+([a-zA-Z_] [a-2zA-Z_0-9]1*)\s*\ (\s*\):',
r'static PyObject*\npy_\1(void)\n{"',

C. 'def myfunc():")

'static PyObject*\npy_myfunc (void) \n{'

WS repl 22— A%, IBERWRAAEEI ) pattern WITFOLR o XA RBOLURER — A~ I et 2
SR, R Bl ERR R AT .

>>> def dashrepl (matchobij) :
if matchobj.group(0) == '-': return ' '
. else: return '-'
>>> re.sub('-{1,2}', dashrepl, 'pro-———--gram-files')
'pro——gram files'
>>> re.sub(r'\sAND\s', ' & ', 'Baked Beans And Spam', flags=re.IGNORECASE)
'Baked Beans & Spam'

FEX T LR — PR B — M 2T & .

A ESHL count J& BRFIR IR EL: count AT AETARERL . ISR ZMEIX S50, i E N0, fr
H VLA e e . S VCHE RAEA MG IEZ IS LB R, A sub ("x*', '—', 'abxd')
RE '-a-b--d-' .

TEFAFHR BN repl ZHUEL, W1 EFridR pd%s U A 51, \g<name> & 6344 414 name, (¥£
(?P<name>--) FE¥EPFE ) \g<number> &ffIFH; \g<2> 2 \2, HEH#HRT LIk,
0 \g<2>0, \20 FLpifRE N 20, AR 2 JFHRAEE—F4F '0' . M5 H \g<0> 18
pattern R —FEAHIFTF H

e 3.1 3G 1 R EARiE S A
e 3.5 N0 AVEECH 4 A - = 7R
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5 3.6 R pattern HIARFNEE SC (1 '\ FI—A> ASCIL FAFLH L) B iR -
TE 3.7 RS repl WHARFNEE SC (H1 '\ Fl—A> ASCIL 4541 ) H A B iR
AE 3.7 BCE S A 0 28 PEBCH AR e I S P e .

re. subn (pattern, repl, string, count=0, flags=0)

Fihgsub () FR, HRERRE—ATTH (F4F 8, BHRLE.
e 3.1 B ST R EARE S A
e 3.5 BCEHC APLE A G- 2 AR

re.escape (pattern)
5 S pattern FFFIRFAT o WAARAEE R 0] BB A & 1R W Fk Ko 45 0 SCAR AR A TILRE, B
WA . e

>>> print (re.escape ('http://www.python.org'))
http://www\.python\.org

>>> legal_chars = string.ascii_lowercase + string.digits + "!#$S&"'*+-."_ " |~:
>>> print ('[ ]+" % re.escape(legal_chars))
[abcdefghijklmnopgrstuvwxyz0123456789 1 \#\S3\& '\ *\+\ =\ . \"_"\|\~: ]+

>>> operators = ['+', '=', "'"x', /v, vak1]
>>> print ('|'.Jjoin (map(re.escape, sorted(operators, reverse=True))))

ZIN=INHINFNF A

XABRBABERN T sub () Mlsubn () WPREHCFAFER, R BRI g L piln:

>>> 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

T 33 R ' AR S

1 3.7 e HATEIE N ZGRA B RIR S S P4 e Lo g, o, rmr, rsr, e,
v, ', v/v’ U v; vt T=r s @’ %n nsn ;{%‘Kﬁ%%ﬁgﬁ?xo
re.purge ()

TR IE 2R GAT

exception re.error (msg, pattern=None, pos=None)
raise —MMISh. LB E] R FATH AR A ROE AR (Hein, B85 —AAIL
BCidES ) s HABAE RAE g i s DT FC ™ A o AR AP A R ITRL, RSN R
o B BRSEBIA DA R o -

msg
A A BRI B -
pattern
IR AR
pos
G R pattern (ALEZR S| (FTPARZ None ).,
lineno
XTI pos (A PASE None) FFT5-.
colno

XN pos (W] PAJ& None) 315
T 3.5 MHE T AT 0 E
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6.2.3 EMFREAMER (IEMHR)
RS I T Bk 2O RS B T b

Pattern.search (string[,pos[, endpos] ])

RN string FHEH— AN VCRCA AL E, HaR Il — AR T Bext %o Q2R PLEL, Wik [H] None
F EREMEREICALEA R

R SR pos Sy H T FATH HOT IR RN E RG] BN 0, EAZESN T FATHY)
Froo ot BEUTAF IR AT AR IR RISk, AT SR TS — A, (EASIER RS HLE T IR
OEDAC R

LS HL endpos BRE T FAFR RIS BIEREFAPKES] endpos , A LA M pos F
endpos - 1 WFAFLMEILHAL. QIR endpos /NT pos, TIAXAILE A F4b, W2k e 2—4
IIFIGHIENRT 4, rx.search(string, 0, 50) ZMT rx.search(string[:50], 0).

>>> pattern = re.compile ("d")

>>> pattern.search ("dog") # Match at index 0

<re.Match object; span=(0, 1), match='d'>

>>> pattern.search("dog", 1) # No match; search doesn't include the "d"

Pattern.match (sz‘ring[,pos[, endpos] ])
U2 string 1Y) Fr4é 4 E REAS FR XA IE ML AL BANILEE, il [l — ARG I B at 2. ARA
PLfE, mlik[e] None ; HEEESFRKEZILHZAFL.

A[IEZ Y pos Fl endpos S search () & LAH[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'>

ARARAR SE SLVCHRAE string IR, [fif search () KB (B BFsearch() vs. match()) .

Pattern.fullmatch (string[, pos[, endpos] ] )
UIRAEAS string VERLIXANIEMIZRIAS, WEiR El—AMHR I ey 2 o Wi e None 5 ¥HERRE
KDL AR -

AR S pos Fl endpos G search () & AH[A .

>>> pattern = re.compile("o[gh]")

>>> pattern.fullmatch ("dog") # No match as "o" is not at the start of "dog
>>> pattern.fullmatch("ogre") # No match as not the full string matches.
>>> pattern.fullmatch ("doggie", 1, 3) # Matches within given limits.
<re.Match object; span=(1, 3), match='og'>

3.4 B fE.

Pattern.split (string, maxsplit=0)
S Teplit () WAL ST MIFERR.
Pattern.findall (string[, pos[, endpos] ] )

FMIERi findall () , AT oFEERE, (H R AT .S 5L pos I endpos , FRTIBRILH,
W search (),

Pattern.finditer (string[, pos[, endpos] ] )
FMLIREL finiter () , A TomiFEtEal, EAT AR AT E S 4L pos Fl endpos , PRI R,
W search ().

Pattern.sub (repl, string, count=0)

EthTFsub () BB, W T HIFERIAER.

Pattern.subn (repl, string, count=0)

T subn () BB BN T g IR,
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Pattern.flags

IE N PCEEARIE o X A2 W] AME L compile () IS AT (2-) WEARIE, BPEARIC LI UNICODE

LIS

Pattern.groups

RA SRR -
Pattern.groupindex

Bl (2P<id>) E XA S HAMBTFHENTFH. WA 54, BT an.
Pattern.pattern

i A R JE AR T AT H

TE 3.7 BUEEL: il copy . copy () Mlcopy . deepcopy () BRERISIRE . Hiidt o i 1R WG 2 G
e ST .

6.2.4 MLECRIER

VEECAT SR B — MR True. WEREAVCE)Ematch () Msearch () ik None FfPAYRTAT PAfA]
A £ iR R B2 TS DU AL

match = re.search(pattern, string)
if match:
process (match)

VERECXT G SCRFAT Jy v A 4tk -
Match.expand (template)

Xt template HEAT SURMALER SCE I Hak ), 5itBsub () Jrikmh—E. e SCANTR) \n YA A Y
TAE, BE5IH (L) Mg A E (\g<1>, \g<name>) HHAMIV AL A AZ

e 3.5 JCEHC: AVLREH G EH o 2 P AR

Match.group([g@upL.“])
R AEE SRR T WERAE SR R DT, WRAE SIS, 4R
A — Il (BASERIE A0, WRASEG 41 EAR 0 CBEATTRCELR M) . Wk
— NN SEAE N 0, FHBLAIR [ {ER e BN DL A7 5 AR E R — B [1.991, S5R0EH
WS AR AR — SR IR, s KT AR E WA, — P IndexError il
BHRAE raise. AR—DAHAEEREN—ARD, FRITREZ R, BRI R/ — L.

>>> m = re.match (r" (\w+) (\w+)", "Isaac Newton, physicist™")
>>> m.group (0) # The entire match

'Isaac Newton'

>>> m.group (1) # The first parenthesized subgroup.
'Isaac’

>>> m.group (2) # The second parenthesized subgroup.
'Newton'

>>> m.group (1, 2) # Multiple arguments give us a tuple.
("Isaac', 'Newton')

WMRENFAXMH T (2P<name>-+) i, groupN SETRB W e A A A4 T WR—
FRRSBAEFE AP R E SCHHAEY, — A IndexError §f raise,

— AR 2R B

>>> m = re.match (r" (?P<first_name>\w+) (?P<last_name>\w+)", "Malcolm Reynolds")
>>> m.group ('first_name')

'Malcolm'

>>> m.group ('last_name")

'Reynolds'

iy A A R A R G ET
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>>> m.group (1)
'Malcolm'
>>> m.group (2)
'Reynolds’

R —AAPCE SN 2K, it R [l fe e — PR

>>> m = re.match(r" (..)+", "alb2c3") # Matches 3 times.
>>> m.group (1) # Returns only the last match.
|C3l

Match.__getitem__ (g)
XAEMT m.group (g) « XAVFE RG] H—ILR

>>> m = re.match(r" (\w+) (\w+)", "Isaac Newton, physicist")
>>> m[0] # The entire match

'Isaac Newton'

>>> m[1l] # The first parenthesized subgroup.

'Isaac’

>>> m[2] # The second parenthesized subgroup.
'Newton'

3.6 B I HE.

Match.groups (default=None)
R4t , WEARE WA, TR 1 BHEEZ A E . default ZHHTAS
HUTHEAIE L, ERIAH None,

fBiln

>>> m = re.match (r" (\d+)\. (\d+)", "24.1632")
>>> m.groups ()

('24', '1632")

WERFA NI, 2RI HMSS SRILE Y b X EHAEIA SR M —4> None
, BRAEE T default Z4Y.

>>> m = re.match (r" (\d+)\.? (\d+)?2", "24™")

>>> m.groups () # Second group defaults to None.

('24', None)

>>> m.groups('0") # Now, the second group defaults to '0'.
('24V, YOV)

Match.groupdict (default=None)
R —AF, S TIAR 8 T4 key fi@d4 . default ZHN T ASHILEA A BUA
& None., filtN

>>> m = re.match(r" (?P<first_name>\w+) (?P<last_name>\w+)", "Malcolm Reynolds")
>>> m.groupdict ()
{'first_name': 'Malcolm', 'last_name': 'Reynolds'}

Match.start ([group])

Match.end ( [group] )
&[] group VLECEN ) ER I UEFISE AR T . group BRINH O (FERUZEEANTECH THE) o 2R group
FEAE, AEORPZAEDCHE, RARIE] -1 o XFF—PICEA SR m, M—DRSEEEH e, He (FENT
m.group (g)) F=AE R VLHD &

’m.string[m.start(g):m.end(g)}

W& m.start (group) LT m.end (group) , WIR group PCll— oS FAFERIYTE . HLan, 78
m = re.search('b(c?)', 'cba') ZJ5, m.start (0) H I,m.end(0) N 2, m.start (1)
Mim.end (1) HE 2, m.start (2) raise —{~IndexError ffl4h.
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XA T2 M email Hodik RS54 remove_this

>>> email = "tony@tiremove_thisger.net"
>>> m = re.search("remove_this", email)
>>> email[:m.start ()] + email[m.end() :]

'tony@tiger.net'

Match.span([g@np])
ST —ANVEHE m, R —AJC4H (m.start (group), m.end(group)) . YEEUE group 1%
BTEXAVERL S, SRIE (-1, -1) o group BRINHK O, whi2BeATTHL.

Match.pos
pos WH, &feishsearch () Bmatch () W a BN 7 o XA IE NG| AE7E 7475 8
KR RT .

Match.endpos
endpos [N, &1Lkt search () Bmatch () J7¥E a BN % o XA IE W5 845 IR 45 H
BER IR RG | .

Match.lastindex
TR G — D VLE B R GME , 503 None WUERBA VLR ARG . LA, XFTF4FH rab ',
Fik (a)b, ((a) (b)), F ((ab)) F13F] lastindex == 1, i (a) (b) 215F] lastindex

Match.lastgroup
Ra— N ICRR a4 A4 T, B None WIEREA 4 PLICHIE .

Match.re
1R ] PR A XA SN B R N 2 2, XN SEBE R IE WX R B mat ch () B search () HEEER.

Match.string
ik Blmatch () Bsearch () WF4FH.

£ 3.7 R BN T 4 copy . copy () Mlcopy . deepcopy () BYSCHF. PERCXTRAA MR TR .

6.2.5 IEMRAXFIF
BERF
EAMIFHL, FRATTI A AT 0 B BOR 54 R P L

def displaymatch (match):
if match is None:
return None
return '<Match: , groups=¢r>" % (match.group(), match.groups())

BBARES — N RET, — DR TR FA R, BN FAEROR— KR, "a” 52 A, K"K,
”q” Q, ”j” J, ”t” y‘j 10’ ”277 §IJ”9” %%/j—:\‘ 2 §|J 9D

HERMENTIFRRGAR, FATTAEIEPAT 2 9R

>>> valid = re.compile(r""[a2-9tjgk] s

>>> displaymatch (valid.match ("aktbg")) # Valid.
"<Match: 'aktbqg', groups=()>"

>>> displaymatch (valid.match ("aktbe")) # Invalid.
>>> displaymatch (valid.match("akt")) # Invalid.
>>> displaymatch(valid.match ("727ak")) # Valid.

"<Match: '727ak', groups=()>"

R —F, "727ak" , WET XY, S PEKERRE R . O IENRGAXITRE, Wiz
EVEEINIE IR
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>>> palr = re.compile (r".*(.).*\1")

>>> displaymatch (pair.match ("717ak")) # 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 Tl AT AR, TF AT DA B T 7 SR PERCR S i g roup () J5ik:

>>> palr = re.compile(r".*(.).*\1")

>>> pair.match("717ak") .group (1)

|7|

# Error because re.match() returns None, which doesn't have a group() method:

>>> pair.match("718ak") .group (1)
Traceback (most recent call last):
File "<pyshell#23>", line 1, in <module>
re.match(r".*(.).*\1", "718ak") .group (1)
AttributeError: 'NoneType' object has no attribute 'group'

>>> pair.match("354aa") .group (1)
lal

#EH) scanf()

Python H {54 — 2R ¢ %L scant () WA, IENWZEARGE R scant () M FRFHREEE K
2 HATRE 2G4 E . PP EASRAL T scant () A aUARFRE 5 3RS0 R i«

scanf () XA | ENFREKX
%c .
%$5¢ .{5}
%d [-+]12\d+
%e, %E, 5f, 59 [—+12 (\d+ (\.\d*) 2 [\.\d+) ([eE] [-+]2\d+) 2
51 [—+12 (0[xX] [\dA—Fa-£]+[0[0-7]*|\d+)
50 [-+12[0-7]+
$s \S+
$u \d+
$x, $X [-+]1?2(0[xX])?[\dA-Fa-f]+
M2 R ER A R
’/usr/sbin/sendmail - 0 errors, 4 warnings
PRATPAE A scanf () #5301k
%$s - %d errors, %d warnings ‘
EMIIENRIB AR
’(\S+) - (\d+) errors, (\d+) warnings ‘

search() vs. match()

Python $24it T WIFI AR RI Y HAE: H T re.match () BEFHFEIL, BiFre.search () W FLFERM
ERALE (BRIA Perl HHFTH).

4an
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>>> re.match("c", "abcdef™) # No match
>>> re.search("c", "abcdef") # Match
<re.Match object; span=(2, 3), match='c'>

fEsearch () W, WA "~ AR TT AR R BRI DT BCE] 7450 5 1 o

>>> re.match("c", "abcdef") # No match
>>> re.search(""c", "abcdef") # No match
>>> re.search(""a", "abcdef™) # Match

<re.Match object; span=(0, 1), match='a'>

HMMULTILINE 24 s imat ch () RILELEAFR IS, B search () FMPA '~ FFURITIE
U% KA VCECEEAT IO IT 4R

>>> re.match('X', 'A\nB\nX', re.MULTILINE) # No match
>>> re.search('"X', 'A\nB\nX', re.MULTILINE) # Match
<re.Match object; span=(4, 5), match='X'>

BI— T HREE

split () PP S RAL IR BT XA X T SO R 21 2 ik i HL73 2 A8 B 2t
gitly, RARA AR, AR uERe .

T, XHEREA. BlERE I, XRERNEN =ET ST IE

>>> text = """Ross McFluff: 834.345.1254 155 Elm Street

Ronald Heathmore: 892.345.3428 436 Finley Avenue
Frank Burger: 925.541.7625 662 South Dogwood Way

Heather Albrecht: 548.326.4584 919 Park Place"""

FHM—ABEZ AT I BUERNIRE PR — 813, AR ia — % H:

>>> entries = re.split ("\n+", text)

>>> entries

['Ross McFluff: 834.345.1254 155 Elm Street',
'Ronald Heathmore: 892.345.3428 436 Finley Avenue',
'Frank Burger: 925.541.7625 662 South Dogwood Way',
'Heather Albrecht: 548.326.4584 919 Park Place']

R, FENFHPEA—NRAT. WK, BIESHEMIE ARSI R FT hsplit () AT
maxsplit B85, NyHhk s e & A BRI o B 2 A A

>>> [re.split(":? ", entry, 3) for entry in entries]
[['"Ross', 'McFluff', '834.345.1254', '155 Elm Street'],
['"Ronald', 'Heathmore', '892.345.3428', '436 Finley Avenue'],
['"Frank', 'Burger', '925.541.7625', '662 South Dogwood Way'],
['Heather', 'Albrecht', '548.326.4584"', '919 Park Place']]

02 FEAICRE ST B, BILEAHBIAESERIIH . QIR maxsplit WEHN 4, FLATEAT A
IR 3 )5

>>> [re.split(":? ", entry, 4) for entry in entries]

[['Ross', 'McFluff', '834.345.1254', '155', 'Elm Street'],
['Ronald', 'Heathmore', '892.345.3428', '436', 'Finley Avenue'],
['"Frank', 'Burger', '925.541.7625', '662', 'South Dogwood Way'],
['Heather', 'Albrecht', '548.326.4584', '919', 'Park Place']]
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NFEE

sub () BHFREE A I IRE U — S0 XA TUER] T sub () REEPISCY, sEFELCEE
NFRFRILLE, BT E MR T

>>> def repl(m):

inner_word = list (m.group(2))
random.shuffle (inner_word)
C.. return m.group (1) + "".join (inner_word) + m.group (3)
>>> text = "Professor Abdolmalek, please report your absences promptly."

>>> re.sub (r" (\w) (\w+) (\w)", repl, text)
'Poefsrosr Aealmlobdk, pslaee reorpt your abnseces plmrptoy.'
>>> re.sub(r" (\w) (\w+) (\w) ", repl, text)
'Pofsroser Aodlambelk, plasee reoprt yuor asnebces potlmrpy.'

HEIFTEENA

findall () PLFERER AR BB, AUEBsearch () WRIE LR HA, WER—EE AR
PR ETA R, TR R AR A £indall ()

>>> text = "He was carefully disguised but captured quickly by police."
>>> re.findall (r"\w+ly", text)
['carefully', 'quickly']

HEIFR R E

R T E IR EZE R, finditer () ATPUEEIEM , BT IRacxd 2 AR BHE, A2 74
o RS BT, AR A BRI T B E R AL, W LAME I NI M finditer ()

>>> text = "He was carefully disguised but captured quickly by police."
>>> for m in re.finditer (r"\w+ly", text):
print ('202d-202d: %s' % (m.start (), m.end(), m.group(0)))

07-16: carefully
40-47: quickly

RIEFFHCE

JFIRFAFHICIA (e text ") REFIEMIZEAS RS . B0, SRR A SRAT (1 \ 1) #RATHTZE—1
PRI . e, "N T el 54— B0

>>> re.match (r"\W(.)\1\w", " ££f ")

<re.Match object; span=(0, 4), match=' ff '>
>>> re.match ("\\wW(.)\\1\\w", " ££ ")
<re.Match object; span=(0, 4), match=' ff '>

UTFEVCRL M FAPRPHL, CUAHEIE MR L. AEFIATAFRICE, B e\ 7. 0L
AU NN R e B

>>> re.match (r"\\", r"\\")

<re.Match object; span=(0, 1), match='\\'>
>>> re.match ("\\\\", r"\\")

<re.Match object; span=(0, 1), match="\\"'>

B—MAEses
A VARG AT AT AT, IR R, R E A BRI
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XFHR R IENFERRIEEN . XA B X LR AN —AFIEN, H AR PCHE R SE
BUNE)

import collections
import re

Token = collections.namedtuple('Token', ['type', 'value', 'line', 'column'])

def tokenize (code) :
keywords = {'IF', 'THEN', 'ENDIF', 'FOR', 'NEXT', 'GOSUB', 'RETURN'}

token_specification = [
('"NUMBER', r'\d+(\.\d*)?2"), # Integer or decimal number
('ASSIGN', r':="), # Assignment operator
("END', r';"), # Statement terminator
('ID"', r'[A-Za-z]+"), # Identifiers
('op', ' [+\=*/1") # Arithmetic operators
('"NEWLINE', r'\n'"), # Line endings
('SKIP', r'[ \t]+"), # Skip over spaces and tabs
('MISMATCH', r'."), # Any other character

]

tok_regex = '"|'.joln (' (?P<%s5>%s)' % pair for pair in token_specification)

line_num = 1

line_start = 0

for mo in re.finditer (tok_regex, code):
kind = mo.lastgroup
value = mo.group ()

column = mo.start () - line_start
if kind == 'NUMBER':
value = float (value) if '.' in value else int (value)
elif kind == 'ID' and value in keywords:
kind = value
elif kind == 'NEWLINE':

line_start = mo.end()
line_num += 1

continue
elif kind == 'SKIP':
continue
elif kind == 'MISMATCH':
raise RuntimeError (f'{value!r} unexpected on line {line num}")

yield Token (kind, value, line_num, column)

statements = '''
IF quantity THEN
total := total + price * quantity;
tax := price * 0.05;
ENDIF;

for token in tokenize (statements):
print (token)

AR AR AL DA i

Token (type="IF', value='IF', line=2, column=4)

Token (type="'ID', value='quantity', line=2, column=7)
Token (type="'THEN', value='THEN', line=2, column=16)
Token (type="'ID', value='total', line=3, column=38)
Token (type="ASSIGN', wvalue=':=', line=3, column=14)
Token (type="ID', value='total', line=3, column=17)
Token (type='0OP', value='+', line=3, column=23)

Token (type="'ID', value='price', line=3, column=25)
Token (type='OP', value='*', line=3, column=31)

(FOAkRED)
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Token (type="'ID', value='quantity', line=3, column=33)

(
Token (type="END', value=';', line=3, column=41)
Token (type="'ID', value='tax', line=4, column=8)
Token (type="ASSIGN', wvalue=':=', line=4, column=12)
Token (type="'ID', value='price', line=4, column=15)
Token (type='0OP', value='*', line=4, column=21)
Token (type="'NUMBER', wvalue=0.05, line=4, column=23)
Token (type="END', value=';', line=4, column=27)
Token (type="ENDIF', value='ENDIF', line=5, column=4)
Token (type="END', value=';', line=5, column=9)

6.3 difflib — T EHERMHHEIT R

FACHS: Lib/difflib.py

BERBLHAR BE ] T LB SRR AI R K. B, BT DA T BB SCit:, Fl AP AR A5 Rk s A 15 R

£ HTML #1_E R SCA RGN 22 5 e A K H SRR U, 55 L £1 1ecmp Bk,

class difflib.SequenceMatcher

KR —NRIELE, T IEAEMRRA X, HBFHTCR Nhashable 35 . HEEAFIRE
T Ratcliff FiI Obershelp = 1980 A AIM K FIH VA “MeXBEBIANTHL” 15K 4 P44 S
FEHE AL, AR REIAE Bl SRR KIS ILR 7405 Bng “Bik” o
SRR L EBCA M, PIInE Afr s Ay, (JEBREIRICE 2 X Rateliff £l Obershelp 55
R — Y R ) IRE FIREAY R R U Y TV RC P AU R 220 80 e B IXFF AN REF™ A de/ N
P, ERSERE EAEANIER IR BIILAC.

FEIbf: BLAR Ratcliff-Obershelp 5335 75 & SR O T S 57 75 W 8] 110 A% — B 50 8 ~F 7 1) [,
SequenceMat cher {Ef NG UL T g ~FJ5 i 8] i 46 — A 2 N 147 M 32 B 5 50 oo 2 DA Tl
TCRIE— RIS R DT WA e i 1] .

A Bk & Rl 5 sequenceMat cher LR A THEE B 2 RRr e 7 2 B B3k . 3%
s & AT G TR IR P2 B R SR (FE5E T2 )5 ) M B o
PR ER 1% I H)PFIK B2 200 T, 2 gibmicoh 717 80t R 51 DL EE Hr i s
o XAE KRB PAE A SequenceMat cher B autojunk %N False g%
i

3.2 B I6E: autojunk &2 .

class difflib.Differ

XAV 2 HBE et SCARAT AR 90, 7 A ml BN B i) 22 5 sl B 75 L . Diiffer 45—
M sequenceMat cher RSEMATFFHN LB LAKARLL (HIEVCAL) 7N IRF RS LR

Differ ¥R — 4T ARCFHRR ST 3k :

WFEHKE | BX
- TS Bl

'+ TS 2 il
t FHAEPTF 21 A ]
I IAFE T HE—HAFS

PR AT SR T 2R AT | AT ASNITAAFAE TAE— B A PO ZE 5 . Q2R 7 910 60 35 i SR A Ui
LTI E SO NIEREIERR .

class difflib.HtmlDiff

XA T 01 HTML A% (B &3R80 52 8 HTML SCHF) AT HEMLEAT /m SCAR LR, AT
B SATAMNY S ECR 2 s o RS AT ABE T 58 4 sl bR SO A

A KA H e
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__init__ (tabsize=8, wrapcolumn=None, linejunk=None, charjunk=IS_CHARACTER_JUNK)
Wb HEm1 D1 £ 1 [HSEHR

tabsize J&—NAIIE R BT SEL, faaEIROAAEIEE, BIAER 8.
wrapcolumn 2 — V3% K BEFSEL, T304 H ST Wi AT 5L E, BRIAESS None
FRABIHRAT .
linejunk F1 charjunk Y352 A1 BE RAEFSE, S Andiff () WiHtm1Di £ fRA BOFHER R
B HTML Z5%), S Rndiff () SR T fESEERIMME K HE .

FHR AT T

make_file (fromlines, tolines, fromdesc=", todesc=", context=False, numlines=5, *, charset="utf-8’)
FLEE fromlines Fl tolines (SEAFERHFR) IR Bl — A F4FH, Fomn— 528 HTML S0, Hi
FEATZETFIFNE, AT ST AN E MO 2 B
fromdesc F todesc 3552 ] 3% AT SHL, 158 R H bR SCAFMSIAREEAF R (BRA S E

=2 S

FIFER) .

context Fl numlines ;2 W K BEF SR BN BRI T CZERIURF context B4 True, #
NERINE False NE/RTTEAY . numlines BRINN 5. 24 context >Ny True W} numlines &4 1]
il 5828 th IR 252 3B ) B R SCATE. 24 context i False W numlines R4 i 76 i ] "next”
FEREI 28 Y R 22 7 Z BT R AT (B B2 330 next” BEEHRE N — N B
2SR HCAE N Y2 T, AT ET S R 30 .

A fromdesc il todesc £ S A% X 1) HTML SAREE, 4 BEMCR AT R IR A 1%
HESHLIEFTR X

TE 3.5 JRCE R BT charser FeA8F 2% . HTML SCRY BN FEAFHEM 1 1S0-8859-1" HHL
B 'utf-8',

make_table (fromlines, tolines, fromdesc=", todesc=", context=False, numlines=5)
FLBE fromlines A1l tolines (FAFH35112%) IRl — A2 45, Fom— M & 4722519 58 HTML
&, ATRI ST MRS R

WIS S make_file () ITEBIMANR .
Tools/scripts/diff.py BXMHKMarSATHIN, HH S —MREFHEHZRB

difflib.context_diff (a, b, fromfile=", tofile=", fromfiledate="", tofiledate=", n=3, lineterm="\n’)

Foi a M1 b (FAFERSIER) s k] B SCERAE N EE R (— A A 8T generator) .

Bl BN CERE M R B R BT I LA B ST RIETER . EM RN N RI/Z G
R . B SUTECh n BE, BRI =AT.

BINTEO T, ZREHAT (DA *** or ——— FIR) i RZIRATA RN . XM LF b2
Mio.IOBase.readlines () BN AKEBR]EH T io. I0Base.writelines () WZERE
DS TS b5 E AN 1 T 1L S 7 S S A

XA R FRBATRER A, WEAF lineterm 4B " | SR th A 205 A AT

PR R GEE A A0S A AU S TR A ARk o X BE A B A B 4 R AT DA
Fre fromfile, tofile, fromfiledate Fl tofiledate He 45 7& . BT R 5 DA 1SO 8601 kKR . WA
E, IXSEERFHR A A

>>> sl ['bacon\n', 'eggs\n', 'ham\n', 'guido\n']

>>> 52 ['python\n', 'eggy\n', 'hamster\n', 'guido\n']

>>> sys.stdout.writelines (context_diff(sl, s2, fromfile='before.py', tofile=
—'after.py'))

*** before.py

-—— after.py

kkhkhkkhkhkkkhkkkkhkkkk

* Kk K 1,4 * Kk kK

! bacon

Q)
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(£ L£50)

! eggy
! hamster
guido

WS difflib o 4 44735 0 FRECETEA RG]

difflib.get_close_matches (word, possibilities, n=3, cutoff=0.6)
R AR AR ARl VERCA L A . word S—AHEE H AR RICECI P51 GBS N AR |
possibilities 3— > I T ILIC word fJF IR RIS R (A TFRFERIIER) .

S n GRINH 3) $67E fe 2 iR 1l 2 AP RS s n AR T 0.

SR cutoff (BRIAN 0. 6) 22—~ [0, 1] YERINIYIF %L 5 word FIRLEEAS 7> RIS (E A o

REELRC T (NI n AY) BIRREEVCRCR AZIFIE R M, A RS HE S AR HEE A
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)
FLEE a F1 b (EAFER538); kD1 Frer IEX P EAE B (— AN BB i generator).
Ak K FIES linejunk T charjunk 35k 18 R AL (BH None):
lingjunk: Y FRHCHE T AR S, VRN KR AP R O, R . A
None. IWAMAHE —AMEHZHIKREN TS _LINE_JUNK (), Bty o WEFWAT, BRIEX
TR T 22— PS8 (#1) - [HRE T)EM SequenceMat cher R IFLL4T ) EH A0
RPN, 1 2 O R BRI B AT
charjunk: WCRREHEZ —ANFAF (KEEN 1 IFAFER), QR HCH B AR WER [ B, 75 R [
Ho BROANPHZ A RIS CHARACTER_JUNK () , ‘B2 IEM A AT (SHATEHI#: |
HAEBATFF A RN FR!) .
Tools/scripts/ndiff.py JE&iX M REAY a1 T HI b o

>>> diff = ndiff ('one\ntwo\nthree\n'.splitlines (keepends=True),
C. 'ore\ntree\nemu\n'.splitlines (keepends=True))
>>> print (''.join(diff), end="")

- one

A

ore

A

o+

- two
three

?
+ tree
+

emu

difflib.restore (sequence, which)

AR [ A e A R AR — A
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Hi—Ahpiffer. compare () Bndiff () PAER) FF), SRECGER E SO 18K 2 (which TEZ) 1)
1, KERATRIS

vl

>>> diff = ndiff ('one\ntwo\nthree\n'.splitlines (keepends=True),
C 'ore\ntree\nemu\n'.splitlines (keepends=True))
>>> diff = list(diff) # materialize the generated delta into a list
>>> print (''.join (restore(diff, 1)), end="")

one

two

three

>>> print (''.join(restore(diff, 2)), end="")

ore

tree

emu

difflib.unified_diff (a, b, fromfile=", tofile=", fromfiledate="", tofiledate=", n=3, lineterm="\n")

B a F1 b (CERFERS3R) ;s kMG —Z g X G B (— N A AT Wgenerator) .

JrPAGE— 22 50— U B R A B MUWAT LA B R SUT I ST o s o R R R
(MBI Z Bi/Z Ja e o R SCAEd n i, BRI =47,

BRINIEOL T, ZRHEHIT (P ———, +++ B 0@ F/R) Bl R BIATAR B8 . XL Ab 2
Mio.IOBase.readlines () B2 A EBREN T io. I0Base.writelines () HER(E
B PR R AR A R A T4 -

XTI REIATRIIEA , N lineterm S8R ™", X kR NSRS — RN A TAT -

R ERREGEE A —AC S A S S A A bRk o X SE {5 AR A B4 R DA
7 fromfile, tofile, fromfiledate Fl tofiledate K48 7€ » 16 U HF A 75 A ISO 8601 #%xURR . MW A S
T, XBEERFER IR A

>>> sl

['bacon\n', 'eggs\n', 'ham\n', 'guido\n']
>>> s2 = ['python\n', 'eggy\n', 'hamster\n', 'guido\n']
>>> sys.stdout.writelines (unified_diff(sl, s2, fromfile='before.py', tofile=
—'after.py'))
-—— before.py
+++ after.py
@@ -1,4 +1,4 Q@
—-bacon
-eggs
—ham
+python
teggy
+hamster
guido

TSR difflib o 4 A AT RBOETEAR R 7]

difflib.diff_bytes (dfunc, a, b, fromfile=b", tofile=b", fromfiledate=b", tofiledate=b", n=3,

lineterm=b’\n’)

R dfunc W8 a 71 b (FATHRX R 724 A dfunc BRIk F R 27475 % (B FTr
). dfunc YR n] VXS, B Nunified diff () B{context_diff ().

POV L8 G 65 R B A — B B . [ n Z ANRY BT i A B0 0N 7T R S AR AT ER
YER 5 Xk TR BT A A (B n 250 30 2458, A dfunc(a, b, fromfile,
tofile, fromfiledate, tofiledate, n, lineterm) . dfunc %y H <90 RN FE A =7
g, RIS R G SRR A S a T b AH R AR A —B i .

3.5 B

difflib.IS_LINE_JUNK (line)

T 2 A TIR ] True. WIR line RZSATok HALEBAAS Y41 W] line 773k 2 vl Z M1, 75 0 wlt2:
AR] 200 o MR B VR IR A ndi ££ () i linejunk 12 1 BRI -
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difflib.IS_CHARACTER_JUNK (ch)
KT A 2R B FAFR ] True. F4F ch MR A ZSAE AT il A7 ch w2 /T Zm& 0, 5 st AT
ZWEI) . WCERBOE I VEndi £ () charjunk T2 ) BRANE.

S Y

BEADCHEL: KA Ji7% John W. Rateliff I D. E. Metzener X T— R AR IS . 30T 1988 4F 7 H
% Z%T Dr. Dobb’s Journal,

6.3.1 SequenceMatcher X5

SequenceMat cher KB XFEIF TSRS :

class difflib.SequenceMatcher (isjunk=None, a=", b=", autojunk="True)
A SHL isjunk WA/ None GERIME) BUREEZ—NFAICE 24 HACY H W 280 “Bi)k” JT
FH R B RS ER L. 2 A None VB isjunk F(ESA Y T4 A lanbda x: False; g
U ZIATATE . B, & A

lambda x: x in " \t"

WERARAFERFFINRE 2T AT IO, FF HANA B2 X A3 25 A A7 BORE 1) 22455
RS a Fl b HELRWT Y] BIEBOA NS4S . PIASF IR T Z AR AR hashable .
A[IESEL autojunk 7] F T 5 B Bk s k=05 .
3.2 BRI fE: autojunk T2 .
SequenceMatcher X4 42252 = NSRBI bjunk 2 b 24 isjunk K True WICERLSES; bpopular 245
AT (R ARBEEE ) WA MR ARSI OCR A G b2j 20 b MR ICR B H
— A LRSI I A=A RYEAE b i oot _ceqs () Hset_sea? () FE
IR
3.2 BRI fE: bjunk F1 bpopular J&1E .
SequenceMatcher WHREFVNT HE:
set_seqgs (a, b)

BEE B PN T

SequenceMatcher TWWHEIFELFA KE _AFIHENGE R, XFEURRAZDR— P55 24
JFANEAT IS, R set_seq2 () — ML % 720 9 B0 A At 3 0 45—
WKset_seql (),

set_seql (a)
e e O P S o771 I 5 g 5 2| W N g 8

set_seq2 (b)
WE B RS AT BEHERSE —DP IR L.

find_longest_match (alo, ahi, blo, bhi)
#ih alalo:ahi] Mlblblo:bhi] HH TR,

MR isjunk HE B WEEL N None , find_longest_match () $fiREl (1, 3, k) fiffali:i+k]
T b[j:5+k], Hfralo <= i <= i+k <= ahiJHblo <= j <= j+k <= bhi, X}
TR RN (11, 37, k"), WL == 1,3 <= 3" WL, WPHnsaE
>= k', 1 <= 1i'. WAENEUL, XTTUrA R UCECE, SR a S s B —A, X
T a 4 RS IR I S VLR, R WA b 24 h i se B —1.

>>> s = SequenceMatcher (None, " abcd", "abcd abcd")
>>> s.find_longest_match (0, 5, 0, 9)
Match (a=0, b=4, size=5)
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WERAROET igjunk, K% A MU E 55— BRI PERCHE, (EERSNRIIA Feifrse py il B3R o0
RIURRE . SRIERFEIE (10) PURCH A BT RS AT REHLY % b o SRS SRRZERI AR 2
PUPChIR LR, BRARFIRRA SR O IR 454 RS PEREAR SR .

KIS aiH RG], (R SRR . XK IE ' abed' HIESSE —AFIIARE
B ' abcd' AHPCHEDR. 11 HAJPAVLES 'abed', FHHEVCESE —ANRH B AN ' abed! :

>>> 5 = SequenceMatcher (lambda x: x==" ", " abcd", "abcd abcd")
>>> s.find_longest_match(0, 5, 0, 9)
Match (a=1, b=0, size=4)

WA ARFBI VLR, R (alo, blo, 0).
W ¥R [B]—Anamed tuple Match (a, b, size).
get_matching_blocks ()
IR [ AR IR E S VTR 1R AN ) = Oc A R A =Jc B (4, 3, n), HE XK
ali:i+n] == b[j:j+n]l. ‘i%iﬁ:?ﬁ?”i%ﬂjﬁﬂﬁﬁiﬁlﬁﬂo
Feﬁ*:fcéﬂﬂﬁ.ﬁu, ,Efﬁﬁ len(a), len(b), 0). E&M—n == 0K =Jcd.

R (i, 3, n)y M, 3T, 0 mTﬁJ%%EP?FH@BE"J:ﬁ:?E HF%TZE@J%%EPE/JFFg
A=oedl, Wi+n < i‘ B g+ < 30 HRIEDE, MIARR) =oAL R AR AR AN SRR A S B

>>> s = SequenceMatcher (None, "abxcd", "abcd")
>>> s.get_matching_blocks ()
[Match (a=0, b=0, size=2), Match(a=3, b=2, size=2), Match(a=5, b=4, size=0)]

get_opcodes ()
AR A IR o 285 b1 S TCALANE, BATTANERN (tag, 11, 12, 31, 32). f&
F—ATC 11 == 31 == 0, MAEHARMICAEY il FTH—Nocdny 2, JFH jI wET
HI—MICd j2.

tag (ENFAFHY, HA& SO :

= BX
"replace' | a[il:i2] Wl b[j1:32] &k,
'delete' | alil 21 AR . IEVERAEMIEO S 31 == j2.
"insert' | b[j1:32] WiEAFalil:i1]. WHEEAENELT 11 == i2.
'equal'’ alil:i2] == b[j1:32] (DT IFHIHHED.
i 4n:
>>> a = "gabxcd"
>>> b = "abycdf"
>>> s = SequenceMatcher (None, a, b)
>>> for tag, i1, i2, j1, j2 in s.get_opcodes|():
print (' al : 1 ——> bl : ] -——> '".format (
S tag, 11, i2, 31, j2, alil:i2], b[jl:321))
delete al0:1] ——> b[0:0] g > !
equal af[l:3] ——> b[0:2] 'ab' ——> 'ab'
replace al[3:4] ——> b[2:3] x> Ty
equal ald:60] ——> b[3:5] 'ed' ——> 'cd!
insert a[6:6] ——> b[5:6] Yo ——> T f!

get_grouped_opcodes (n=3)
RN n 17 2R X9 Al generator

Mget_opcodes () FrRIEIMATTG, BT A7 B/ N SE W R 1 B BT S 5 ] g
DX 3k

XA get_opcodes () MHIFEIIHE R [B]

ratio ()

(] —AIETEE [0, 1] H)3F s B N e SUAR I R B
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Hep T 2P PR i) S 8cE, MOZILICRYECE, B 2.05M/ T. 3HER RIS FA1 5¢
EHIFENNZEN 1.0, WERWHEEEAFNA 0. 0.

W get_matching blocks () Bget_opcodes () MABEE NI ¥EBHEEFR K, 1E
AL P AR AT RERS B E R quick_ratio () Breal quick_ratio() RIREL—A L5,

Whig: YER: ratio () VRIS RESIG T SHMINT . HI:

>>> SequenceMatcher (None, 'tide', 'diet').ratio()
0.25
>>> SequenceMatcher (None, 'diet', 'tide').ratio()
0.5

quick_ ratio()
HARPPREEHIR (0] — A~ ratio () B ESA.

real_quick_ratio()

e R HR B —A~ratio () ) A,
X = AN [A] PUEE 43 A BB HL R YA TTRE B TS R R A T 45 AR — AR g5 R, H2

quick_ratio () fl real_quick_ratio() MESZE/D5 ratio () —FEK:
>>> s = SequenceMatcher (None, "abcd", "bcde")

>>> s.ratio()

0.75

>>> s.quick_ratio()

0.75

>>> s.real_qguick_ratio()

1.0

6.3.2 SequenceMatcher Bl

PATR R BILLB IS4 A, R A o Bl

>>> s = SequenceMatcher (lambda x: x == " ",
"private Thread currentThread;",
"private volatile Thread currentThread;")

ratio () a&[El—A~ [0, 1] JEIE A RHEEEA N PIASF FUARMIE R . RIS, ratio () (T 0.6 #E
HWREPA P82 VTR -

>>> print (round(s.ratio(), 3))
0.866

AR AP F AP (2 B4R, ) get _matching blocks () #LARTIH:

>>> for block in s.get_matching_blocks():
.. print ("al ] and b ] match for elements" % block)
al0] and b[0] match for 8 elements
al[8] and b[17] match for 21 elements
al29] and b[38] match for 0 elements

& get_matching_blocks () IRFEIHE—ICH B2 AT HVH (len(a), len(b), 0),
Xt RTTHARREICE (CEMITESE) h 0 M .

AR AR AR BEHGE AR 5 — AP AL ISR A4, WTRARE get_opcodes ():

>>> for opcode in s.get_opcodes() :
print (" al[sd:3d] blsd:%d]" % opcode)

(N gksr)
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equal al[0:8] b[0:8]
insert af[8:8] b[8:17]
equal al8:29] b[17:38]

S
o BRI iget_close_matches () BREE/R T W[ T SequenceMat cher #4 FfE B A AHS
FIATA HTIEE.
 ffiffl sequenceMatcher MIE/INELN K il 2 A f il 22

6.3.3 Differ Y%

ERD £ fer A IS EIFARIER b2 . M, BuNepEEREREER, HAEN2F
AT RERHL YT, A I RN R AT 100 BT PCHC. K[ IR S DU R B 1 — 2L Rl
M, XER AR AR ZRA U

Differ ZREAXFEMIMIESS:

class difflib.Differ (linejunk=None, charjunk=None)
Ak K EFIES linejunk F charjunk $52h53 38 R EL (BH None):

linejunk: $52 A FAFERAE A SE R, RS FAF R R B B . BOAEN None,
WE AT SR AT

charjunk: 52 BAFRF (KBEN 1 IFRFE) 1E NS E RS, MR H B A5 R [0 B . Bk
IME R None, REMERAEMFERFSP BB TS .

RSB It R R AT AR 4R 2 R VLR, O BN 2 B 2 AT R AT . 1 15
$2find_longest_match () JFYER) isjunk TE SR T RS

Differ WHREIHMT— A MR (EdEE) -

compare (a, b)

FERIAS AT P81, AR (— DA TARm ) .

B I — A ARAT AT S5 R BAAT AT HY o AR 7 51 AT AT o SR 20 4
Wreadlines () JyykRARML. P AL A 3 & (A By DA AT AR 45 B 00 54 5 A 180, T AT
WX IR G writelines () JFRIERHTEIH

6.3.4 Differ ;x4

PR B LB B SCAR o 1 SR AT T80 B SO AR Ay PABRA T4 465 R 1) A T AR R A LR P 41 (X RRAY) 2 47t i DA
WIS readlines () FERIREL)

>>> 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]

'\D'

>>> 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)

HR RIS B —> Differ X4 :
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>>> d = Differ ()

TR B f for XPRINFRATAT AE A REORE IS Bk fTRTAF. WS Ioiffer ()
TG AR .

B, BATHRPIAFI:

>>> result = list (d.compare (textl, text2))

result @ —PFEAFERFER, LRI HESEFTE ok

>>> from pprint import pprint

>>> pprint (result)

[ 1. Beautiful is better than ugly.\n',

! 2. Explicit is better than implicit.\n',

' 3. Simple is better than complex.\n',
3

'+ Simple is better than complex.\n',

' ++\n"',

' 4. Complex is better than complicated.\n',
1o ~ o A\n’,

'+ 4. Complicated is better than complex.\n',
'? +H++ N “\n',

'+ 5. Flat is better than nested.\n']

N BRI 22 AT A 5 s R DU e«

>>> import sys

>>> sys.stdout.writelines (result)

1. Beautiful is better than ugly.

2. Explicit is better than implicit.
3. Simple is better than complex.
3

+ Simple is better than complex.

? ++

- 4. Complex is better than complicated.
2 A N
+ 4. Complicated is better than complex.
? FH++ A ~
+ 5. Flat is better than nested.

6.3.5 difflib B&<fTHEO

XA LR T A difflib R E#—REIT diff fTH. BRFEAETE Python JA% A A,
X4 Tools/scripts/diff.py.

#!/usr/bin/env python3
" Command line interface to difflib.py providing diffs in four formats:

* ndiff: lists every line and highlights interline changes.

* context: highlights clusters of changes in a before/after format.
* unified: highlights clusters of changes in an inline format.

* html: generates side by side comparison with change highlights.

min

import sys, os, difflib, argparse
from datetime import datetime, timezone

def file_mtime (path) :
t = datetime.fromtimestamp (os.stat (path) .st_mtime,
timezone.utc)

CFUakEE)
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return t.astimezone () .isoformat ()
def main() :

parser = argparse.ArgumentParser ()
parser.add_argument ('-c', action='store_true', default=False,
help='Produce a context format diff (default)"')
parser.add_argument ('-u', action='store_true', default=False,
help='Produce a unified format diff')
parser.add_argument ('-m', action='store_true', default=False,
help='Produce HTML side by side diff '
'(can use -c and -1 in conjunction)')
parser.add_argument ('-n', action='store_true', default=False,
help='Produce a ndiff format diff')
parser.add_argument ('-1', '--lines', type=int, default=3,
help='Set number of context lines (default 3)")
parser.add_argument ('fromfile')
parser.add_argument ('tofile')
options = parser.parse_args ()

n = options.lines

fromfile = options.fromfile
tofile = options.tofile
fromdate = file_mtime (fromfile)

todate = file_mtime (tofile)

with open(fromfile) as ff:
fromlines = ff.readlines|()

with open(tofile) as tf:
tolines = tf.readlines|()

if options.u:
diff = difflib.unified_diff (fromlines, tolines, fromfile, tofile, fromdate,
- todate, n=n)
elif options.n:
diff = difflib.ndiff (fromlines, tolines)
elif options.m:
diff = difflib.HtmlDiff () .make_file(fromlines,tolines, fromfile,tofile,
—context=options.c,numlines=n)
else:
diff = difflib.context_diff(fromlines, tolines, fromfile, tofile, fromdate,
— todate, n=n)

sys.stdout.writelines (diff)

if  name == '__main__ ':

main ()

6.4 textwrap — XAHNRITS5ET

PRACHY: Lib/textwrap.py

textwrap BEPERML T —LEFE %, AT PASEIRUIT A LA Text wrapper. QIRARH 22X —
PSSR ?‘%ﬁf TAATBOETE, PHEREZE N T WWRTE, VRMIZE Textwrapper
textwrap.wrap (fext, width=70, **kwargs)

Xt text (FAFER) A BOMBLTE A S04 T ABRAT R I 2 0 width A~54F . 3R ] i AT AL 51
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K, TRAHIATA .

AIER) KT BN YT Textrapper BSLHIEIE, BAASGRIILT . width BRI 70,

WS Textirapper.wrap () JiL T A Kwrap () 7T FAER. .
textwrap.£ill (fext, width=70, **kwargs)

Xt text R ERR BT, R Il Mg B S AT BRI A AR . £i11 () RUANIE
GIIBEVSE Sy

"\n".Jjoin (wrap (text, ...))

FERIEEULAR A, 111 () ¥ Hwrap () SEEMFINKETSE.
textwrap.shorten (fext, width, **kwargs)
Pr&FFaRIE L B 1 text AFF G245 € 1 width,

EEAFIT R text PEYZEAE (T TESE AR HON A Z3A% ) o QDRGSR BEE G width WIKFFCR [ . 75
VIR 277 A RO X R R BRI DA AR AR BRI Bl placeholder fiEi& &y width:

>>> textwrap.shorten("Hello world!", width=12)
'Hello world!'

>>> textwrap.shorten("Hello world!", width=11)

'Hello [...]"

>>> textwrap.shorten("Hello world", width=10, placeholder="...")
'Hello...'

Al Y K B S BT Y T Textrapper B SE PR JE M, B AW F SC. W R SCAE
Yt ATextiirapper Wfill () M Z Wi 2P &, W Brabsize, expand tabs,
drop_whitespace fMlreplace_whitespace FHEIGFEA TR .

3.4 B fE.

textwrap.dedent (fext)

Pl text wdsg—ATAOALAMTA ) AT 28 25 A4
AT DA SR R =5 S A AP R AT ZE M A%, TS SRAEIRAY h 2 R i X

TR RTINS ASATR PO N R S BT, HENIFAMSE: DARPAT " hello” Ml "\thello"
AR BATRH R B 28 25 A

FALE 28 IR IAT A H A ISR 2 I bR A o BT 7T

Bian:
def test():
# end first line with \ to avoid the empty line!
s = lvl\
hello
world
print (repr(s)) # prints ' hello\n world\n !
print (repr (dedent (s))) # prints 'hello\n world\n'

textwrap.indent (fext, prefix, predicate=None)

FF prefix G NE text ik EFTIOF L

WV text . splitlines (True) EXATHTIR .

FRINEOLT, prefix SR MBI TAE AR R AR (BRI T85R1AF) HAmfT.
Bian:

>>> s = 'hello\n\n \nworld'
>>> indent (s, ' ")
' hello\n\n \n world'
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ALY predicate ZHJ7T R4 HIWBLEA TG HE . BIAN, FTDAMRZ 5 ¥ h 25478 A 25 AR A THs I
prefix:

>>> print (indent (s, '+ ', lambda line: True))
+ hello

+

+

+ world

3.3 B e

wrap (), £i111 () flshorten () WIVER 2 HANE— TextWrapper SEHIFAEH BRI BEA . %
SCFIRSHEE M, HIS T wrap () A/E£111 () FALTF L SCARFRF SN 08, SIEHR A
Ol TextWrapper M4 REEHARCR .

SCAR I AR S AL E H S AT, AR I EAF A R E TR 2 G KBRS R, B

JETextWrapper.break_long words #¥ HRIE.

class textwrap.TextWrapper (**kwargs)

Textirapper MIEAHEZZ N IEN KBTS, B RBTFSERIN—%L0lENE, i

wrapper = TextWrapper (initial_indent="* ")
WA T

wrapper = TextWrapper ()
wrapper.initial_indent = "* "

PRATAZ R IR I Textwrapper X4, I AR TT DATE R ] $00 [F e 2k A 432 o) S5 91 J P TR
ERCE AT .

TextWrapper HSEBIEYE (PARAERR I KT SH) WFFTR:

width
(BN 70) B T RATK . HZH A XA P RA K Twidch 1Y B A B,
TextWrapper WAEMRIEEA KT width NMEFFRH AT,
expand_tabs
(%W)\ True) WA HEAE, W rext F1fTA 1 HIRAFRG A text 1) expandtabs () FEY &AM
ZAELF

tabsize
(ERIN: 8) Wikexpand_tabs HEAH, W text AW HIRFFREY RIBANH A, Hik
He T 24 Hi G A, B 2 2 1 TR T

3.3 Bk e

replace_whitespace
(default: True) WA EME, FEHRIEFYRZ )G, BEATZH, wrap () FFERFEEA%
FIF AP A2 . SRS AR s - R, BedT, FEHIR, SACRIm 4
("\t\n\v\f\r'"),

. WHexpand tabs NB{HH replace whitespace NEAH, B FAF R
HEAERG, XS HIRAFY R R,

HEf#: PR replace_whitespace AMRME, FE—4THH R4 AT RE H BEATATIH S 2R 1
. P, SCRBY (f]str.splitlines () BEMUINER) P WBIE 22T H 3l
BA7.

drop_whitespace

(BRIN: True) RN EM, B—THLARENZEAFN (EERRZG. #tEZn) awmE
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Fo AR BOEIT I 2 P AT AR R N AL AT AR 2 A P AP AN 2 E T WRBE TR 25
HFAF G T — AT, WA AT,

initial_indent
GRIN: ) FERER BN BE E Shiset T i WA RS — AT 74 R . HRESYOT A TR K
JEo TR St

subsequent_indent

(default: ' ") REGAS N EIHE A SHA T WA BR S —ATAMNR AT 77 . HRESPETA
BT AT T AT K

fix_ sentence_endings
(BRA: False) MR NE(H, Textwrapper Foidieillm) 745 I AR A) 1 ALE & A 17
AESHERF ORI o 0T 8 28 B MR B SCAS SR Bl AR B R FUR, A TR SRR 5E
x: BREM AR AVNE TR L B0 A, IR AT
B AR AR . AR I — 2 B TR 2 AR SCAR YD

’ [...] Dr. Frankenstein's monster [...]

FIPAR SCA A 5 Spot.”

’[...] See Spot. See Spot run [...]

fix_sentence_endings BRI HERE.

T TR IR T string. lowercase KifiE “/NGFRE”, PAR @A) MU
PIASZS MR A3 B AL T IR —ATHY A, PRI T30 S0AR

break_long_words
(BRI True) QSR EUMH, WK BE M T wideh (4 B3R 55 % 40 FF AR TEAT B9 K B R £
wwideh, ARMMEAE, BREFASHPHIT, HimELTHRETESBEviath, (BK
FRARF R —AT, DAV BB wideh BT, )

break_on_hyphens
(BRIA: True) WERGIL(E, FARIGICTER GG 0 AE s AT Gl i HE AT 2 )5 B 3liiAT .
W BAE, WA 2 AT 2 ARE AR WA T AL, (BRI ARER S A7 22 B2 JT 1Y
B R A break _long words BONBAE. Z BIMRAS BIBRIALT A U LV Tl 1%
TAFHERA

max_lines
(®RIN: None) WA None, W H N 2R 2 6155 max_lines 17, FA# placeholder i ERAE
H N ERIR R

3.4 B RE.

placeholder
BRI L. 1) SCASRAE i SO BRI 1 AR SO R R
3.4 F e

TextWrapper ibfRML T —SAFITIR, RETHRIUZHHFEHEREC

wrap (fext)
R text (SAFH) T M BT B ST DA BT I B v e n AR BT E BhR T
TR A TextWrapper SEBIRSLEEPE. R0 B ATHRRNSE, TR .
A B ST AR, R 2551 5%

£ill (text)

Xt text HHR) B R I Sh AT IR (0] B 5 0 E Sh AT B Y AL AT

6.5 unicodedata — Unicode #¥iEEE
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IR HRAIL T X Unicode Character Database (UCD) )15 1), H:A5E T ir Unicode 45 EAFEPE. 1L
Bl PSR E H UCD JiiAs 12.1.0,
ZHS 5 Unicode FRUEFI 4 #44 “Unicode “FAF LR BT E LM FRIA AT . BEXLTAF
PREK:
unicodedata.lookup (name)
?ﬁ%%ﬁﬁ&?ﬁw WERAR B HA 5 8 AR EAF . R BIAE Y. 4T AR A R3], WKeyError
51K .
16 3.3 MR BRI SRR A4 R4 A0 1SR

unicodedata.name (chr[, default] )
R[] 5 B 25 EAF chr A FRAE AT . WA & XAFR, WHR A default , (AR EH S H,
MvalueError #5|% .

unicodedata.decimal (chr[, default] )
R ECLE AT chr (9 RERMEAE AR QR BOA E SOXAERE, WR W] default , QIRBA 4
H, WvalueError #5] %

unicodedata.digit (chr[, default] )
R FELR AT chr BYRCAEIE N WSO E SOXAERIME, IR (9] default , ANRFA L,
MvalueError #5|% .

unicodedata.numeric (chr[, default] )
R BELE A chr WOBUEAE TR S QRS 8 SRR, TR [ default | QIAREH %4 H
MvalueError #5|% .

unicodedata.category (chr)
RSB LA AT chr (RSB 45 e
unicodedata.bidirectional (chr)
BRI ECRFRF chr WO AN FAF R o SR AR 8 SCILIE, R ] 25 EAF R
unicodedata.combining (chr)
RV BLLE FAF chr WAL EIVE A R & LG, kA 0 .
unicodedata.east_asian_width (chr)
RSB LS FAF chr (ARS8 EVE 74T
unicodedata.mirrored (chr)
IR G FLLE AT chr B SR JBIE A BEE . AR FAFAER ] SCAR R R R “Biig” 45, MkE 1,
EE 0

unicodedata.decomposition (chr)

R ELLEFAF chr WIFAF 5 TR E A A R . AR 8 SCHZRILST, DUk [a] 25 E A7 R
unicodedata.normalize (form, unistr)

i 8] Unicode FF45F 5 unistr I IE R TER, form o form WG RUE A NFC . "NFKC' ., 'NFD’ fiI’NFKD’ ,

Unicode 7 E 35 T B 25 4y L3 28 P S5 3000 52 a2 LT Unicode “F 4 HE 145 RIS AL B K. 78
Unicode Ht, 7] PAPASS Tl 2R ZAF4F . AN, “E4F U+00CT7 (#7 45 CEDILLA [#) LATIN CAPITAL
LETTER C ) W8] P35 M %1 U+0043 (LATIN CAPITAL LETTER C ) U+0327 (COMBINING
CEDILLA ).

XFPEAFR, AMFAEMEA: IEMEX CHIEMEA D . IEMED (NFD) WFR TGS
i, RN TRRESHIE. IEIE C (NFC) e HE 0, RIS A A A

D2 S

(SR N

B TIXBRIE A, A PR T A M S S A E P . 7E Unicode 1, SZRFHLSEFAF,
XA 5 M A —. T, U+2160 (ROMAN NUMERAL ONE) 5 U+0049 (LATIN
CAPITAL LETTERI) 5¢4:AH[A]. {HiZ, Unicode SCHFE SIAFAFE (B4 gb2312 ) HysfeAE.

IEMIE KD (NFKD) KB S8t or i, BYH SR TR 40 BT A A 2 4F. IERUE R KC
(NFKC) E 5y HafRas o, Riaeida.

! http://www.unicode.org/Public/12.1.0/ucd/NameAliases. txt
2 http://www.unicode.org/Public/12.1.0/ucd/NamedSequences. txt
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HIEEPIA unicode FAFER B IEAL T H KR BEE B EAME, WR—DRAGHGTHM I — A
B ATAT RE TCVEAHSE o

unicodedata.is_normalized (form, unistr)
F|Wr Unicode F4F8 unistr I 5 NIEFIE R form. form WA Z{E A’ NFC’, 'NFKC’, 'NFD’ #I’'NFKD’,
3.8 HiIIHE.

BEAh, BB T DL R R &

unicodedata.unidata_version

AR 1 £ Unicode 58 PR Y iRAS o

unicodedata.ued_3_2_0
B GRS EH BAG R TR G, B TR SRR E A Unicode ¥ 2 (411 IDNA )
AR AR, M) Unicode i il A 3.2

Bl

>>> import unicodedata

>>> unicodedata.lookup ('LEFT CURLY BRACKET')
l{l

>>> unicodedata.name('/")

'SOLIDUS'

>>> unicodedata.decimal ('9")

9

>>> unicodedata.decimal ('a')

Traceback (most recent call last):

File "<stdin>", line 1, in <module>
ValueError: not a decimal
>>> unicodedata.category('A'"'") # 'L'etter, 'u'ppercase
lLu'
>>> unicodedata.bidirectional ('\u0660') # 'A'rabic, 'N'umber
'AN'

6.6 stringprep — E¥MFHFRINZ

PRARHES: Lib/stringprep.py

TEARHRER M BRI (BI04 ), W FHELEGXEFREES (%) . XA HEARIITITHE
%EXH%;FEH?@ZE’JKE, BB E X I/NGEE, ] TR ZERR & AP EIAR A Rl $TE”
SRR,
RFC 3454 78 L TFER R P Unicode “FAFERAY “Tiig” 0. TERTFITRELELHZH, Bfla%k
RS BEIEATAR, RN EREMAREER . 1% REC & LT —FRINEH, BN AAE
HIEIRECE . R ECE A TR, stringprep 1o F2 Y H A W] ST 2 B A 2H T A -
stringprep BLEN— T2 nameprep, BN THEFEA .
ik st ringprep (VAT T 2K H RFC 3454 (A% . W Tk Se UL FA8 A A P sl 5 5 9k
JER, AZAHAE N ] Unicode TEAFEARIAE . i MEHAS B P AAHS 2 ] mkstringprep.py THAE
BT
L, 3k 26 2% DARR BT AR B HR 45 i M B XA JF . #E RFC g Wi Fpeas: o Smigt. XT84,
stringprep ST AHLRAC, BAIRILS A A — A LRI ) Troe (8. XTI, &
PEAE T WL R B AR 25 AR ] I SRR . AT @ A W] H eR A 81 2
stringprep.in_table_al (code)

H5E code 7275 )& T tableA.1 (Unicode 3.2 H AR BEASAL) o

stringprep.in_table_bl (code)
Wi5E code 2758 T tableB.1 GE WL HZ5H) .
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stringprep.map_table_b2 (code)

1R[] code {45 tableB.2 (it £ NFKC i i} i R/ NG HARML) BT i1{E .

stringprep.map_table_b3 (code)
& [1] code HKH tableB.3 CANFFAF IERAL I R/ ING Hr Bl BTt i {eL.

stringprep.in_table_c1l1 (code)
T code 275 )& T tableC.1.1 (ASCII 25 145

stringprep.in_table_cl2 (code)
11 5E code 275 )@ T tableC.1.2 (3 ASCI 25 HF4F) .

stringprep.in_table_cll_c12 (code)
i code 245 )@ T tableC.1 (% 4%, C.1.1 F1 C.1.2 f3F4E).

stringprep.in_table_c21 (code)
1€ code 275 )@ T tableC.2.1 (ASCII 35 ] 445)

stringprep.in_table_c22 (code)
T4 5E code 275 & T tableC.2.2 (3F ASCII #5HF4F) -

stringprep.in_table_c21_c22 (code)
7€ code 15 & T tableC.2 (3 HIF4F, C2.1 #1 C.2.2 Bf4E),

stringprep.in_table_c3 (code)

W5E code B75E/T tableC.3 (FLAG ).

stringprep.in_table_c4 (code)
i€ code ;215 J& T tableC.4 (HEFAFRSAL) o

stringprep.in_table_c5 (code)
T 5E code 275 )@ T tableC.5 CHALHY).

stringprep.in_table_c6 (code)
i€ code 215 & T tableC.6 CRid JH T4 A

stringprep.in_table_c7 (code)
i€ code ;215 & T tableC.7 O H THIEFRR).

stringprep.in_table_c8 (code)
¢ code 215 & T tableC.8 (72 /R @ LT #H) .

stringprep.in_table_c9 (code)
7€ code 215 /T tableC.9 (FRLTFAF).

stringprep.in_table_d1 (code)
Wi5E code 275 )@ tableD.1 (ifi G AL JE¥E"R” B AL” HF4F).

stringprep.in_table_d2 (code)
W5 code 1275 @ tableD.2 G5 AU J@ITE"L” BIF45) .

6.7 readline — GNU readline 0

readline BEHLE LT V2 J7 M Python ff R 52 SUMIEIRU S AT S SCRFY R, AR T DAE 32243
SOl SCRFE A B RAT T 588 Python ARiffFfY r lcompleter M. (o I BB IEA T Y B
2[RI S AR SR 0 S HAR R FF LA S N B i nput () sREERIEIIR 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 IE)Z1H) Readline J#E API AJ fE{#iff] 1ibedit LI A2 GNU readline, ¥F macOS | readline
R 2 AETZA TSI r 8 A A2 WA T
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libedit B I AYHLE SO 5 GNU readline B AN [ 402 AR B0 A Jy v 380 P07 A BB AR AT DA
readline.__doc__ Hfil| SCA"libedit” X 4> GNU readline il libedit.

AR AR IEAE macOS L fili fi] editline/1ibedit readline #4Ul, WAL TR 3 H sk H MW 46 10 STHE2 FR N
.editrc. BN, ~/.editrc HEYLATF NARFITIE vi #5540 5E LA TAB fh4:

python:bind -v
python:bind "I rl_complete

6.7.1 #IEIL3H
I BB S R SO PUEAT

readline.parse_and_bind (string)

ATLE sring ZHOTTRULOVIAILTT. ILEREEIATIEIE T r1_parse_and_bind ().

readline.read_init_file( [ﬁlename] )

AT —A> readline KU BRINSCIF 44 D B ale B (8 A SO 44 8 bR B 8 I I8 H 1Y

rl _read_init_file ().,

6.7.2 ITTEHEKX
OIRE A TS X BB

readline.get_line_buffer ()

R AT KA BT A A ORJZFEH r1_line_buffer),

readline.insert_text (string)
FESCAAH AL TGN DX 4 B OB . RS Z Y rl_insert_text (), HLZHE
Hag [

readline.redisplay ()

A s Y s DA T G X M BTN Y . RS T IRZ R ) r1_redisplay () .

6.7.3 FseXHF
O BRESAE DT S S A

readline.read_history_ file ([ﬁlename])
A —A> readline Jy s 301, FRFHASIMEI T 2802 BOASCHE4 0 ~/ . history. MEREATHM
JEEZFET read_history ().

readline.write_history_file( [ﬁlename] )
RIS FRARAF N readline [y S 3CHF, FEFALMBA SCMF. BROASCEA N ~/  history. RS
THERERK write_history ()

readline.append_history_file (nelements[, ﬁlename])
K¢ P S FN R B0 ) nelements TRHSINE Py 5L 3CAF o BOASCIFA4 O ~/ . history. SCFRZEAFAE.
UL BR B2 R Z PR P Y append_history () . BRI Python S afi A SCHF L DI BERY
AR A AT AE

3.5 B fE.

readline.get_history_length ()

readline.set_history_length (length)
VB BGR [0 5 R ARAF B i S SO RATRL. write_history file () eRES B IR )2 PR PR
history_truncate_f£ile () WAREAMAHIREI 130, TR AR H 3P N,
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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)

P48 2 G E L Py s 4 H OB o lineo 25 H AL BN F T 8. B0 eR B0 I8 M IR E B R 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 HHERCLA H & LA R BOR BN, IFGZE8CE A [ 0 53R 20 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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(£ L£50)

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)

PARARBIP T code. InteractiveConsole ZRPASCH; I SARFMKE .

import atexit
import code
import os
import readline

class HistoryConsole (code.InteractiveConsole) :

def _ init_ (self, locals=None, filename="<console>",
histfile=os.path.expanduser ("~/.console-history")):
code.InteractiveConsole.__init__ (self, locals, filename)

self.init_history(histfile)

def init_history(self, histfile):
readline.parse_and_bind("tab: complete")
if hasattr(readline, "read_history_file"):
try:
readline.read_history_file(histfile)
except FileNotFoundError:
pass
atexit.register(self.save_history, histfile)

def save_history(self, histfile):
readline.set_history_length(1000)
readline.write_history_file (histfile)

6.8 rlcompleter — GNU readline gj%p2 F %k

PACHS: Lib/rlcompleter.py

rlcompeleter Ml #hEA AU Python FRiR fF A S 7 L T — Nl readline BRI L

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 fSHUER T A Python ) A2 BRI MR . FRIE Python J2iliit —s BEWIZTT, XML
He 2 B 3 5 A BECE (3 WReadline configuration).

FER A readline B, UBHUE L Completer AT AT A & X474
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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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CHAPTER /

— IR HEAR 55

B VAT BE SV = BN b4 € OB 9 S | R S e 1 € R DN L (B V=2 e
PEREAN 25 SR AR, RHERT R E A 2.

Tﬁ%‘ﬁﬂ@j%ﬁaii&%ﬁﬂﬁ% W AT DA ASCIIL e i) —dEdilAg =l (Biltnre ) sra — bl Eds (61
WMdifflib ),

S Ah, HZH Python BN B 3t SeRY =t ) 7 7 £ — bytes, bytearray, memoryview

7.1 struct — BFNBRBEHITER ZHHILHE

PACHS:  Lib/struct.py

PR AT DASAAT Python fEAIA Python bytes XFRFIRM C 4ty 2 18] et . X T VAR AAL BRAT fif e
SR I AN O 26 3 e 25 LA PSR Y — kBt . S X A B AR C S5 SR BORS TR RA DA
L5 Python (PRI .

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 .

711 BRASE
WA E TR R AR L

exception struct.error

AL A TYEI KR KB — MR RE BT,

135


https://github.com/python/cpython/tree/master/Lib/struct.py

The Python Library Reference, A& %5 3.9.0a0

struct .pack (format, vi, v2, ...)
R[] —A> bytes X5, H A EIRIEAE N FAFER formar ITRIMAE v, v2, ... SEABL G FAT
T BRI 58 4 VLT

struct .pack_into (format, buffer, offset, vi, v2, ...)
WRAEFE X FATHR formar $16, v, v2, ... SEEHRHT A FATHR G AW GE X buffer M\ offset FFIHI
(. TR offser LTI SEL
struct .unpack (format, buffer)
HRAEAE X FAFER format NG IX buffer fiftfl, (ffE & H pack (format, ...) fT4l). ZRH—
;};inéﬂ, B RS — % H . Zop KTy RN AL RAR T BRI RN, Wcalesize ()
N o

struct .unpack_£from (format, /, buffer, offset=0)
X buffer WL E: offset THRIRYEAS P AFH formar BEATIRAD . G52RN—Aocdd, RIEH AP R4S —
ANEH . G KBTI NALE offset FHIRU AR DRy calesize () BIRIIRFITER TN,

struct.iter_unpack (format, buffer)
MRAEAR X P H format <2 HA MM G b X buffer fff. e FGR M — PR AR, BRMNZ X
?@W@ﬁ¢%ﬂﬁiﬁW§é%%@o%WB%?%%$M@%@%?%£%%*%ﬁ¢,
Ncalcsize () Fim.

BEUCE R A — DA U 4 B BT R T4
3.4 B IIHE.

struct.calecsize (format)
ﬁ@%?ﬁ?ﬁ%ﬁmmﬁN&%%W%ﬁ¢(%%pmkwmmm,.n)%FE%?%$N%
IR/N) -

7.1.2 A TR

R AFER2 ORAES T AL A B Bt i O R AL R eI EE 5 E Wt T e/ B 2 2 g 44 X
FAF BT . SO, A SRR TR R R K et 5 A

FHNERF, XK/NFMFHR

O OLT , C RIBVANLAS ) AU M P T 7R, HAE A B 1 b 2 SR8 545 AT IR X 5%
(HRH5 C gk (i AR o

o, MR, PR — A TR TR Y, R NIx5e 7

FH | FUIRF Kl XF A
e et FRFAT | R
= F5 R AT Frife b
< /N FRifE I
> PN B 7
! W2 (= Kii) | A I

IR PR R —, WEER e .

AHLFAT T v] Re A K s /Di, BT EHLRGERTE . i, Intel x86 Fl AMDG64 (x86-64) 2 /)N
1; Motorola 68000 F1 PowerPC G5 2 iy ; ARM # Intel Itanium HA T I E 5 I0)F (AU « 175
il sys.byteorder KA RGETFTTIT -

AHUR/NAIRSFFI7 2R C iR sizeof FaRAORMIEN . KRS TR T E -
FRUE I/ IMUBRTAE R FAF s il S B X545 i #A% .

TR e A= ZIRRG] AR AL TN, (RS B RN 50T SR AR ALY o
R B A AR E AR HE A 258 7 35 WU & K i @&/ N Al e A
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WA T R BEARE AL U (RRBIG) : IFERER < 1>
VR

(1) BUFE R ATERELELE I B2 [ BN, SR 2] S A TSR R

(@) S AEABINHIRGFHAI<, >, =, and T R IERTHE

(3) BAFLERI R RS B AR SRR R, DA (N TS B RS

Z L),

BXFH

R FAFRA AT 30 C Al Python (B2 8] 4% HoA E AR B 212 MY B2 A . ARV 1)
FETE G IRE RN AT 2R EFTRE RN e Ug N AFRpA < > ml = 22—
TERBIOL. AU/, EFTEAER RN T BB 5

& | C %R Python Al REXD | FRE
X HETF 7

c char KECSN T | ]

b signed char R 1 (D), (2)
B unsigned char S 1 (2
? _Bool bool 1 (D)
h short R 2 (2
H unsigned short S0 2 (2)
i int AR 4 (2
I unsigned int B 4 (2)
1 long R 4 (2
L unsigned long B 4 2)
q long long AL 8 (2)
0 unsigned long long | E#[ 8 2)
n ssize_t AL 3
N size_t BN 3
e (6) 7 RER 2 )
£ float et 4 “4)
d double 7 L 8 %)
s char[] T

P char[] FATE

P void * R (5

TE 3.3 R B T ot RN AU SRR
T 3.6 U I T et A SRR
HRE:
() "2 RS XT T C99 E X _Bool A, IR ILEAUATI A, WHEH char AL, FEFRHER
X, BEBEA— TR,

(2) BT PR RS AT 6 — IR, ARZAR BB __index_ () T3k, W&HE
T WA I S e — A

16 3.2 BOHE UG HAEEE ] index () R 3.2 MR HHGARE .

(3) "n' Al N FEARTACABNAT ] GEFEABOASE T et FEAUTFELF) o XFTARER/DN, AR
AT DA 3 A VR Y AT A HAth R £ 5K

@) FF £, A M e A, FTEFEREH ) IEEE 754 binary32, binary64 Y, binary16 #% =
R RT £, A B te), TR A A RE Sk
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(5) "P' T AHAOIAHTFWIF AT (EFCABOASEE e FWIFF4F) . FHITFT4F ="
PR BT EMLRGE R/ N s SHET o struct B RO APLHEY, L Tp A0
AATH

(6) IEEE 754 binary16 ” >J B~ 251 2 4E IEEE 754 A5ifE 19 2008 1&3T ol AW . BAa— 4N 4E
fr, SAFEEALAN 11 AHEEEAL (BIFfA6e 10 A7), 7T PASE ARG i Ros RKEGURITE 6. 1e-05 FI
6.5e+04 Z[AELF . WRAOFAYE C iidds) 2 308F: fE—HHBMHLES b, FTRALE unsigned
short FEATFEM, (HASHH TEFI2E . ES HYER T R HE half-precision floating-point format
AR -

R FARFZ ] DU A B E ST BN, ASEUFAFER 4n 1995 5 "hhhh SE4AHlE .
KX Z [ P20 BRI IR A/ R A 2 AT

X s T AEETEAE, RSB A TR, AR HAAS AP ISR B G BN, 110
FoR—A 10 T A, M 100" o5 10 MFAF, WKL HTE WA 1. XETHTa(E,
FATER OGS SOE RS AT AR . XA, RTINS A TR e B
M55 AERFRIRIGOL, ' 05" ZoR— AP (1M 00! Fm 0.
RS (P, B, th, THY, T, T, L, L, T, Q) ATRE = B, AR < PR
*%ﬁﬂ@ﬁ&ﬁ?@@,z%ﬂw’ﬁglﬁstruct .error,

e 3.0 RE M AE 3.0 b, JESE G TR BHE B BB X & 5] KDeprecationwarning MM AN

HEstruct.error,

o' WA TS “Pascal FAFH”, RITFRATE M RBGE 2R B2 KA F 5 PRI A K ERE TR
PRAFRE SR — A A 0 P AT R KRB 255 R B/IME. Z R 2 FATH M R 7T MR Apack () 1
TR (BB 1), WA PR count -1 MR PAEE . WERTFAFHMET count -1,
M 3R T2 AT ABEAHE 1 T count 47, WHERN Tunpack (), 'p' MEFAF&IHFE count
AT, AHIRPI ARG A 2 Bl 255 A~ 7y

X 12 R, R True iral se. FEFTORNAFA N SO GIRZHHL. DAARHLE R bool
HAFRA 0 3 1 PITE, (EATIRBEAM DI True.

L)

8 o IR PN i 9 A E i R = N2 I R D IR e ) 5 NN AV | DO B o W

TT/MEA = A R Bl R 61

>>> from struct import *

>>> pack('hhl', 1, 2, 3)
b'"\x00\x01\x00\x02\x00\x00\x00\x03"

>>> unpack ('hhl', b'\x00\x01\x00\x02\x00\x00\x00\x03")
(1, 2, 3)

>>> calcsize('hhl")

8

AL B0 7 BT R B AT IR 2078 B R SR e — S R A ek v 44

>>> record = b'raymond \x32\x12\x08\x01\x08"'
>>> name, serialnum, school, gradelevel = unpack('<10sHHb', record)

>>> from collections import namedtuple

>>> Student = namedtuple('Student', 'name serialnum school gradelevel')
>>> Student._make (unpack ('<10sHHb', record))
Student (name=b'raymond ', serialnum=4658, school=264, gradelevel=38)

AT T RERS KN A oM, PR A S 5 BRI 5 (R T R AN (] 4
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>>> pack('ci', b'*'", 0x12131415)
b'*\x00\x00\x00\x12\x13\x14\x15"
>>> pack('ic', 0x12131415, b'*")
b'\x12\x13\x14\x15*"'

>>> calcsize('ci'")

8

>>> calcsize('ic')

5

PATHEC 111001 SEETER AR T, [BUE long 8244% 4 A5 i AR 5

>>> pack ('11h01', 1, 2, 3)
b'\x00\x00\x00\x01\x00\x00\x00\x02\x00\x03\x00\x00"

DAY AHLI NI TF AR A SRR R RN 57 20 AN S35 il HEF A AT 46 55
S

Bitharray 7000 —BERI7E6E I 1R B0 .

BYexdrlib FTAAI#EGL XDR $ds .

7.1.3 %

struct BHUATE LT AT RE:

class struct.Struct (format)
AR [l — B Struct X5, B SARIEAR NPT formar K5 AMBH —IEHIEAG . — KA
Struct X G H T A HA I FAERO RS TR s e ruce BRBCE R, PUONIARR P AR R
THAHE—K .

T by st ruct MIRIHZI R O gk R ps U A eh S, IR i A gt
TR TR O EN B sc ruct L6,

ELZIFEAY Struct MR SCRFLAT 7 ik Al :

pack (vl,v2,...)
EMTFpack () BEL BHTEHRFMWEN. (len (result) $fEEFsize, )

pack_into (buffer, offset, vi, v2, ...)
FffrTrack_into () REL, BT CgmiEmIE.

unpack (buffer)
ST unpack () BKEL, T EHFERIFR. ZXIFI R MET size.

unpack_£from (buffer, offset=0)
S Funpack _from () EEL, fEHT EHIFERIME. Gt KIYFEITRNIALE offser TR
ME/MPRsize,

iter_unpack (buffer)
G T iter unpack () WAL, AT EMIFEMER. G X/ s i ze BIREERS .

3.4 B HE.

format

H T3t Struct X4 Ak 45 H o
e 3.7 BOE R AF AR B E 2 st r A g bytes.

size

WREM T format MEFHR/N (IRBlpack () IFEFPERIF I RETR/N) o
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7.2 codecs — frfEthR EMIME KBS

PACHS:  Lib/codecs.py

XAMEHLE SCTARIE Python i R4S (Rias AIARIGAR) HOEEE, FFHLAEE 1 AR5 AR Python 2
RS ARENER, R AT PG AR A A A R AL BRAG A R R . 2 AR v g AR 2 T S A2
i, BT SORG D H, (HR LT — Se R R AR R SCARGR B R SOAS DAL T H B
TEf . HE R A I DATEAT B AYR) AT S A A, (HRELE RS T S A 2 7 R St
Gibh ol A B O AR TS o

BEHE T VAR T AR AR S R T s A T 2 T AR 14 BRI
codecs . encode (0bj, encoding= utf-8’, errors="strict’)
1R encoding FEMYH) GRS s X obj BEAT 4 o

FIPAZEAE Errors DA B TR BERAS RACFE T 280 BROIAMIAT IR T 5 " strict ' FURIMADHE IRAF
51k valueError (8 R E MM XN F2, HllunicodeEncodeError). HE % 5
SRR TR X RTEE DC BR E 2 E R .

codecs .decode (0bj, encoding= utf-8’, errors="strict’)
R encoding YN J i A Xt obj BEATIRAY .

B[ PAZ5E Errors DAV B TR B IR T . BOARF IR R " strict FRgmiLH R
51K ValueError (B ERHE ML EH X I T, BlUlunicodeDecodeError). TS 4 i 5
SRR TR XA ER TR 2 E E

B3 b I R RS 25 ) S0 RE A0 Tt P DA LB A AR AR :

codecs . lookup (encoding)

1t Python Zaff a2 P AR ML AR R, HFaRInl—A>CodecInfo xR, HiE LI F 3.

BN ST M REFATER GG, MR KRR, WaSEBENERREERS R, REER
Fl|codecInfo N4, WG| % LookupError, 5N, CodecInfo WfR¥FWAENZAEF IR
M.

class codecs.CodecInfo (encode, decode, streamreader=None, streamwriter=None, incrementalen-
coder=None, incrementaldecoder=None, name=None)

BRI SRV 2 I B AR SRR T 5 L A B8 B MR AN [_J% ok

name

NP
encode
decode

TeARASH) S b RIS R A, B AT 20 75 5 Codec ffjencode () fldecode () J7¥EM R
P BRELE v (B WCodec 3517 ) o XL pREEN Ty ¥E 24 TAET IR SR,

incrementalencoder

incrementaldecoder
S WO TR O e~ I BT I G o S =< T B VAR (s 71 7 ¢ =
HKTIncrementalEncoder MlIncrementalDecoder g L HHE . W9 R # 7T DA

streamwriter
streamreader

MR B AL AR R T B X 28 o Bh 0 4y B 42 ik i B e screamiiriter
st reamReader IfE LI . R In B s o] VR ERRAS .

N T A& TS A L PRI, B AL T AR MR E, BN Lookup () SRINAT S AR
A

codecs .getencoder (encoding)

A R 25 AP 28 3 T S5 5 b
LRI TR AR BN & LookupError,
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codecs .getdecoder (encoding)

PR E SR 1) G AR 4 3R [ LR A 25 R AR
TEG IS ToE AR BN 55| K LookupError,

codecs.getincrementalencoder (encoding)

FEAREY TE S D B 2 B s 3 1] HE e e s e 28l T B %
TE RS TEAEAR B SO S A5 A SR R UM B A5 | & LookupError,

codecs.getincrementaldecoder (encoding)

AR E S 0 1) e AP o AR ] Hog B AR A e 28 B T e
TEGR IS TCIR TS S A S A SRR SRR AR N 5 | & LookupError.

codecs .getreader (encoding)

TR E RIS IR RS 28T IR B H St reamReader ZREl T.) pREL
TR OB BN PR 5| K LookupError,

codecs.getwriter (encoding)

B I RS R I B S reaminr i £or Ko T B
LRI TR BN & LookupError,
(15 SRS oS30 eV 24 RS 0 22 B

codecs.register (search_function)
WM — RS AR S R R R RETIN R — 25, VNG R R R N gmB AR,
R pl—~CodecInfo X154, TEERRETCERBIG ERBPITENLT, BN 4R HE None,

% o AR RN A AR AN T, XA DL PR S A, BN B i e b E A

FIRNE I open () FIF FIREY 1 o BEHUE BRAE B g i SCARSCPFIHERE T 30, (EAREH du {1t T iohi T
FLRBONIZE, SRVRAESRATE R SO 3 2 25 2RI 2 A i s -

codecs . open (filename, mode="r’, encoding=None, errors=strict’, buffering=-1)
i H 25 %E 1) mode FTFF 2 gt (1) XA I AR [B] — > St reamReaderwriter PSEHI, HRALZEH I
/AR . BRINR SRR Yo, SRR AU T SOk

R TIRME AL SRR A —IERI AT IF . BB S ARA S H3IAT " \n' 154,
mode ZHI Ve N open () BRETHSZ AL “ bR "o S A shiin.

encoding 1 7€ SCUF BT EAE A iAo FOVFAT ] 2 A% D8 51 HS SO 740 FR AR A 0 2 A 2, il SC
5 B S A B S B U BB e (o 614 2 AR 5 -

A PAFESE errors Ho s SUEFIRAC T %6 BRINME ' strict ' FoRfE MBS RIS | &k valueError,
buffering 1) & X5 M Eopen () RECFIIAERE . BRIAE -1 LR 060 BRI o XK/,
¥E 3.9 iRHE P The 'U' mode has been removed.

codecs .EncodedFile (file, data_encoding, file_encoding=None, errors=strict’)
Bl —StreamRecoder L, BHFEHLT file H B RG REUAS . 240028 IUA B ¢ P B D 4 SC
Pt 28 ]

BN C AR SR BE S ARA5 25 E W data_encoding f#Y, SRS LA file_encoding 1)y EAE A
JRAGSCHE o MR AR SCPFSEIRA 73T B KA file_encoding fiffYy, HLARIFEH data_encoding T4
.

W file_encoding K455, WIBRIA N data_encoding .
AT LAFRE errors g SRS IRAL IR 7 52 0 BRIME ' strict ' FRRTEH BG4 RN T | K valueError,
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codecs.iterencode (iterator, encoding, errors=strict’, **kwargs)
it I 384 2 U A Al Ak RO GRS e drerator FTERAEIHIA o VLR SR Tgenerator . errors Z (DA
KATATHAL X SH0) vl m X gmisas.

IR B ER JR R 23 52 s t v MR IEAX I SCAR A TS . BB A SR AT 8 F i i dmidds, Bl
il base64_codec,

codecs.iterdecode (iterator, encoding, errors="strict’, **kwargs)
it I 388 AR A Al A R AR AR AT £ irerator FTERALIHIA o VLR EUE Tgenerator . errors Z44 (DA
RATAHAB BT S8 2P Ui ds .

BB B EOR i R 28 Z by t e s MR IEATIRIG o TR E A S SOR B SCAR ) gt 2%, Biltn rot_13,
{H/2& rot_13 ] RAEA [FIFERUR ) i cerencode () R

ABHGAFEME T AT R, & TN S AT G S

codecs .BOM

codecs .BOM_BE

codecs .BOM_LE

codecs .BOM_UTF8

codecs.BOM_UTF16

codecs.BOM_UTF16_BE

codecs.BOM_UTF16_LE

codecs.BOM_UTF32

codecs.BOM_UTF32_BE

codecs.BOM_UTF32_LE
XL RE LT 2R, B2 gl ig Y Unicode 45 7 #7iC (BOM). ‘EAi17E UTF-16 #l
UTF-32 L i - i M PATE WP GE I A9 35 >, FHAE UTF-8 Higl i 4 Unicode 2544 . BOM_UTF16
£ BOM _UTF16_BE B{BOM UTF16_LE, BARERTFEEHANFEITIFE, BOM £BOM UTF16 Hj
W44, BOM_LE &&BOM _UTF16_LE [ %44, BOM _BE J&BOM _UTF16_BE A4 . HAth)ws) R
UTF-8 #1 UTF-32 4gfd#% =L 4 i) BOM,

7.2.1 ZRfREEER AL
codecs BUHUE LT RIIFES R UL & RIS A G4 TARRG3 0, IF FLA AT R fE & s
RS L

BERN G AR TS A E SCPU A4 1 A/ Python A e . TS A ISAS . TOIRSAFIEES . IR
AR E RS LIRS AR 5 S5 TR A% D e A SE B iR R 10/
BERE S AR RS A0 ] ALk B B A A B B 152 o

EiRANE

N T TALRIR AL B AL B, 24 A B0 2 0] DAL 1252 errors FATH SRR LA R M B DRAC BT 5. it
ATRRUERY Python Gafl it il SOFSEEL T DA R A5 R :

O

& X
'strict' | B|kUnicodeError (B{HTH); XN HT LR, fEstrict_errors () FELHL,
"ignore' | ZMEAEUAEIEHREIT BRI — Sl AR S AT, fEignore_errors () 5.

PATR i A By G ALE T ST 26 2
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=] 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 () ':ngf)rﬂ,c
'"backslashddiplade BT L FEH 783, fEbackslashreplace_errors () FEEHL,
"namerepladd ] \N{. ..} # L PHHTEE ((NEHRET) . fEnamereplace_errors () H5E
B2/

"surrogatedsBREEN, KRN U+DC80 £ U+DCFE YN S ERAURS . 4 7E g i K
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 JUHE I 'surrogatepass ' fIRACHTT ZHAEE T utf-16% F1 utf-32* FfEisas .
3.5 FRINEE: 'namereplace' FHRANH TR,

TE 3.5 BRI 'backslashreplace' £5RACIR T R INAEE F T RS FNEEH
FUVFRESRE A 0] DA LB i 44 B8 DAL T SR ) e -

codecs.register_error (name, error_handler)

FERFR name 2 I HEEIRAC TR R EX error_handler. 4 name 948 € NS RIE SN, error_handler %
BTG 8 BT G R AE 2 55 AN AR RS 300 1) 2 AR A5 I 0 SRR T

YT g, RV error_handler 345 A—A~UnicodeEncodeError SLf|, H &4 X5
IROLEIE R . SRR 5 | & LSO S5, BT AR Il — o, Hd &
ABIA AT G 3 o R 0T 42, DAS 4 RS A T i i 2 . BRI Rl DA st r Bibytes 2K
B, QAR GO AT, il AR AT B HeRE AR S i SR oh X SRR R S AR, G
TR B X A TS o X R AR A W GRS B S 7E 38 8 O B AR SL i T S o Bk
XA A PR RIIARE . QnRE5 A B B R 5| & TndexError,

WO R ooy M RO, ARz 4 FE T R funicodebecodeError
BUnicodeTranslateError 45 b PR 7, Jf H.ok B 55 R AL BEAR 37 0 8 40 X 52 5 1 B ¢
A H

ZHREMT R T 58 (CLE bR DAL BT 58)  RT Id A FR A T AR

codecs.lookup_error (name)

0] 2 HITEA FR name 2N YEN S RACFE T %

TEALFR )T S ICIEREBIN R 5| K LookupError.,
DA R i A By S A Rl e R 2 20 e 5 O R ] -
codecs.strict_errors (exception)

S strict ' FRIRAEIRTS: BB DR AT K UnicodeError,

codecs.replace_errors (exception)
LI 'replace’ FHRALERTISE (SUH T LA Z #0): S ASREHy 2 OF RS amis), fiF
g4l R il ' \uf££d" (Unicode FHTF4T).

codecs.ignore_errors (exception)

P " ignore’ BRRALIIITEE : ZMHHRAR AR I B B il s AR SE AT o
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codecs.xmlcharrefreplace_errors (exception)
S 'xmlcharrefreplace’ HHRALEITT % (UM TS0 A% 25 (O gmfd #): R W] 2w A5 Y 4515
PAE 4 XML “F 455 | I EA TR 4t

codecs.backslashreplace_errors (exception)
P 'backslashreplace' FEURALIITT S (UM TS0 A 20 #0) B8 DA XA RUEIF AT S AL B9
¥ SUPH) A TR B

codecs.namereplace_errors (exception)
Y 'namereplace' FEGALBEIT G (T T A% 2 [ 4midid #E) : Rl RAd AR A \N{ . .
-} ST A TR A

3.5 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 EA—EXTE Codec SEPIPRAFIRAS . P HLARAFIRERY St reamir i t er VE S RIS
PASE i A T4
I i A RE RS A BR A RE A s A TTAE BT D0 R IR [l 4 th X RIS 42
Codec.decode (input[, errors] )

T input RFIFRIF]—ATEAL (B HIRES, SRERIE) . LA, text encoding MR B IR S0 A 1
PR AT A H T RO TR AT R

Xt SCA G A SR AT B AT R R 2%, input AT — AP ERXE R T R e X% 0
RIXTER — BN, Gk DX RFNL 2 AFERY SO

errors ZHE U T BN AR . BRAH 'strict' AHIHE,

BITIEA—E 2 AE Codec SLBI P RAEIRES . AIELIURIAIRISH St reamReader MRS
PASE 8 A T AR

PR AN REAS A B 2K PR A A AEBE AR B0 3R 0] i 0 R T A 250 %

i & X KR FIREED

IncrementalEncoder flIncrementalDecoder IR T W E X W FMEB A AR O, X4
N B G /A0 R S 3 3 X TG R A G R A A 2 ) — R Y, T A e X 1 5 e B AT R
Hencode ()/decode () JFEMIZ R - 4 5 2 g i 25/ 000 245 2 76 T 3 ) ) 00 1) B B2 s B0/ 0t 10 2
T2,

WHencode ()/decode () J5¥k R4 A 4T85 B A 38 8 TR S gn i/ SR s 27 261 T 40 15 /RS 1
AN N B — R IS B 1t

IncrementalEncoder 35

IncrementalEncoder 2RI — A AT 4% . B L TATHE, S0 E g e
I X3k 287 PATE Y Python Za iS22 AH 32
class codecs.IncrementalEncoder (errors=strict’)

IncrementalEncoder SEAIIF TSR .

A s R AL AR A A T 25 1 11 o AT T DA RS A S P 24, (BT EIX L
& B 220k Python Sif bt LR T AL -
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IncrementalEncoder W DABATHEAL errors S BEF SRR SCIA R B EHRAE BT 2. ol HEEE
BRI 5 E,

errors ZECEWIRIELS — AR A0 JEYE . @I 1@ P E st v DAAE Increment al Encoder X4
B AR A ] N FEAS [R) B B R A B R M 2 ) A T D) 46

encode (object[, ﬁnal])
i i object (K5I M AR SMAZE HRE O HEB WL RN Z. RXZ
Xfencode () Wi ZAHHN final AR EAE (BRIANIRME) -

reset ()
R as B NPIIRIRAS . B RieE %5 Y8 .encode (object, final=True), fEib
B A— DS E BB, EE ARSI .

getstate ()
RGP A BPIRAS, RAEUUR—AEEE . SEBN MR 0 2 a i WHPIRAS . (LR
E%%§k§ 718 ] DATE 1 4 A AR BRI R 48 R P A BRI 7 T B A B R BEBOR 4 o — A
BHAE) -

setstate (state)

R RSB state. state W R getstate () FrREIB— M migaR .

IncrementalDecoder Y5

IncrementalDecoder JEFRI— A AT 65 . B LT AR, SR as i
e SUX STV DA 5 Python S o283 R AH A -

class codecs.IncrementalDecoder (errors=strict’)
IncrementalDecoder SEHIIHERS .

JIrA s B RS R AL AR A MO T A 1 11 o AT WT DA s S A O MY S B P 240, (R AATEX B
& SR Wi Python iR 28 FEMT R TR -

IncrementalDecoder W DAHATHEAL errors JBEFSHOR AR R EHRC T 2. 0l HEEE
B4R TSR,

errors ZECEWIRAE LS — AR A0 JEYE . @I 1@ P E st v DAE IncrementalDecoder X4
AR A B N TEAS [F] B B A B R M 2 ) R4 T )46

decode (object[, final ])
1Y object (2% HF ff 75 25 B9 4 AR SO A 5 1) IF 3R [ O ff 5 1 &5 SR 0 4. 2 ax 2
Xfdecode () W I LMW final D750 BAH (BRIANHRIE) o Q02R final h EAE W RS 45
NI g A TEAT 5E S RS I HLAA ORI B T A 22 vp X o SR FEyAEMCE] (B0 BT e s A 45 R
N?f$?ﬂﬁ%g)WE%%@E%%&%%&T%&W%%%&%@(ﬁﬂ%ﬁﬁ~4
RH#).

reset ()

RS A8 H BN AR .

getstate ()
IR 0] R RS AR 0 24 BOIRES . X —AS e, TSR L 1 R SR R B A ) 5 v
o ST — AL, ATLAFORMIIRSE R . (LB M 07 0 2w DAY PR IR
FE ) ARICPI RS B 0 WILAZ ] AR RS 5 B © G i AT HDA 0 1t
PARZSAF R, DAEERE S8 Hi & 22 o 0 By A58 308 30 J0gp AL 2 (5 JEEakk (] 380 P W ) RS I AS 7 AR AT AT
o (HUBEEICE 52 =0 B IR 2S5 B v] DA o 4 H A B AR BT 45 R AF R 1 2 1 B
Gt T hy BERIOR Sy — U )

setstate (state)

FHRID AR RN state, state WHTh getstate () FrR B — AR EHRE.
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mIHY RS FORRED

Streamiriter fllSt reamReader ML T 2097 F TAESZ 10, W8 SR AR (8 Hb S P08 10 S i A%
KB, S M encodings . utf_8 E/RA] T AU AR X — 8.

StreamWriter {5

streamiriter $ft Codec ¥, BREXTIWNFHE, BAMRE ARILACE UELEIT A 5
Python 4T ENRAIIER

class codecs.StreamWriter (stream, errors=strict’)
StreamiWriter SLBIMIH TGS .

FIrA NS A A LA 4% 1. BT A B iR ingis e Xt v 28, HRATEXEE
XIS R 216 Python Zi A5 e R P (] -

stream SRR —AFETFE S AT I T 5 A SCR S IR B SO &

streamiriter W PAEIL IR errors TS HORLIA R R TT . SRR L2
TR Z R AR R SRR R R AL B T R

errors ZHEHIRMEL — A @M. @i b @R T ATE St reamiiri ter ST AU E M
I NAEA R R A 1R AL PSR M 22 R) B4 T HT) 48t

write (object)

Froit N RN A S AZ -

writelines (list)
B R PRI RE AR (MBS EHwrice () FHE) o ARERTH BT R
PARCRR T

reset ()

W N T RIS 1 i AR s G X

A P L7 R B 24 B A T RS TR A B e, DA SR LB IS v o Rl i e 2 B
BRI IRAS

BT EBRIR, Streamiriter iIARERAR B 2RI HAh 7 kAR T

StreamReader %5

StreamReader KJg Codec M1, BRI T AT, A SR AUE SOXHT7 L ATES
Python Zi il A LM A A -

class codecs.StreamReader (stream, errors=strict’)
StreamReader SLHIAF TGRS,

A s R A BE A 4 1. BT T A A s insish i St v 28, BRATEX HEE
XIS R 216 Python Zi R e R P G -

stream SN N —AFET R G AR TIT N T BB s IR B i SO &

StreamReader A PAIEATHEML errors B SHOR LA R R . 1S R4 R 452 7
E TR ZM g R 2] SR bR ME R AL B 2

errors SR HIRMEL — A @M. @1 B IR T ATE St reamReader ST AU E
T NAEA R B A 1R AL PSR mS 22 R) 0B A T HT) 48

ervors ZEUT AR VFIEE G DMEH register_error () kY &,

read ( [size[, chars[, ﬁrstline] ] ])
R B B R [ S5 R X
chars ZH0FHR LR 18] B FEID S DA B B UR . read () ELAAS 2R [ 3 SR B0 1 £k
W, EARAT BRI R, BT RER T SR AR N B -
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size ZAYFR W LSBT IRAS Y T 4 i 755 B (7 A B RS IR AR g vl DA 24 A At
B BOAE -1 R R REZ B BOF S . IWTE 2R H 2 By IE— Ui i T BRS¢
o

firstline TEARAE I ANRAE S5 ST 2 AL MR e 02, MIOGR IS5 —F TRk 216 1.

BETTIE R B oAk SRIBCRMG, IXREWRAE B W 2 7R i A% e SURI 2 K/ L VF R 1S
OUT RUAT RE 2 R ORI, ASRAES B AR TR R D AR BOIRAS TR, XA
VAT 3

readline ( [size[, keepends] ] )
MR SR AT 3R [ AR I F) 2

WERERSE T size, WIAFHARN size ZRAL LRI read () Tk,
U2 keepends S MRAEL, WATETAHATRR MR [ 977 2 5% -

readlines ( [sizehint[, keepends] ] )
M AFLEEEUIT A 1T H R A — T8GR (]

TR 2 i SR i) decode () JTiERSEEL, I HUNR keepends iy ELAE I 2-F5 HAL &

TSRS H P
QEREETE T sizehint, WKRFHAER size ZEALHL T read () Tk
reset ()

BT RIS AR 28 20 X
TR AN XA T R E AL T BT VAR L F KRN T RERE MRS B R TR
BT EIRRITIE, St reamReader IMMARAR B T IE A I A HAL T IA RS TE -

StreamReaderWriter 315t

StreamReadeririter J&2— P EHZE, FARTRIR TAE T BN S AR B d- T
HAAT AT L E W DAME Tookup () BREUITR A L) BRBOE A 15 5261

class codecs.StreamReaderWriter (stream, Reader, Writer, errors=strict’)
B —A~StreamReaderWriter L, stream Vo N—P AN 4 . Reader 1 Writer (a3 k43
NHREHL T st reamReader flStreamriter FOM L] REELZS. SR 5B
B AT E A R 7 2ok 5E k.

StreamReadeririter SLHIE X T St reamReader MlStreamiriter RMHEEHED . Bl T

K A TR A AT R E A -

StreamRecoder 35

st reamRecoder FFEUHE M —Fhgmi A AN 75— T, O T A BN 7] S B PR Y 175 DU AT I AR
HBHEASIT A E AT A Lookup () pREHT IR 8] T BRECR A IS0

class codecs.StreamRecoder (stream, encode, decode, Reader, Writer, errors=strict’)
Bl AL TR A St reamRecode r S2Hil: encode FI decode TAETTiisit—%H A E AT LI £
¥R read () flwrite (), i Reader F1 Writer TAET JGut—stream "%

PRAT DA X 2O RO AT I SRS, BN Latin-1 #2% UTF-8 DA K[ ffe
stream BN — A SUHFER R

encode f decode ZH VoW XifE Codec 1. Reader Fl Writer Wi 4y Bt T St reamReader
MStreamiriter FEOXNEN L) EEE L.

FER AL L o 5 I A B AN 5 AT R SCAAR 1R 2Ok 5E R
StreamRecoder SEfE L[ St reamReader flStreamiriter BRHEE L. EMXBYHK TREAT
SR e HA T AR M
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7.2.2 f{iEEN5 Unicode

TR RGN N 0x0-0x10FFFF Ju NS5 . (258 PEP 393 T A7 KSR . )
— EUPAF R R BE CPU FINAF ASMIE I, 5 A R/ WPy A0 5 5 B AL A7 it sl — A K A
Ao (] (o P A 20 AR e — o, R AP ER PRI 5 FR B 2 48, T A1 J 91 EE A A e
YRRA #E#L . FAAEVFZ A R B SCAR P S A . BN TG AR 20 7

I 8] LAY SCAS G i A 20 (FR R ' latin-1' B 'is50-8859-1") P {L 0-255 Wi Ky 5 {H 0x0-
Oxff, X EWHE M E U+00FF DA LA A7 1 4F 53 0 R To I5 08 A b 4 A 14 4% VE AT 2 5. X A
A5 5] K unicodeEncodeError, B FEMUF H XA OF i HEH 0 RGBT A I
A]) : UnicodeEncodeError: 'latin-1' codec can't encode character '\ul234' in
position 3: ordinal not in range (256).

A T A —H AR (FrIE R TAF WU 9fh ) 2043 Unicode A5 (7 AY AN IR 148 T BEE QAT X 28
B LRI R 7 {H 0x0-0x££. BEARDCGEMM LI, HFE R FPHFTITAH ML HIA encodings/
cpl252.py (XA EAE Windows b A4 ASHE 0. HP & — A 256 NPT FAF I
i, TR AT BTN

JIT A 3 26 2 i 4% 2 L BB X Unicode FiF i SCAY 1114112 ASRSA7 Y 256 A EAT 4% . —Fh B A i B4
Unicode A3/ %) 1] BT B 32 0 IME 2 REEE B OLAF A R DU TR LRI 7 o AFAEPT RIS T REME . DAK
Ui FEAFAB R DA/ N P A7 o X RPN A X4 A AR ) UTF-32-BE Fll UTF-32-LE. ‘EfTAIHLS AT PAZS
BIEHA . WSRARAE— & /N PS8 UTF-32-BE MK DA 2007E 4 B R AR S e R0 45 4 . UTF-32
WG T XA ) A HE R S T AR . 24 3k B A Pl B AN [ ) CPU 25U
MAAHATF B . B T REREARIN UTE-16 B UTF-32 S35 /7 8 M K /N7, 1T AGE A PTiE ) BOM
C FHMFEFRIT) . X4 T Unicode P45 U+FEFF. WA EINA 44 UTF-16 B} UTF-32 73 ¢
HIFF o WFAFI T B A (0xFFFE) &2 — A1) BT Unicode SCARH [ AEEFAF. B4 %
M—A~ UTF-16 B UTF-32 FHFH N E NFAFE U+FEFE B, RO fRS B T 7 Bl . R
WS 4F U+FEFF IG5 4 Y ZERO WIDTH NO-BREAK SPACE: %% -HZEIH H A i sk 3F4
A AT . BT AR R R A T B /R . 7E Unicode 4.0 H1 | U+FEFF /R ZERO WIDTH
NO-BREAK SPACE O3 (2] U+2060 (WORD JOINER) fATRIATSS). #R1M Unicode {49 DA
AENZAL PR U+FEFF RPN L0 fE BOM ‘B4 KA E B i i F i A6 J5, FHE 2730 17 5 Wi A
??ﬁ%)ﬁﬁﬁﬂ%; fE4 ZERO WIDTH NO-BREAK SPACE B @M #TFAF, FFGHMFERF it
RN

A 75— P i A% BB 0 T AT Y Unicode “FAFBEAT4i Y . UTF-8, UTF-8 j2—Ff 8 fii%ift, XERETE
UTF-8 Ay 5 U (/. UTF-8 45 P8 i A7 3 th i 280 b (BRemifin) A
FOL. PSRRI FEAME LI BRI ME R 0 ) —HEHI A4 Y P51 . Unicode 4T 4%
PATRIE AT (o x gL, 24 BREO—RPRE 4 XS G Unicode P4 ) :

S YA

U-00000000 ... U-0000007F | OXXXXXXX

U-00000080 ... U-000007FF | 110xxxxx 10XxXXXXX

U-00000800 ... U-0000FFFF | 1110xxxx 10xxxxxx 10XXXXXX
U-00010000 ... U-0010FFFF | 11110xxx 10xxxxxx 10XxXXXXX 10XXXXXX

Unicode P44 e AN E B (18—l fre A 3 — 0t 7 x.

i T UTF-8 J&2—#h 8 {7 m 4%, Kt BOM @ANERY, I HE RS F4FEE AL U+FEFF 745 (H]
i RAERE—NEL) BB N 2 ZERO WIDTH NO-BREAK SPACE,

FEBCA SNE BN OU S, WU 1T REZE TCBE SO & — A A U TR i A% 5 AR AT L) 25
A% AT SRR AT A BB FE 9 o SR X UTE-8 SEBLX ANE R AT AERY, 2 UTE-8 5235 751 LA
AL TP IR RS . o T3 TT UTE-8 el il 4E 1, Microsoft %W T —ff UTF-8 Az {A&
B (Python 2.5 FrZ Jy "ut £-8-sig") %1 TIL Notepad FJy: FEALA Unicode “FAFAERI S ASCIFZ
0, 2585 A—4 UTE-8 4 BOM (ERH R SXHE—NF5751: 0xef, 0xbb, 0xbf). M FAEMF
TR S5 20 B P SCPFBAN K AT BE LA SBT3k (AN E T Bl

LATIN SMALL LETTER I WITH DIAERESIS

RIGHT-POINTING DOUBLE ANGLE QUOTATION MARK
INVERTED QUESTION MARK
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KT i50-8859-1 Hifib g =0kt ), X IRTF TR PR IS A ut £-8-sig Zmhtg X%,
PATEIX L BOM 4 F H A )& 3 Bl e A= B2 1 e 9 e B 21 U, T A 4 R s B A I Zm i A =i
05 FEHATIRIDET utf-8-sig RIS AFRHE Oxe £, Oxbb, 0xbf VERSL =ANFEATEH A FEIEAT RS
ut £-8-sig Rk =ANFAT, WEREAIERN TSk = BTG . 7 UTE-8 rhaf Rt i ]
BOM, & LY 245 e A1 H B .

7.2.3 HRERD

Python 45 T A Z WENZGMRIDAS, BAIMSEIsFE i@ C hgl, s 2midmg. DU Eg2H
AFRHEFF SRR 2R 51 2, JFIRAE T — 285 DL A& DA K s sl s A IR S . I ANE S S FEERAN
RHERTBE . HHEEICE KNG KBS EFA R RIZ W PSR a2 /3 54 Hit,
'utf-8' 42 'utf_8"' JRRIDARIIA RIS -

CPython implementation detail: 72655 UL 4 i 4% 3X W] DAGE 3 Gt R0 25 2 FRAL R 2 THPEBE . X 28404k
BlL2x %} T CPython i AL fEE i — A BRI A4 (KNG AR K H]: utf-8, utf8, latin-1, latinl,
is0-8859-1, is08859-1, mbcs (Windows % J&), ascii, us-ascii, utf-16, utf16, utf-32, utf32, A 555 ] T X Ze &
RIEFAFIRITE . X e g i Uy oAt 5124 7T e 2 S 3OS fy AT B
T 3.6 MR R W BIEXT us-ascii IEILILE: o
V2R R HEIE S . BAENNFERF (B2 7 32 FE EURO SIGN 45) DA RSS2 4 BT 4 B i
A AR ZE S . FEAEXT T ROINE T R, EHAFAEN T LR AR 4 :

o FEASISO 8859 ghb4E

o AN Microsoft Windows Zghg 171,

= S

Tl FAF o
« HA~ IBM EBCDIC %5 71
o JASIBM PC ggh i, #5234 ASCI

HF IR F A 8859 Hihdd, (HLL IR B AT R g

i IS BEE
ascii 646, us-ascii s
big5 big5-tw, csbigs E iR
bigShkscs big5-hkscs, hkscs AP
cp037 IBM037, IBM039 ik
cp273 273, IBM273, csIBM273 i
3.4 B PiGe.
cp424 EBCDIC-CP-HE, IBM424 FREESE
cp437 437, IBM437 Heik:
cp500 EBCDIC-CP-BE, EBCDIC-CP- | P4EK
CH, IBM500
cp720 [HETRE
cp737 Al v
cp775 IBM775 BB e
cp850 850, IBM850 PHRK
cp852 852, IBM852 TR AR R
cp855 855, IBM855 TRINFNT I, EHRE Wik, B
i, R, JERYEIE
cp856 NGBS
cp857 857, IBM857 T HIHE
cp858 858, IBM858 PHRK
cp860 860, IBM860 A AT
cp861 861, CP-IS, IBM861 UK
cp862 862, IBM862 RS
cp863 863, IBM863 JIESNE
cp864 IBM864 (R EES
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R1-ZIW

YA GIE= =
cp865 865, IBM865 P BRI
cp866 866, IBM866 ek
cp869 869, CP-GR, IBM869 A e Ve
cp874 ES
cp875 A
cp932 932, ms932, mskanji, ms-kanji H&
cp949 949, ms949, uhc HhE
cp950 950, ms950 ik
cp1006 5 IRHR
cp1026 ibm1026 T HIHE
cpl125 1125, ibm1125, cp866u, ruscii [N
3.4 FRINE.
cpl140 ibm1140 PHRK
cpl1250 windows-1250 HHRICRT A< K
cpl251 windows-1251 PRANFNE, FHEP IE, SH
Wi, i, JERYETIE

cpl252 windows-1252 PHRER
cpl253 windows-1253 A
cpl254 windows-1254 4
cp1255 windows-1255 Al A1
cpl256 windows-1256 R ERS
cpl257 windows-1257 BB e S
cp1258 windows-1258 R T
euc_jp eucjp, ujis, u-jis H &
euc_jis_2004 7isx0213, eucjis2004 H i
euc_jisx0213 eucjisx0213 Hig
euc_kr euckr, korean, ksc5601, ks_c- | EfiiE

5601, ks_c-5601-1987, ksx1001,

ks_x-1001
gb2312 chinese, ¢sis058gb231280, euc- | faj4 3¢

cn, eucen, eucgb2312-cn, gh2312-

1980, gb2312-80, iso-ir-58
gbk 936, cp936, ms936 gk
gb18030 2b18030-2000 G—PUE
hz hzgb, hz-gb, hz-gb-2312 TR A
1$02022_jp csis02022jp, is02022jp, is0-2022- | Hi&

Jp
1502022_jp_1 1502022jp-1, is0-2022-jp-1 H ik

i502022_jp_2

i502022jp-2, i50-2022-p-2

Hifr, ®hif, ffkrmhsc, ok,
Al

1502022_jp_2004 | 1502022jp-2004,  i50-2022-jp- | Hi&
2004
1502022_jp_3 1502022jp-3, is0-2022-jp-3 H ik
is02022_jp_ext 502022 jp-ext, is0-2022-jp-ext H i
1502022_kr ¢s1502022kr, i502022kr, is0-2022- | EfiE:
kr
latin_1 150-8859-1, is08859-1, 8859, | PHkKK
cp819, latin, latinl, L1
1508859_2 150-8859-2, latin2, L2 A KRR 45
1508859 3 150-8859-3, latin3, L3 s, SEAE
1508859_4 150-8859-4, latin4, L4 W BRI S
is08859_5 i80-8859-5, cyrillic HIARIE, AREEIhE, SH
s, ik, JER4EWIE
is08859_6 180-8859-6, arabic [IESR (SR

T TEREE

St
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R1-ZIW

Ymhg B ES
1508859_7 1s0-8859-7, greek, greek8 T
is08859_8 is0-8859-8, hebrew T HR1E:
i508859_9 is0-8859-9, latin5, L5 T HHE
i508859_10 is0-8859-10, latin6, L6 JLE=S
is08859_11 is0-8859-11, thai i
i508859_13 is0-8859-13, latin7, L7 BB e S
i508859_14 is0-8859-14, latin8, L8 LRI
is08859_15 is0-8859-15, latin9, L9 PR
i508859_16 180-8859-16, latin10, L10 KRR
johab cpl1361, ms1361 Wi
koi8_r ik
koi8_t e
3.5 Bl E.
koi8_u By 2
kz1048 kz_1048, strk1048_2002, rk1048 WA TR T
3.5 Bl e
mac_cyrillic maccyrillic PRINFNEE, FARP g, X
Wi, ik, FERYETIE
mac_greek macgreek A
mac_iceland maciceland VK EE:
mac_latin2 maclatin2, maccentraleurope, | HH AN 4R EK
mac_centeuro
mac_roman macroman, macintosh PHNK
mac_turkish macturkish +HHE
ptepl54 csptepl54, pt154, cpl54, cyrillic- | M RETILIE
asian
shift_jis csshiftjis, shiftjis, sjis, s_jis His
shift_jis_2004 shiftjis2004, sjis_2004, sjis2004 Hig
shift_jisx0213 shiftjisx0213, sjisx0213, | Hi&
s_jisx0213
utf_32 U32, utf32 AIES
utf_32_be UTF-32BE A ES
utf_32_le UTF-32LE AIES
utf_16 U16, utf16 A ES
utf_16_be UTF-16BE AIES
utf_16_le UTF-16LE e
utf_7 U7, unicode-1-1-utf-7 e S
utf_8 U8, UTF, utf8, cp65001 A EE
utf_8_sig AR

T 3.4 JRCE T utf-16% Fl utf-32% Zgt 3R A F A/ 4ais AL 7 (U+D800-U+DFFF), utf-32* f#fF
ANTEARAD 5 A BRAD AR B 1 735 73

TE 3.8 IR cp65001 IUAEE utf_8 I— 514 .
7.2.4 Python EEHI%RIBER
S LRI AR 2 Python %)@, KB T17E Python 2 AMEA L S o ik Lo iR 44 H r i iy

W AT 2E B N RO (S BRSO iDL 75, (R 2 M R
DR SRR BB SR AN OO SCAR GRS ) o X T AR ARGl &, I & SO AT 7 1] o

N FmED
PAN SRt as it T st r Blbytes Byt bytes-like object B st r BIfEM, 2T Unicode SUAZRIY
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L)

1B

aX

idna

5 #f RFC 3490, % i >
Mlencodings.idna . XX
errors='strict',

mbcs

ansi, dbcs

Windows % g : R ANSI fUHg
1 (CP_ACP) XHEAEHGH TS
.

ocm

Windows % Jg: R4 OEM ftiY
71 (CP_OEMCP) X #:/E¥GHE 7
G

3.6 BRI EE.

palmos

PalmOS 3.5 [\ 4% =

punycode

B RFC 3492, ASFARES
G fRALAS -

raw_unicode_escape

Latin-1 2 ith g =X B iy o oAt 7
7 PA \uXXXX Fl \UXXXXXXXX
AT . A BT A 22 PA
ATAT 7 205 L B9 T Python
H) pickle T8 .

undefined

IR FEAIERRF 5] R S, B
XS PR ER NG Sb. B RAL
BT RPN

unicode_escape

il A H T A ASCIL 4y i3 1y
Python JF X 55 /1 1) Unicode =
HH N AR, HE5]5
ANk L. X} Latin-1 JEACHS
AT . 15 Python JE A
5 b BRIA M A UTE-8,

TE 3.8 IR ¥k : “unicode_internal” 4 fRISAS WL 4 .

~ bR

PAR S RS 28424 T — b fil 554 byres-like object by tes BIBLGT. B IARibytes. decode () Fr 3 HF
(R A st r R .

quoted_printab

YmAg FlE= aX YmALES/ RS
base64_codec’ | base64, B EAVERE 8 24T MIME base64 (455 54, base64.
base_64 BRE—1NEKER "\n") encodebytes () /

e 3.4 MR B2 AF & bytes-like object {28 | base64.

B AT G b A0 A decodebytes ()
bz2_codec bz2 i ] bz2 B4 EAEEL bz2.compress () /

bzZ2.decompress ()

hex_codec hex FHEAERG TSt RN, BN H | binascii.

W5 b2a_hex () /
binascii.
a’b_hex ()

quopri_codec | quopri, quot- | BfFEREEEE N MIME 4575 | S v T EI%E | quopri.encode ()
edprintable, H

€

quotetabs=True/
quopri.decode ()

uu_codec uu i f] uuencode 4 /EAL uu.encode () /
uu.decode ()
zlib_codec zip, zlib i gzip & 45 R EEL z1ib.compress () /
zl1lib.
decompress ()
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3.2 B RE: KA A
T 3.4 BB R —EHIEE A 34 o
XFHR

PAF i e P Bt 7SO ser Bl st r B . B st r. encode () BT schy (BriE R libytes
REHH) o

wE | Bla | AX
rot_13 | rot13 | & [ml A ER ) BILASCE L fin 4 25 SR

3.2 FiINEE: R rot_13 SUARKE .
TE 3.4 UE M K E rot13 H144 .

7.2.5 encodings.idna — N AEBFPHERLEZ

WAL SEHL T REC 3490 (5 IR 7 v i) [l br Ak e 4% ) Al REC 3492 (Nameprep: I T [E FrAblEi44 (IDN) 1y
Stringprep fit & 3 {F). B &1k punycode Jifibig Ml st ringprep WHEAN FAERY.

X 28 RFC 3L [m] @ LT — RS 4 o 3 HEE ASCIT “EAF i i ille — A4 7 . ASCIT - £F 1y 3 44
(4N www.Alliancefrancaise.nu) ¥ N ASCI 11 45 15 4% =X (fai #k ACE, il 4 www .
xn--alliancefranaise-npb.nu). 5409 ACE JEX T PAH T A i TRE I sUm A e ifr il
MAEEFR0 6, il DNS £if], HTTP Host FErAE45 . B AE N i d-ATiy s QA ml BERFXF
AT, B T4 7 W R Unicode $85 44 bR % 4 40 26 1 IDNA, F4E ACE Fr i S 3045 H 2 il
B HA4EH 0] Unicode,

Python DAL Fl )y X SE HX e idna SRS 233047 Unicode F1 ACE 2 [a] %544, £TE section 3.1 of
RFC 3490 w5 LI B FAFE A TP IR I AR2E, TR T B B AR 256 0l ACE, FH S X
SET RS AT ERIR RS, FRE R B AT AT ACE AR%ZS 4l Unicode, IE4F, socket
B AT I HbRF Unicode A4 #4400 ACE, DALY FIAERFE AN 11% 4, socket BLBRLE Fodil B ATE B M4 .
Btz 4h, 2 aE AR MR ES BBt ht cp. client Fftplib #EZ Unicode FH14
(FHhttp.client AHE Host FE B % IDNA 04, R EFEREZFEIIE) .

UMEB BT I (B2 P74k, 3 Unicode HYSEHA S H ShREIAT: A B 1 I P kot i
EHLA B R R EATTA#RS A Unicode.

encodings. idna BHGASEHL T nameprep I, Z RS XS B IATRE R RLTEAL A, PASEHLE
Priel 4 B R NG AR S AT AR T4F . ANRAT T3 AT DA B 66 1] nameprep pR£K .
encodings.idna.nameprep (label)

1R [0] label %38 ARFALPRERAERIIRAS . ZSCE H BT A0 747, Ik AllowUnassigned HE
{8

encodings.idna.ToASCII (label)
PEARE Rk ASCIT, FE0) 52 XL RFC 3490, UseSTD3ASCIIRules Fi MiR(E.

encodings.idna.ToUnicode (label)
R HEA% N Unicode, HLIISE L RFC 3490,

7.2.6 encodings.mbcs — Windows ANSI {311

IS ANST ACRS5T (CP_ACP).
Availability: 1Y Windows A] J
T 3.3 RCE PR SCRHMEA A iR A P
"R TF £ %, 'base6d_codec' WEZILALE ASCII st r SIBIF TRRS
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AE 3.2 MUSE PR 7F 3.2 BUZ i, errors B2 MBS 'replace’ ##f74wfY, I 'ignore’
ARG .

7.2.7 encodings.utf_8_sig— # BOM E &) UTF-8 4gfifta2s

B SCEL T UTE-8 ZRfiidas i) — A28 Fh: FEZ PR UTE-8 £ 445 BOM 5 %] UTF-8 456554
Pk o XTFAMREHELFILENE RPIT—IR (Y RBAFETIN) o TEMRD IR Bk B T SR A
WEIH ) UTF-8 & 4565 BOM,
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SRR

AREE AR BSER AL TR 2 L T 0B RAL, W IS a] L [ AR . HEBASY . BUBASY . DA
LM

Python 2 fit—Bb Py BEIESEAY, 5lE, dict. list. set. frozenset., PAMtuple, str x4
2 I RAFM# Unicode “FAFHRIY, Mbytes Mbytearray X2 RS —BEHIERE 1 .

AREEAL 5 DA A SO -

8.1 datetime — EZAHY B BiF00}E]SEE

PACHS:  Lib/datetime.py

The datet ime module supplies classes for manipulating dates and times.

While date and time arithmetic is supported, the focus of the implementation is on efficient attribute extraction for
output formatting and manipulation.

S
Bitkcalendar HPjHHEEEL
Willetime HSF[E] K ) FE 4

Package dateutil Third-party library with expanded time zone and parsing support.

8.1.1 Aware and Naive Objects

Date and time objects may be categorized as “aware” or “naive.”

With sufficient knowledge of applicable algorithmic and political time adjustments, such as time zone and daylight
saving time information, an aware object can locate itself relative to other aware objects. An aware object represents
a specific moment in time that is not open to interpretation. '

A naive object does not contain enough information to unambiguously locate itself relative to other date/time objects.
Whether a naive object represents Coordinated Universal Time (UTC), local time, or time in some other timezone is

VR B AR AT A R A

155


https://github.com/python/cpython/tree/master/Lib/datetime.py
https://dateutil.readthedocs.io/en/stable/

The Python Library Reference, A& %5 3.9.0a0

purely up to the program, just like it is up to the program whether a particular number represents metres, miles, or
mass. Naive objects are easy to understand and to work with, at the cost of ignoring some aspects of reality.

For applications requiring aware objects, datetime and time objects have an optional time zone information
attribute, t zinfo, that can be set to an instance of a subclass of the abstract t zinfo class. These ¢ zinfo objects
capture information about the offset from UTC time, the time zone name, and whether daylight saving time is in
effect.

Only one concrete tzinfo class, the t imezone class, is supplied by the datet ime module. The t imezone
class can represent simple timezones with fixed offsets from UTC, such as UTC itself or North American EST and
EDT timezones. Supporting timezones at deeper levels of detail is up to the application. The rules for time adjust-
ment across the world are more political than rational, change frequently, and there is no standard suitable for every
application aside from UTC.

812 &

The datet ime module exports the following constants:

datetime.MINYEAR

date B F datet ime B AV NELY . HEBMINYEAR B 1,
datetime .MAXYEAR

date B{datetime WRAVRKIFEN . FHHMAXYEAR & 9999,

8.1.3 AT

class datetime.date
— AR TR H B, B4 S A TS B RROR AGER . @M vear, month, and
day,.

class datetime.time
An idealized time, independent of any particular day, assuming that every day has exactly 24*60%60 seconds.

(There is no notion of “leap seconds” here.) Attributes: hour, minute, second, microsecond, and
tzinfo.

class datetime.datetime
H e 4k &. JgM: year, month, day, hour, minute, second, microsecond, and
tzinfo.

class datetime.timedelta

FRWiNdate WMREH time WE, B #F datet ime MR 2RI RERE, R0 EIHED.

class datetime.tzinfo
An abstract base class for time zone information objects. These are used by the datet ime and t ime classes
to provide a customizable notion of time adjustment (for example, to account for time zone and/or daylight
saving time).

class datetime.timezone

—ANSEIT tzinfo IRHEIM T, MT N T AR HERE] (UTC) Kmts .
3.2 B

X LTINS RARA T AL o

THERA

object
timedelta
tzinfo
timezone
time
date
datetime
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Common Properties

The date, datetime, t ime, and t imezone types share these common features:
o JRLERAFIRI LA ZE A AL o
¢ Objects of these types are hashable, meaning that they can be used as dictionary keys.

* Objects of these types support efficient pickling via the pi ck 1e module.

Determining if an Object is Aware or Naive

date REBINRHE OB o
An object of type t ime or datet ime may be aware or naive.
A datet ime object d is aware if both of the following hold:

1. d.tzinfo ANEEN None

2. d.tzinfo.utcoffset (d) A2xik[A] None
Otherwise, d is naive.
A time object t is aware if both of the following hold:

1. t.tzinfo ANEEN None

2. t.tzinfo.utcoffset (None) does not return None.
Otherwise, ¢ is naive.

The distinction between aware and naive doesn’t apply to t imedelta objects.

8.1.4 timedelta FIHR

timedelta XHRFRPIA date B time F*) B ][] B

class datetime.timedelta (days=0, seconds=0, microseconds=0, milliseconds=0, minutes=0,
hours=0, weeks=0)

All arguments are optional and default to 0. Arguments may be integers or floats, and may be positive or

negative.
Only days, seconds and microseconds are stored internally. Arguments are converted to those units:
o 1 ZRPRFAE 1000 D,
o 1 3Bh UL 60 A
o L/NIF 2L 3600 £
o 1 BHIRHHUL T K.
days, seconds, microseconds 7 SR ARIEALH, PAGRIERIE U E—1E,
* 0 <= microseconds < 1000000
¢ 0 <= seconds < 3600*24 (—KHKFH)
* —999999999 <= days <= 999999999

The following example illustrates how any arguments besides days, seconds and microseconds are “merged”

and normalized into those three resulting attributes:

>>> from datetime import timedelta
>>> delta = timedelta(

days=50,

seconds=27,

(R ogkzh)
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(£ L£50)

microseconds=10,
milliseconds=29000,
minutes=5,
hours=8,
weeks=2
)
>>> # Only days, seconds, and microseconds remain
>>> delta
datetime.timedelta (days=64, seconds=29156, microseconds=10)

If any argument is a float and there are fractional microseconds, the fractional microseconds left over from
all arguments are combined and their sum is rounded to the nearest microsecond using round-half-to-even
tiebreaker. If no argument is a float, the conversion and normalization processes are exact (no information is
lost).

URAREAL S 1Y days BUEM T THEETER], FFadbitioverflowError FH .

Note that normalization of negative values may be surprising at first. For example:

>>> from datetime import timedelta

>>> d = timedelta (microseconds=-1)

>>> (d.days, d.seconds, d.microseconds)
(-1, 86399, 999999)

K
timedelta.min
The most negative t imedelta object, timedelta (-999999999).

timedelta.max
The most positive timedelta  object, timedelta (days=999999999, hours=23,
minutes=59, seconds=59, microseconds=999999).

timedelta.resolution
PIPAHER t imede 1 ta 2N R E/ MR N timedelta (microseconds=1),

ETHENE, W REANZE, timedelta.max > -timedelta.min, -timedelta.max AHA]
PAZER— N timedelta FEN 4,

Bt (Hik):

B =]

days -999999999 % 999999999 , 4 999999999
seconds 0 & 86399, 17 86399

microseconds | 0 & 999999, £ 999999

BPERT P
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prey | g3

tl = t2 + t3 2 f B R, B8)5 t1-2==13and t]-13 ==12 YN E(H. (1)

tl = t2 - t3 2 3NE, BEGt==12-13and 12 ==t] + 13 W HE(H. (1)(6)

tl = t2 * i or til FePh— Nk, sBERWiL = oM/ i==2 VHEH.

=1 * t2
In general, ¢t/ *i==1tl * (i-1) + ¢1 is true. (1)

tl1 =t2 * f or til P PA—AVF B, SR A3 timedelta I 23T (W3R0S . RS BEfT

= f * t2 DU £ TR A AT AR

f=1t2 / t3 S sHE] 2 18 DATRIBE B 13 (B). R [E]—ASFloat X4,

tl = t2 / £ or tl B DA— A7 S B S5 R o i A B timedelta S 32T 0 BB . K

=t2 / i FE A8 DU 4 TR A BT AR

tl = t2 // iortl = | FHIRE, HAHS (WRA) FeEm. EEMELT, KRl

t2 // t3 . (3)

tl = t2 % t3 SHCH— N timedelta Xt5% . (3)

g, r = divmod(t1, Wid:qg=t1 // t2@)andr = t1 % 2 ITEHFEAEE. q 2—1

t2) B riE—timedelta W4,

+t1 IR — AR BE R t imedelta W&,

-t1 0Tt imedel ta(-tl.days, -tl.seconds, -t1.microseconds), F1 t1* -1. (1)(4)

abs (t) M t.days >= 0" HWET +\ *t*, ¥ ““t.days < OHf-t. (2)

str(t) R4 [D day[s], ][HIJH:MM:SS[.UUUUUU] FERFE, Mt
R B, D WA (5)

repr (t) Rl —Atimedelta MRFRRFRIER, 1ENHH IENEHEER
AR -

R

(1) Z5RIEM, HETRES .

(2) 5RIEH, At .

3) BPA O &M R% ZeroDivisionError
(4) -timedelta.max N 2—timedelta B4,

(5) timedelta MRMTFHERFAHALRMTHIHFEAHAPIAI. XTF AR, X4 5
BRI PI

>>> timedelta (hours=-5)

datetime.timedelta (days=-1, seconds=68400)
>>> print (_)

-1 day, 19:00:00

(6) ik t2 - t3@FEH 2 + (-t3) %M, BRIEG HFT timedelta . max; FEXFHFHL T HI
BB MIgESR T EE NS

In addition to the operations listed above, t imede 1 t a objects support certain additions and subtractions with date
and datet ime objects (see below).

TE 3.2 ¥ 2 Floor division and true division of a timedelta object by another t imedelta object are
now supported, as are remainder operations and the divmod () function. True division and multiplication of a
timedelta object by a f1oat object are now supported.

Comparisons of t imedelta objects are supported, with some caveats.

The comparisons == or != always return a boo1, no matter the type of the compared object:

>>> from datetime import timedelta

>>> deltal = timedelta (seconds=57)

>>> delta?2 = timedelta (hours=25, seconds=2)
>>> delta2 != deltal

True

(N gksr)

8.1. datetime — E AR HEIF00TESEEY 159




The Python Library Reference, A& %5 3.9.0a0

>>> delta2 ==
False

For all other comparisons (such as < and >), when a t imede 1t a object is compared to an object of a different type,
TypeError is raised:

>>> delta2 > deltal
True
>>> delta2 > 5
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: '>' not supported between instances of 'datetime.timedelta' and 'int'

In Boolean contexts, a t imedelta object is considered to be true if and only if it isn’t equal to t imedelta (0).
S
timedelta.total_seconds ()

R EE RS AL S T 2 R, ST td / timedelta (seconds=1) . X THE A A AE 2
FHBERER (Flil td / timedelta (microseconds=1)),

i BRSO, WA FRRCRES, EATHEMEPR PR SR E (RZHFE LT 270 440
RN IR [R] B8 ) -

3.2 B fE.

class:timedelta B Rl

An additional example of normalization:

>>> # Components of another_year add up to exactly 365 days
>>> from datetime import timedelta

>>> year = timedelta (days=365)

>>> another_year = timedelta (weeks=40, days=84, hours=23,
C.. minutes=50, seconds=600)

>>> year == another_year

True
>>> year.total_seconds ()
31536000.0

Examples of timedelta arithmetic:

>>> from datetime import timedelta
>>> year = timedelta (days=365)

>>> ten_years = 10 * year

>>> ten_years

datetime.timedelta (days=3650)

>>> ten_years.days // 365

10

>>> nine_years = ten_years - year
>>> nine_years

datetime.timedelta (days=3285)

>>> three_years = nine_years // 3
>>> three_years, three_years.days // 365
(datetime.timedelta (days=1095), 3)

8.1.5 date Y&

A date object represents a date (year, month and day) in an idealized calendar, the current Gregorian calendar
indefinitely extended in both directions.
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January 1 of year 1 is called day number 1, January 2 of year 1 is called day number 2, and so on.’

class datetime.date (year, month, day)
All arguments are required. Arguments must be integers, in the following ranges:

e MINYEAR <= year <= MAXYEAR
¢ 1 <= month <= 12
* 1 <= B <= BRFANEHRK
WARSHOTEIZX TR N, W valueError FH .
HetiEd:, Framirk:

classmethod date.today ()
A [m] 244 4 A A

This is equivalent to date . fromtimestamp (time.time ()).

classmethod date.fromtimestamp (fimestamp)
Return the local date corresponding to the POSIX timestamp, such as is returned by t ime. time ().

This may raise OverflowError, if the timestamp is out of the range of values supported by the platform
C localtime () function, and OSErroron localtime () failure. It’'s common for this to be restricted
to years from 1970 through 2038. Note that on non-POSIX systems that include leap seconds in their notion
of a timestamp, leap seconds are ignored by fromt imestamp ().

IE 33 RE i 5| kKoverflowError A EValueError, WIHN BB EEHB L HEFEG
C localtime () PREHY SZEFVE R M TE, JF & F localtime () H45H 5] KosError iR

B ValueError,

classmethod date.fromordinal (ordinal)

Return the date corresponding to the proleptic Gregorian ordinal, where January 1 of year 1 has ordinal 1.

ValueError is raised unless 1 <= ordinal <= date.max.toordinal (). For any date d,
date.fromordinal (d.toordinal ()) ==

classmethod date.fromisoformat (date_string)

Return a dat e corresponding to a date_string given in the format YYYY-MM-DD:

>>> from datetime import date
>>> date.fromisoformat ('2019-12-04")
datetime.date (2019, 12, 4)

This is the inverse of date. isoformat (). It only supports the format YYYY-MM-DD.

3.7 BRI HE.

classmethod date.fromisocalendar (year, week, day)

1R 8|35 7€ year, week F11 day it ISO [k H il date, X E % date. isocalendar () Wi
ks

3.8 BRI HE.

KIE
date.min

/M H B date (MINYEAR, 1, 1) .
date.max

R HB, date (MAXYEAR, 12, 31),

date.resolution

P B AR ) B/NE] R, timedelta (days=1) .

2 This matches the definition of the *proleptic Gregorian” calendar in Dershowitz and Reingold’s book Calendrical Calculations, where it’s the
base calendar for all computations. See the book for algorithms for converting between proleptic Gregorian ordinals and many other calendar

systems.
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splfErE (Hik):
date.year
FEMINYEAR MIMAXYEAR 6], &5,

date.month

L& 12 (%)
date.day
