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CHAPTER 2

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

REEES]
abs () delattr() hash () memoryview () | set ()
all/() dict () help() min () setattr()
any () dir() hex () next () slice()
ascii() divmod () id() object () sorted()
bin () enumerate () | input () oct () staticmethod ()
bool () eval () int () open () str()
breakpoint () exec () isinstance() ord() sum()
bytearray () filter() issubclass () | pow() super ()
bytes () float () iter() print () tuple ()
callable () format () len () property () type ()
chr () frozenset () 1ist () range () vars ()
classmethod () | getattr () locals () repr () zip ()
compile () globals () map () reversed() _ _import__ ()
complex () hasattr() max () round ()
abs (x)
IR [l — A A A . ZEOT DA — NGRS RS ER — AR, R E AR, iR
xEXT __abs__ (), W abs (x) FfikMH x. __abs_ ().

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

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

any (iterable)

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

(Tﬁ%J

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

if element:
return True
return False

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

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

>>> bin(3)
'Ob11"

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

WERA—ER LA “0b”, L n] AR 77 ik

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

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

W format () FRIEZLZAEE .

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

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

6 Chapter 2. WEFRE
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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.
FARGAT] A F LI, S strings.
=3t 7 5] £ - bytes, bytearray, memoryview, bytes 3} %. Fbytes %= bytearray ¥:1F .

callable (object)
WR B object 2]V FARIELRE] True, HMEREIFalse, fIHRE] True, JHATRERI, (H
IR False, WEHM object ¥ EANLI . HHEAEATE (P8 IERER [ —AS ) 58
B); ARSEBITBIEA __call () W nEH T .
3.2 FrhRYihe: XA R E—IF 4 7E Python 3.0 855k T, {H7E Python 3.2 & BTN A

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

Qclassmethod
O — ATV R T

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

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

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

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

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

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

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

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

A BESHY flags FI dont_inherit 15 HIHE S 1% source IE I EIWEA future 1547, QR PTEAARSLAE (K
FNZE) WEHPEH compile () BT HA R future HAIRGIFMRID . ARG T flags 4L
{B3%4 dont_inherit (52 3) M| flags K5 RE A LA LR LE To A MM # A R4 A future 1547 £ (H
e WS dont_inherit h—A-HEZEEL, W flags 240 - FEVH I HNEIA 207 future 15415595 2
o

Future 54 f] LR35, 2180 o] DA aof #5267 3Ok 15 0« H AR RRPE ) L e 47 1T PAIE
i future  FEHH) _Feature FKISLHIN compiler_flag BRI

B E flags i 2 ¥ KRS SOV PR VR IS AL A B R )2 await, async for Al async
with, 243 & T W7 ast . PyCF_ALLOW_TOP_LEVEL_AWAIT B}, FiR B4 4E co_code
H1i% % T CO_COROUTINE, FHH[ifit await eval (code_object) X HAHIPIT.
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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 R,
MR LA /4T Python AASAY AST IR, iifZ[iast . parse ().
gl k—A~F it EH compile PSS source, filename,

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

>>> import struct

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

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

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

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

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

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

def _ dir_ (self):

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

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

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

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

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

>>> list (enumerate (seasons))

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

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

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

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

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

AR AR R AR AR . TEVR RN el . Bl

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

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

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

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

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

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

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

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

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

R BRAIAKEOUE, locals (AT AN R Locals () BREHHE—FE: AT E A BN locals
T, WIREAEexec () REGER B FE RSN locals 725 8), & IABHLIE 3 locals F-HiL

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

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

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

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

Sign = "+" | n_mn

infinity = "Infinity" | "inf"

nan = "nan"

numeric_value = floatnumber | infinity | nan

numeric_string

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_ ().

WERBA LS, WiklE 0.0 .
NV

[sign] numeric_value

>>> float ('+1.23")

1.23

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

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

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

>>> float ('-Infinity'")
—-inf

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

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

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

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

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

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

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

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

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

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

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

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

M WRMREH T HOK __hash__ () J¥k, WHE, hash () RAGHLARH) T RRAEWTIR ]
fH. RS _hash__ ().

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

PR IGE L s 1 £ e BABUINA SN By 4 25 18] o
1 3.4 JOE: pydoc Flinspect HAS B AT IR R 12844 15 S 4T Al — 2

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

>>> hex (255)
'Oxff!

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

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

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

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

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

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

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

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

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

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

CPython implementation detail: This is the address of the object in memory.
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gl k—#FitEMH builtins.id, PHESEid.

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

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

"Monty Python's Flying Circus"

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

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

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

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

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

BHCRAE LGS R4 F X2 - int, float, complex

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

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

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

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

va TypeError 7'51':”.%0

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

HESTERE L.

Wyiter () W AR N Z —2 s s . BIan, M BEdRo S A O i B
ERH, BRBR TR AR R:
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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])
BORWFR R AL, 1ist SEPr b —Mal 28 o258, i E S 2] & flF 20 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,
class memoryview (obj)
RE G E LSRR CNFE” WS AXRIEAER, WS AL .

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'")
('0o012", '12")

>>> f'{10:40}', £'{10:0}"

('0o12", '12")

HW format () FREEZAEE .

open (file, mode="r’, buffering=-1, encoding=None, errors=None, newline=None, closefd=True,
opener=None)
FIFF file H-3 01X 21 file object . QAL AR T I, W51 & O0sError, 12 tut-files FRHUL
BRI T 22 R

file j&— A path-like object, FrRFFEATIFHISCIFHBRAR (L0 BRAREE 21 B TAE H iR 642 |
WA DA B R A BB SO A AT . (W SCIHIARST, ERBEHERITAY VO MR K i
KM, BRAE closefd H¥ 0 False .)

mode j&— N[ EFFFH, H TSI CHB. BIAMER "o, XEWRE B AR
FIIPIF . HAE WA BA 'w' (BICSFEr ) 5 HFetalad x5 Bam
5 'a' (£ —# Unix R4 L, T4 HI0 SCUHRETEAT A&, PT R 5 AHD 2 18 I 2] S
KEE) o FEXCAR, R encoding TA TG, WIRYET-G ke A% : HH locale.
getpreferredencoding (False) JRIREUAHIGN TG . (FEEHORIS ARG, o6 A a2k fik
LI ARTLIEE encoding. ) W] kA

4t
R

aX

B (CBRA)

G, IS

AFETEQE, AR FEAFAENR K
B, RS WIHE R R b
I EN

A (BRA)

TOPHTEH (BEREEA)

+||o|y x| |s

BN "o GITHTFEOCR, 5 et [{30, B we' 5wl FHTIFUIHEEN
Fo B e+t 5 ob ST AEEAA
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IEAAE R R F Y, Python [X/2p “HERIFISCA /O, DA JEHIBGFT IR SCE (F04% mode B4
Hil) 'b! ) SREINE A bytes W&, F#ATEMED. AXAEXT (RABERT, & &
*mode* ZH AL ) W, XHENFRE st , EEMHATEEN encoding (ANARLHE) 5
F -6 BOA R 7T Rt i .

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

PEfi: Python /R ik T 4R RYEHY SCASCIMA: A AL BAR Y Python A BH52it, BIL S T4
Fx

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

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

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

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

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

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

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

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

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

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

V2R

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

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

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

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

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

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

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

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

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

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

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

£ 3.4 JCE
o CAFBAERR IR .

Deprecated since version 3.4, will be removed in version 3.9: 'U" &z,
TE 3.5 fRE L

o WERARGEVA I b, (B S ABARFRA A N, RSB ES =R G,
MA R % InterruptedError Fi (RETFER PEP 475),

o BT 'namereplace’' FHRACPEEET .

1E 3.6 B Pk
o BASCEL T os. PathLike XTI HE .

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

ord (c)

X} 7R BiA Unicode F44 ) F4FE, 1R 811X 3B Unicode fi5 5 388, BN ord ("a") &[] 4%k
97, ord('€") (KRICAFS) iRl 8364 . XjEchr () BYIREL.

pow (base, exp[, mod ])

& 18] base ) exp Y WIS mod f77E, WIiR A base ) exp I FEXT mod Y5 (H pow (base, exp)
% mod ). MBEIER pow (base, exp) HMTRITIZHES: baser*exp.

SR HABEIEL . STTIRA W BAERCRAL, WRRERY FH AU E B BT 0 2B 5% ] ) .
XFint BAER, S5RAA SEBESHHFNIE GRElEE), BRIEE _ASECHAE: EXF
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LT, A SECR R R 7 SO B V7 B 5. i, 10*x2 3%[H] 100, {H 10**-2 iR
M1 0.01,

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

TNHBPIBIT R 38 BB 97 BtA:

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

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

e 3.8 BOEE: X ine #AER, —=ZH0EMN pow BEARFS “ASHOV A, Bl DA 14K
IS E

1E 3.8 BUEW: AW RETSE ZHI AR ESAL

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

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

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

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

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

e 3.3 CE S 3T flush KEETSHL.

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

& [1] property JE 14 .

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

— NI AR E M R TE x:

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

def getx(self):
return self._x

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

def delx (self):
del self._x

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

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

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

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

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

PA L @property Fifigh & voltage () FIERFA—AHAMF 4 PR H B E i "getter”, F
Y- voltage 1) SCRYFAFER X B A Get the current voltage.”

FHEEIEXT R A getter, setter PAN deleter Jiik, EATH MR gR AR QU BHZ AL B IER)
RIAS SRR LR 10 R RS A I e W e . X et — 011 R A

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

IR SR AT A M T RPN BRSSO S A R R 44 B (REA B v
H %o )

AR [0 AR AE SR X G IR A S i S BRI Y JE P £get, £set Fll £del.
e 3.5 BOE R FFAL X G 0 SO 4 | BIAE )& T 5 1Y

class range (stop)

class range (start, stop[, step])
BRI R, Hrange Sihp L@ — AP HNREAL, S WAiErange i % 555 %72 - list,
tuple, range "R SCRG UL .

repr (object)
RS —RR I AT IR B A . W2 2RAORUL, SR A 2210 Bl F A7 R R
25BN gL RS eval () BRI S ARG MR, FEH A ﬁ/ﬁﬂ‘%/ﬂh e METE
Jtﬁﬁ?'?é’]?ﬁ$7 FoP A0 S0 2R A 44 BRSO R DR AN HE R AN AE R . 2RT DA
EX __repr__ () JEREEHIEBCN E RSB rR ] A

reversed (seq)
R Bl AN 8] fiterator . seq Wil jg— 1 EA __reversed__ () HIERINGEE & LFRFH) P
B (HAM 0 TR BRI H _ len () F¥EM __getitem () Fi%).

round (number[ ndlglts]

1R 18] number 5 N2\ /NS G ndigits (G FERIE . Q15 ndigits B4 M8 A None , IR [ 422 A
EGOEES @

ST S round () BIEIRA, HEWE AR HIEILH 10 E’Jﬁﬁ ndlglts WRREG MRSWAE
B EE B AHSE, WIERREE (I, round (0.5) Hl round( ) ¥4 0 T round (1.5) 4 2).
FEATEESAEAR PTVE A 800 ndigits QEEL. FE 750, Wk ndlglts %&é W& 5 None JUJR [0 (B4 K
R BIWREE S number [FZEBIAHIA] o

XTF—H% Y Python X}4 number, round }FZF645 number.__round_

1A XFE ST round () AT HATRES Q- NIE: BN, round(2.675, 2) K45t 2. 67

19



The Python Library Reference, k% 3.8.7rc1

MAZWER) 2. 68, XAF RPN R X508 h T REEPEHINELER_FAASBE PATF A
Hokstth 3R . 1557 tut-fp-issues TR 25 H .

class set ([iterable])
REl = set MG, ATPAEEATA M iterable A TTR . set B—PNERE. HEFset
RS R - set, frozenset FHLFTF XA Y

HrHMEMMESENEW frozenset, 1ist, tuple flldict 25, PAMcollections fHk,

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

class slice (stop)

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

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

H 4 irerable F IR [0l —A~ B ) E HERF 51 3%
HAWANTESE, BIIDITE e XTS5

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

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

WERsorted () MR e R . AR—DMHEF B TR 2 20 HUBE S R 45 1 7T 3R B AR X U 55t
MHARE — XA T AT ZEHY (BIANSEHaR . H ey ) -

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

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

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

@staticmethod XFETE IR A R E ) decorator - 4 2 7] function,
S ERE T AFEZE BT (Flan c. £ () Wal AFESER EdtAT (e () . £0)).

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

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

class C:
builtin_open = staticmethod (open)

T ZA RSIHEME R, 20 types .

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

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

1 3.8 WL start JEZ 0] ] Kt F S HOL A RIEE -

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

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

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

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

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

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

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

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

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

XFFPA LA B, SR B R R X R

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

BT AR, super () MATHTEIEER. —ATTRER N &R 1E s R %3
i 5

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

HLREART T R I 48 R 25, I HCFFIMEZ kK. XML, super () #Ef% super () [name]
TRAEAE o5 ) s AT A T R U R AR e
WEFER R, BRTENSHENIEAN, super () AR THETENTRER .. HASEER
IR 2 SEOT AT 5 . BASEOENGE T2 LNER, B g ms ZIE AL
2T DATE R MRS 22 2 9k L2, IR TR B3 v 17 24 1 S 49
XA KA super () RAMTEITPMEZRRGSE &, S5 ] super() 1945 F

class tuple ( [iterable] )
BRI RS, (Heuple Lk bR—MAWASRFHIZREL, S WA TA 555 K2 - list, wple,
range " SCRY LA .

class type (object)
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class type (name, bases, dict)
BAN—ASHL, IR object (ZRAL. RIEMEZE—A> type X%, HH HSobject. _class__ fifiik
[l X S AH ]

R isinstance () WERECREMM R, FEVEXHIE TR

BANZASHE, R E—AHHY type S5 . XTEATE FJE class AN —FshSER. name F4F
HEIRLHHE W N name J&YE; bases TTHYHIREIH HERC N bases  J&1E; T dict F
AL 2 R R U 4% 23 1) LB B B — A s dice JEE. BN, RTEm
SiER SR FE K cype X4

>>> class X:
a =1

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

PGS A
TE 3.6 UEM: type M TRURKREL type. __new_, FEAFREMH—NSE I R RE
SIZEAL,

vars ([object])
REEE ., 28, LBISTMHEERA_ dict_ BURAXRM__dict_ @k
PR AL GBI AL R AW dice_ @ B2, HEXNRW__dict_ BIEnTgEs
BEARRHE A (F, KMl types. MappingProxyType JeB Ik L1 HH 74 ) .
KB, vars () BT HFEMIocals (). R, locals FHLATFEBGEIER , B AX} locals
ML) T 2 1 22 W
WRIEE T MR MEERA__dict_ Jgk (Fl, BEMENERE LT __slots__ J@MER)
M5k TypeError 7.

zip ( *iterables)
BN RE TR AN TTERI SR e R ER LR
Rl —ASTCH P EARS, HAEE i DN THE SR BN ST IS BT R i TR Y
Jrki AR E RS i 0 — R, S REPRHE IEE R 4 1A — R RSN, B
PR Bl A BT R e . A SR, BRRRE—ANS RS AT

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)

BREL S RUE AT AT RN ZE B A TR AE . S FT DAE T zip (* [iter (s) 1 *n) XA
MG — RN RIS K n 04, XRFEE B a5 08 n Ik, PAERR N oo
HAH n WHAIZEREREER . ERTEHRCREUE R AT R BER n 8.

AR DB AT RO GOR BN VEEC B, W zip () HU K BEARAH S s A RI AT . 4n
RIARLER T, NN flitertools.zip_longest (),

zip () 5 * BEAFME A AT VAR R — 013

>>> x = [1, 2, 3]
>>> vy = [4, 5, 6]
>>> zipped = zip(x, V)

Q)
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(& b))
>>> list (zipped)
(1, 4), (2, 5), (3, 6)]
>>> x2, y2 = zip(*zip(x, y))
>>> x == list(x2) and y == list (y2)
True

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

R Himportlib. import_module () ANA], iX&—H#& Python 4afe PR E I =2

W2l import EAIAGRTH « B AR Glid T A builtins SRS builtins.
__import_ ) PMEBI import iEAMIE L, (Hi2 MEIAEBGXHA, FAHHS AT (0
PEP 302) WA 5 LI FEFER HAR, H HASSEUCE S, HoiF 2 a2 e ir i 2
BRAASEEL ., FIREEARZBRINEEM T import_ () MMNIZM importlib. import_module ().

RS T name B, A5 R REME 45 2 1 globals F1 locals Fetfy i Qe L) _E R SO RREEZA FK

fromlist 45 8T N AZM H name $5 58 BIBEH G AN G 5k TR 2 FR . BRI SEEL5E ANl locals
SR, TAUER] globals ZH0R M E import A R 3,

level 35 5E JE M FIAEXHARAH FA . 0 (BRINE) HWE UHATLXT A o level K IR FRAHXTT
MR import () WIHE, FFEERICHZE GEES W PEP 328),

2 name 75 LN package .module i}, WHRFR PR ZEHAE F—DHSZHNS
FR), Wi DA name 62 WREe . (HJ2, 250 T ARSI fromlist Z00F, WIEER B DA name iy 4
(R

B, iE4) import spam HYZEALRE N5 AT AR AR G758

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

15/4) import spam.ham FZERAFF N LA IR

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

R R import () RANMREITUZEIRET, PFoXEEE import HAMZNE FIFFE
ARRHIR G

H—H, iE84) from spam.ham import eggs, sausage as saus [Z5HE¥ER

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

X, spam.ham Bkl import () &M, BERARR SRR P BOFIE S E
{IRSIVAI R

SRR A PR AR (WTREE ), M import1ib. import_module ()
TE 3.3 FiUHE I Negative values for level are no longer supported (which also changes the default value to 0).
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>
[
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,

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

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

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

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

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

4.1 ZiE{EEN

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

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

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

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

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

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

XLJE TR, IR TP HES:

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

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

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

4.3 LLBEH

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

WAL B T HRE T

R 3

< T

= IS

> KT

> KTa5T
— 5T

= ET

is BETA

Ls not | 7UEMN SRR

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

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

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

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

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

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

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

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

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

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

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

X -y x My B2

X *y x Flly iy

x /y x Fly YR

x //y x Fly BT (1)

X %y x /vy RE 2

-x x B

+x x AR

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

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

X **y x 1)y KA 5)

MR

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

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

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

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

1% 2 % http://www.unicode.org/Public/12.1.0/ucd/extracted/DerivedNumericType.txt & & B A Nd $£F{E
JEPERAHS S SR R

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

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

math.trunc(x) | x #BW¥ N Integral

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

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

A RELZHBFIZE RS Mmath flemath B,

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

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

BEFHE I A ST HEFP i iz 555 3

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

R
(1) B ECEIEEN, 2585 kvalueError,
(2) Zi#% n LMY T AN i A T DA pow (2, n)
(3) L' n M TERPA pow (2, n) , YRR FHUERRE.

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

4.4.2 ERABIRIMIIFGE

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

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

>>> n = -37

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

>>> n.bit_length()
6

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

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

3.1 B RE.

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

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

b'\x04\x00"'

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

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

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

>>> x = 1000

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

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

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

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

3.2 B IIHE.

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

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

16

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

4096

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

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

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

16711680

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

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

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

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

3.8 B fE.
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4.4.3 FREBBMIMINFGE

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

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

&5 k% valueError,

float.is_integer ()

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

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

>>> (3.2).is_integer()
False

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

R AR R AR

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

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

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

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

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

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

444 BERBNBREH

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

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

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

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

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

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

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

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

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

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

import sys, math

def

def

def

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

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

men

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

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

hash_value = -hash_value
if hash_value == -1:

hash_value = -2

return hash_value

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

if math.isnan (x) :

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

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

return hash_fraction(*x.as_integer_ratio())

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

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

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

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

if hash_value == -1:

QS
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hash_value = -2
return hash_value

4.5 ENJRE

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

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

Ba RESRPEE AR, WAUE L—DITik:

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

AR B B FESFATIAI L, BRI T ERE

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

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

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

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

451 EHERR

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

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

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

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

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

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

SEAMAAII, A HTAR JOHE DA ik S R SR AL
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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 K

min (s) s [ e/ NI

max (s) N E‘Jﬁ%jﬁlﬁ

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

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

%241 comparisons 743 )

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

bytes Mlbytearray) WH M ENTHEAT T FFAGN:

>>> llgqﬂ ln "qusﬂ
True

(2) /T 0 By n (HSB4A1E 0 RAEH (CEN—15 s RSP WHEREF s PRI A 2%

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

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

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

(r1r = 3

[31]

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

* 3 EERFI =40

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

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

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

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

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

>>> lists

[031, [51, [7]1]

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

3)
+ 3. HESERE -0 7380 0.

AR £ B O AE, MRTIF 2 AT RS s AR R: RS2 Hol len(s) + 18 len(s)

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

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

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

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

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

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.

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

s[i:j] = ¢t B s i B j Y B T E A5 N2

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

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

MR RR s[1:7:k] BYILE

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

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

s.pop ([1]) PENCEE (L E BRI, IR s hRSER (2)
s.remove (x) MEE s HEE—A> s 111 S F x WuiH . 3)
s.reverse () HEHLRF A1 R H R TR . “4)

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

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

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

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

4.64 FFEK

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

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

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

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

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

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

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

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

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

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

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

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

AN &5| K ValueError,
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4.6.5 jT4H

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

class tuple ( [itemble] )

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

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

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

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

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

72 HUTRT B CAL R G0 A 18 (R

4.6.6 range %5

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

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

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

K ValueError,

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

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

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

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

7,er,OverflowErroro

—2 range X411 1

>>> list (range (10))

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

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

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

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

[0, 3, 6, 9]

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

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

Q)
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(£ L£50)

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

[]

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

start JEZ{E (AL SR 52N 0)

stop
stop TEZH)H

step
step TS (RAZTES ARALBEM 1)

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

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

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

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

>>> 10 in r
True

>>> r.index (10)
5

>>> r[5]

10

>>> r[:5]

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

18

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

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

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

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

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

C MR AREEHT KT 55

MBI REAEH B FE

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

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

FAFERA AT LA i ] s € - MR AR S B

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

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

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

class str (object=")

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

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

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

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

>>> str(b'Zoot!")
"b'Zoot! "™

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

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

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

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

str.capitalize ()

REEFAFR RS, HEDNPRS, HRN/NS.

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

str.casefold ()

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

WIRKANERUTHR/NG, FRTIIE 2L, oSSBT PR NG IR,
i, MR NS B ML T "sst. MITECAR/ING T, lover () RN '8 MUEMTHUE:
Mcaserold () MeHEEW K "ssT,

TR/ NE RIER AT 2 UL Unicode FRifEr) 3.13 Y.
3.3 B

str.center (width[, ﬁllchar] )
B KBl widdh (7R, AR E . B 2 1Y fillchar OEPEAZS R (B
ASCIL ZSH84F ) o WNAR width /NT45T Len (s) D3R 0] J 4% R (1 Il 4% o

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

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

A 3.1 BCEHC A TR R TSR0 5

str.endswith (suﬁ?x[, start[, end] ] )
RS SR suffix 250G True, FILEN False. suffic talih AR 548
F R TCE . ANSRAG RT3 I starr, B ITHE E LB T ARRGA . ANRAG P IRTH end , BHAE T T8 & (L E:
FE I

str.expandtabs (tabsize=8)
R FRFER I REIA, oI RS A8, BAREET 41057 B A28 E 1
T RAFSERE . 4 tabsize NFRFRA—ANHIRAL (BRIME 8 B E R Hil ZRAAEF 0, 8, 16 IR ZEHE) .
BIRIFFATER, MuIdI R DI E AT R P DFR . WERFRENHIERST (), s
LR PIHA DRSNS, HILFET TR (FRFESE RS ) g
FAPRATAE (\n) BUREARF (), BEXWEHIHF YR ER S AP 2 A miE
AL IR S HIAM—, AN EFAFERAT B & ] R .

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

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

str.find (sub[, start[, end] ])
B FAFER sub {E s [start :end] YIR WHEREIME/INES| . FTESEL start 5 end 295 RN
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PR ZFoRIE . QR sub RPHRE R -1,

Eff: £ind () JFIENAZAAEVRTS ZERE sub BT CCE R o ZAE sub 2T FAFH, il
M in BfEAF:

>>> 'Py' in 'Python'
True

str.format (*args, **kwargs)
PATFAFER RS AR . PRI YRR AT R ] DAV & AP R I O DAESE S () FRR)%
el BT A E NI ESHIETFEERT ], 8RB F SN AR R4
Tl A g SRR AR S AR N Y SR A R
>>> "The sum of 1 + 2 1is ".format (1+2)
'The sum of 1 + 2 is 3'
WS A X F A5 B8k T A KT DATERS AT R i o i 45 Fhs e i B
Wi M n 2828 (F40: "{:n}"'.format (1234)) KM XAEF (int, float, complex,
decimal.Decimal KHT-2) BB, %R B IGHEHE LC_CTYPE KI%i% & A LC_NUMERIC
X PAfRTY localeconv () ) decimal_point il thousands_sep FE, WHREN1ZIE ASCII
FAFE K BT 1 A R93E, JF H LC_NUMERIC R4 5 LC_CTYPE IR 5, XAMIER
25 H AN LR .
TE 3.7 BUE: S n REUESAECF I, ZRBHE RS DL N 2GR LC_CTYPE ik
B LC_NUMERIC Xi,
str.format_map (mapping)
FLT str.format (**mapping), A[EZATET mapping 29 B 2 6 H MA 2 & il 2 —
Adict. WEEBHIHER— T2 mapping 2y dict i 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 FiEIHE.
str.index (sub[, start[, end] ] )
FUT find (), BAERAT|FHRE RG]k valueError,
str.isalnum/()
WEARFAE B B g FA7 e F R a8 R DA — DA, WARE True , AHMERE False .
IR c.isalpha() , c.isdecimal () , c.isdigit () , B c.isnumeric () ZHH—{1k[H
True , WA “c@FRFEEF .
str.isalpha ()
WRFFFR I AR, AR R, &’E True , HNRM False . Fhk
FAHEFEIREEAE Unicode “EAF5HR I 2 Xk Letter” (E4F, RBIARLEHA"Lm”, "Lt”, "Lu”, "LI”
BLo” Z— Rl KRB FAF. R, X5 Unicode ARifl g U™ 0 J@HEA T .
str.isascii ()
MR H A 28 U AT ER P Bl 7R ASCIL, 3R [a] True , HNR[E| False o ASCIL F4F
(R 5 L 2 U+0000-U+007F
3.7 Bl e
str.isdecimal ()
WERFAFER P A AR 2+ E A7 A i i 208 —DF4F, MR True , 50 [H]
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str.

str.

str.

str.

str.

str.

str.

str.

str.

str

str.

False . T#FHIERFFEABLETT DA R AR 10 HEHIECEHFAF, Bl U+0660 , B[ H A0~ HE 40
0. jergthif, TREHSEAF 2 Unicode 3 A 2R 5I"NA” H1 I — 45

isdigit ()

AR R IR A R R, P HRDE AT, BE] True , BNERE False o B
ALHE 2 EAF TS EARAC PRI RS, WFANE DARET: . X EFE T A BE R 2 1k B Bk
%, 0 Kharosthi . jksHhiff, %5245 )8 4:{E 5 Numeric_Type=Digit B Numeric_Type=Decimal
PFAE -

isidentifier ()

WA A SUIARRAF, RIE True , MKIGEFE XL, identifiers 7.

Ff keyword. iskeyword () KK MFEFFH s @ NIREIRRAF, Bl def Fl class.

ik

>>> from keyword import iskeyword

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

True, True

islower ()

WERFAFER 20— MR IONG TR HIE TR/ NENR True , HNLEN False

isnumeric ()

WERF AP p 2 /F — DR B A F A8 N EE T AR R ] True , AR E] False . 4
AT UAERFFAF, VAL ATE Unicode Hit s T AUEFFIE B ERF4F, Bl U+2155, VUL-
GAR FRACTION ONE FIFTH, 1F=[H5E R Bl 7452 HAT 4%4F J& M Numeric_Type=Digit,
Numeric_Type=Decimal 5}, Numeric_Type=Numeric {54 .

isprintable ()

TR A ER T I AT S AT BN A B A R S R[] True , IR E] False o ARWHTH]
FAF 21 Unicode “FAFEE g i i A Other” 5("Separator” I<E4F, BlSME L2 ASCI Z5A%F4F
(0x20) BARAE VT T BN 4T . (ETERAEMESE T Al 4T Bl P47 2 38 40— T4 KR repr ()
IR LA ENS TS Asys. stdout Hsys. stderr IR K. )

isspace ()
WRTFR P HA S AT/ HE2DA =D TANRN True , BR[N] False .

= G F T8 Unicode ZAFEEE (2 W unicodedata) HETLIENIN Zs ("Separator, space”) BY
@R 2N ws, B 8 s 1 74T

istitle()

WERFAF R o 2 A FAF AR E AP R B True , BIMIRS 5452 5 HAEH JE R G F4F
/NG FRFLAE KRG FAHT k. BLRE False .

isupper ()

WAR TR o 2 A KGRNG PR BRI R G R True , HNEE False

join (iterable)
IRl —AH iterable FHFAFERPFHE T U PR . WIR iterable P FAEARAM AEFAF R E A G by tes
Mg M5k TypeError. J{RZTENFEFRRAERITTR Z 00

.1just (width|, fillchar |)

R A BE Ny width W FAFER, R AT ERAE R S A2 X055 . (8 3R € 10 fillchar 3E 7525 7 (BRI
ASCII Z#44F) o MR width /NF45F len (s) MR [BREFAFHR IR AR

lower ()

BB PRI EIA, HTH KA I/NG I FAF /NG

4 R RN TR B T T8 — 2 S & M A7 Lu” (Letter, uppercase), "L1” (Letter, lowercase) B "Lt” (Letter, titlecase) 22 —[F44F
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str.

T et/ NS L B AR 7 2 0L Unicode ARUER) 3.13 77,

1strip( [chars] )

RE R PR EIA, BERHP I ST . chars BECNEE BB T TR IRA IS
N None, W chars ZEBINERZAEAF SLbr b chars ZHOF AR E BRI MRAHHRSHIE
TG

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

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

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

WERSHER B — kst r. translate () i AR IR

W E B, WE TR Unicode i1 75 (R450) i s (KEER | FEAFER)
58] Unicode F01F 5 . (FEREKIERY) /ol None MM, FAFHENF & BEFEH AT (L B
WARAHNSE, WENSAUE KBS TS, HF HESR T, x PTGt
g )y PHFEACER A REE=ASE, LA — A, AR S A Tt
1%l None,

str.partition (sep)
1E sep R M BLALE TR 7455, R IE—AN 3 o, HP &0 WA i AR,
PARA WRAEZ G 05y o QR BRAF AR E], WERIEE 3 JCH & F A7 A S DL A 25 P45

str.replace (old, new[, count] )
R FAFREIA, Ho IR T F AT old FRRFHERA new. WEREE I T A SEL count
I B4 Hil count YR H PR

str.rfind (sub[, start[, end] ] )
R FEAFER sub FEFRFR NEAR BN RR (Bcfr) &I, X sub #5405 7F s [start:end] 4
H. FIESH start 5 end 2AEEFERYI T FoRvE . WUERARFRE R E] -1,

str.rindex (sub[, start[, end] ] )
R Frrind (), BIETFRE sub KRB 45| &k valueError,

str.rjust (width[,ﬁllchar])
R WK FE N width (AP, R ERF R AR SR A XI55 . T8 E W fillchar S 5E25 00 CRRIA BT
ASCIL Z54845) . SR width VT2 Len (s) NILR ] JE A0 E A RIAR .

str.rpartition (sep)
T sep i fq— U AL ESF 455, & Bl—4> 3 5o, HP S a0RrrZ mimias . o
%%%&ﬁ\ﬁ%‘ZEE‘J%ﬁ%O WA FRFFAARE], MR 3 ToH a5 A28 FAF R DA A
AL,

str.rsplit (sep=None, maxsplit=-1)
WA A AR R R S 2, (S sep VRN BRFAFER . ARG T maxsplit, Wi it
1T maxsplit IRHF53, M Az 2FFIR. Q1R sep KT E BN None , (LA HFEAF R BAE N 70 FR
o BT MGHIFIEYFS, rsplit () WHABT HEZEMT T TR split ().

str.rstrip( [chars])
R JF AR RIS, BT R BT . chars ZHCNTE E BB BT TS . NRE I
A None, W chars ZHIN IR AT SLB5 b chars ZH0FAER8 € A ES: RSB HRSEE
) A LA
>>> ! spacious '.rstrip()
! spacious'
>>% ’mississippi’.rstrip('ipz')

str.split (sep=None, maxsplit=-1)
WA A i AT R LS S, (T sep VRN PR . ARG T maxsplit, W2 it
7 maxsplit AR5y (HI, PEREZESHE maxsplit+l PILE). WFR maxsplit R¥GEE R -1, N
ANBRFNRIREL (BEFT A W REIHF4) ) o
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MR T sep, WITELEH) 4 A A S WAL — R0 0 B 28 7455 (Bildn 11,, 2.
split (', ") KFaRE ("1, ', '2']). sep ZHVTREH Z N FEFAB (BN T1<>2<>3" .
split ("<>") HFRE (17, r27, 1371, MR NIRRT A AT R AR [

Fn

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

['1', '2|, '3!1

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

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

['1" '2" 'Y, l3|, 'V]

U2 sep RARE SN None, WIS 75— M3k HELER A% S BN AT, HL4G
FAUEIERBCR B2 T, AR FAFR A S RIS St 3G . L, (1 None fripas
FAFER B S SRS B AT R R ] (]

Bl

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

[111, ' 3!}
>>> ! 1 2 3 '.split ()
[lll, 121’ '3']

str.splitlines ( [keepends] )
B ] R AR AT AN, FE TR B R . SRR ARSI, BRIESE T
keepends H N EAH.

WIRES A TIATIA R TR0 o Fi5dh, F7ii5Runiversal newlines fl— A% .

R ik

\n 1T
\r EE
\r\n EENTE TR

\v 5 \x0b | 17 HF4%
\f B \xOc | Jgeth

\xlc A BR AT

\x1d HorBarT

\xle ISR PR AT

\x85 17 (C1 = Hi549)
\u2028 115y BT

\u2029 BT is

TE 3.2 JRE R \v F \ £ BB TR =
B

>>> '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']

AFTFsplit (), MEW TR TAFER sep iF, XFTF 25 FAFER HOTERFR Bl — 255138, AR R
BAT AL AR P Es AT

>>> "" _splitlines()

[]

>>> "One line\n".splitlines/()
['One line']
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EREES, split ("\n') HYLEHN:

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

['']

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

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

R TFFH AR E Y prefix JTHARNLR[E] True, HWIRE False. prefic thn] DAYy ZAMIEAE R
RN IO . AR AT start, AR5 TR E G EITIRKE AL . AR AT end , FFAERTHEE 7
EAEIL R

str.strip( [chars])

R P AFER A EIAS, BRI RIS R RBP4 chars ZRCHTEE LR AT PR 2R
BN None, W chars ZRERNE R ST . b5 b chars ZHOFERE MR SUS ;e
MBS EEMN A A A

>>> ! spacious '.strip()
'spacious’

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

MU SRS chars ZHAERE N FAFERPREER . JT KA P R PR EB 2 — R E T
chars JI 4 5 TATERI FAFIMEE 1L o SRURLA R RS R A A . fln:

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

str.swapcase ()

R [E] R EAF R A B, o RGP /NG | 2 TR 1T s . swapcase () . swapcase ()
== s I AR—ENEE.

str.title()

R R PP R AR A, Hh A — PR RS, HeTF i h/NE,
g

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

IR — RO R S0 S TE R L, RIS TR SN BA . 1208 XTEZHUF LN AR
AR, HEREWERRAES G ARICS B MOy B, X0 RS ECR A B 45 AR

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

A RAGE A I D Sk R A B R4S 1) S A B

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

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

str.translate (fable)

B R EAF R A, Hh AN ARG E MR R T . %R uae — A
__getitem_ () R ERI|IEAEM IS, @ H Fymapping 8sequence, 4 PA Unicode %1y ¥ 5
(BB MRBIN, A X 4 m] UL AR —Fp4edE . 3R 18] Unicode J75- 87 AF e, REEAFILST
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H—ANHENFAF: BN None, REPfF MR ERFRFMIR; 25|k LookupError &, FF
FFWLERA I E £
PRATPAMEH st r.maketrans () FT ARSI FIFE] FAF IR R A8 — e 2.
FiEZ b codecs DA T e il F AT B R 35 T X

str.upper ()
REJEFAFER I EIAS, A g KRNG5 A RS . AR s AE ARG KN
B 1 AR R A0 R 45 SR 545 Unicode 25 3R &2 ”Lu” (Letter, uppercase) i 2 Lt” (Letter, titlecase) i
s.upper () .isupper () HA[fE N False,
It 45K 5 B AR 2 L Unicode FrUERY 3.13 5.

str.z£ill (width)
R M EAAFER R EIA, FEZACiiE e ASCI ' 0 BORS i LK AR width, \ESUEFETZ (" +'/' =) 1
W SR IE AT S X BRI AEEZ Bl . Q1SR width /NT46T Len (s) MR ] Ji P45 B 1) B
A&,

#ian

>>> "42" z£fill(5)
'00042"

>>> "-42" z£i11(5)
'-0042"

4.7.2 printf REHFFFRHEAL

A AN AR B A SRR SR, WRESEF 2 I (BIANTCIAIE# s oo 4L
). SMESHI AL PRI, str. format () #HOBAUATF T & AU TR AT R X
SO S P g — AR S A AR TR B RAG AT R DL 75

TR R PR B (s (B B34 . X WHCN PR R 146 XALE BB HAF. A
T format % values (HHt format Fj—A~FRFH), FE formar HF) & HARBRICATRIPE A AT 2
A values 25 H o HACRBEMITAE CIEF P sprintf ().

IR format FoR—ASBM SR, W values 7 PAH— N AETCAR G > B, values DhEk 2 —4M1
BRSPS P E R IR BA R R e, B R g (B ) .

HAARCAT S PINECE 2 TR A AN 48, HA AU AL L B Dy -
Lo 45, T ARCH s iR LG .
2. Wi (WTi%), dmEES B A A4 (B4 (somename) ),
3. BEEhy (ATik), T som s i e R p 45 5L .
4

CBUNFEBOEE (3. WERAGEN 1 (BE), WISERRTEE S M values TTALY) R —IC & FiEL, %
B B X 52 D) Sy e /N B B FE R ] e RS FE 2 IS T 2%

SRR (AIik), DATE . (n09) ZIE IR R G . WRESER 1+ (BS), WSS
M values JCAL T — 0PI, BEHLXT GG 2 IR ICER .

6. KEEBMFF (W),
7. BEHIEA

VHEASE— A7 (SO R W, AR RS o2 A& 0 5 5 i WS 6 X2
'S PR JE T SRR RS A AR AR (L.

> BARAL A — AT, SRR SR ITTAL, MY T R S AL e
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>>> print (' has quote types.' %
. {'language': "Python", "number": 2})
Python has 002 quote types.

TELLTE DL T AU R BEI L * i (R E— RIS HOIK) .
AR -

Flag | §X

Y| EMERBCR ] CBRAIER (R IR S0) .

"0 | R AR T

V| BRRERER AR SR (RDSRIEI A 0 e, NISEE)IEE).

v R RS AR R (B TERRER ) HPRERE A

O PSR O B ) BRI R (SEET ST ) .

AL KB M (h, 1 80 1), (HAHEENE, AN Python A BENEA AT - DL $1d %M T 5d.
R EC D

#® || aX i*
fF B
'd’ HEF St

i AP IR

'o! BHI5 /NI D
"u R - Z T ' dr (6)
'x! BTt UhE). (2)
X! Bt g (K5). (2)
‘e s (UhNS). (3)
'E' e (K5). 3)
= 7 5 B RTRE 3)
'F e IR I =iV 3)
g ﬁ;'ﬁ*ﬁiﬁ WRABBUNT -4 S/ NG /NS Fe R0k 28, S 0WEH a0l | @)

o
G {j?cﬁ*%ﬁ WIRAEBUNT -4 SN/ NRG M B K S 5ok, & NG 2l | 4)
o

c! AN (R BB CRNERF 0 A ) o

'r' FAFER ([ repr () $454TA] Python X4 ). 5
's' PR (B scr () 5648 fTA] Python X§42 )., (5)
ES T (ffifascii () ¥4 ATA] Python X§42) . (5)
X NS, RSP "5 4.

HRE:

(1) BT eSO 2 BB AR /GBI ( 00).

@) BRI LTS HIB2Z HHEA  0x 5 10X % (BT ' B 1% 430,

(3) HERRIEAR B ATEG R & VNI, BRI B
INECE R B B P, BRIAH 6.

(4) ERIER B ATEG R VNI, AR R R 2 UL F IR
VB AT HOE Sr S R B , BRI 6.

(5) WIHUKEEEN N, R N AN

(6) =, PEP 237,

1 Python SEAFER AR, 35 SEHORSH 1\0" MNSFAFHILEE.

1 3.1 SR AR 1650 ) 5 £ FEHOR 2 REE Y 5 Feft.
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4.8 —##lIF5|ZE --- bytes, bytearray, memoryview

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

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

4.8.1 bytes ¥t

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

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

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

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

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

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

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

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

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

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

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

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

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

'fO0-f1-£f2"

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

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

'55554444 4c524c52 4142"

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

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

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

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

3.5 H I EE.

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

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

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

4.8.3 bytes f1 bytearray 1£{E

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

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

a = "abc"

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

a = b"abc"

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

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

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

bytes FI bytearray XF 5 51|75 74 AT DA AT =2 el Btk .
bytes.count (sub[, start[, end] ])
bytearray.count (sub[, start[, end] ] )

R[5 sub g [start, end] JEFEIN AR B R LAY REL. AT SEL start 5 end SWRSENYI 2R
BRI TS ] ASR AR bytes-like object B/ 0 2 255 I A HIEEEL
1 3.3 MUk sz 0 2 255 Ju i N BB E N 1751

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

bytearray.decode (encoding="utf-8”, errors="strict”)
IR A G55 bytes RS ORI FAF S . BRIAGRAS N "ut £-8" . W RAZS H errors i AN [A] (1) 4t 15
WIS . errors WIERINMEN "strict', FRGMIBATIRSTI K UnicodeError, HAlR HHE N
"ignore', 'replace' PAMAR(HANE T codecs. register_error () WG RR, &5 4%
RAIZ Ty N, BARTHMNRIEINE, WS RARES D N
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Wi B encoding ZEUNE L st r AV BELIERRGATAR] bytes-like object , ToM B 7RI 1K) bytes B, bytearray
POE

T 3.1 B0 A T K ST SR S

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

bytearray.endswith (sujﬁx[, start[, end] ] )
QR RS AR E 1Y suffix SRR ] True, HNGRI False. suffic R PAN 2 AT,
WS SR I T . INSRAT R I start, R P4 E 7 BT ARG AL . WISRA W IRT end , KFAERTHE
SE P IR R
T RG] DARAE Z bytes-like object

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

bytearray.find (sub[, start[, end] ] )
AR [0]5 75 sub TERHE F AR B I/ VR, sub 15 TUIR s [starttend] ZW. AIEESEL start
5 end 2YIRTEAVIRFRTE . R sub RYERFNR M -1,

B2 () T 51 0] DARAT 22 bytes-like object B2 0 & 255 5 il N I8

AR rind () JFIERNGAAEVRTS BIE sub FTEf BN O . UG sub 20 TH, W in
(SR

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

True

1 3.3 BCE S W52 0 2 255 JE NI B 751 .

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

KT rind (), (HAERAE|FFYIN &5k valueError,
BRI AW LA AE R bytes-like object B2 0 % 255 Y B P EEEL
TE 3.3 BUHE M 2 0 5 255 JH N B 80 54

bytes. join (iterable)

bytearray.join (iterable)
R [8]—A~Hy iterable v i) — kI EHR 7 91 B2 T LAY bytes BY bytearray Xt 4. AN iterable WAFAEAT:
ffdET 9 3 2 AR st r MRMEM 5| K TypeError. $RBHZTTAR) bytes B bytearray X5
1) N A REAE R TCER Z A1 53 -

static bytes.maketrans (from, to)

static bytearray.maketrans (from, t0)
PERS T ER AT Fbytes. translate () BT, ERHE from AR FAFWLGT
H to PAHENLE ERIFAE: from 5 to AR R 5 1 27 7 9 HEAMEKE.

3.1 B .

bytes.partition (sep)

bytearray.partition (sep)
1E sep WUGRIM OG22 )78, R —A> 3 e, Ho &R a2 RarAa Sl
bytearray HIA, PALIMRRFTZ IS AR BRATAR R E], TR IEEY 3 S04 b 5 I8 LA S
431 bytes B bytearray X4,

TR D BT ] LARAL R bytes-like object .

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

bytearray.replace (old, new[, coum‘] )
R EAN R EIA, o BT 175 old FRFHEES N new. WEREE 1 T AT ESEL count, T H
FEHT count IR LT .
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TR T8 S P81 v] LARAL R bytes-like object .

AR WL IRH) bytearray U4 St AF S AT

EREEE IR, AMEBCA AL .

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

bytearray.rfind (sub[, start[, end] ])
AR5 4 sub TEFF SN BI R (Bcfr) 251, 3AF: sub ¥ 5 7E s [start :end] 21, 7]
WS start 5 end SAFEEN Y] FoRiE. WARELB| MR ] -1,

TR TIPS LARAT R bytes-like object Bt 0 3 255 i il N A R4
e 3.3 E M 52 0 & 255 Ju N B E N T

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

R Frrind (), (HFETFI sub KIEFIN &5 K valueError,
BRI T 0] DURAE T bytes-like object B4 0 2 255 i [F PR EE%L
TE 3.3 MU P W32 0 & 255 J R N BB T84

bytes.rpartition (sep)

bytearray.rpartition (sep)
TE sep fefa— W AL E IR0 74, R IE—4> 3 o, Hrp &R miiidss, s s
oL bytearray A%, PAROMFRFTZ EHIFER Y o MR FRFFARIE], WERIEHY 3 ST &A=
bytes m} bytearray Xf 5 AN 575 REIAS o

BB RN BT AT AR AT R bytes-like object .

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

TR IR LATE E ) prefix TFLMR W] True, AHWRE| False. prefic AT PASH I ZAMHEAER
BTSRRI B T . INSRAT R start, Ff PP E 7 BT ARG AL . WURAT AT IRTH end , FEAETHE
SENLEAT LI

BB R B ] AR AT B bytes-like object .

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

a2 [] Ji bytes 5 bytearray Xt G EI 4%, BBRI A FIATE R S delete i BLAY bytes, HiAk bytes f
I 25 E AR T, AR TR K 256 1) bytes X 4%,

TRATAE by tes . maket rans () JFIERAEFHE.
X AT R R PR, 1i54F rable 2850 None:

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

e 3.6 JUHET: DA SCRRRY delete 1E 20 KT SHL

AR bytes il bytearray X G977 ¥k HIBRIAA T & B0 (S Afeds ASCIL iy — dE A%, (Hadad 2 AT 24 1)
SRR AL R B HBE . T HEEA/ N A 1Y bytearray J5A#D R FUBHATEAE, T
AB IR

bytes.center (widih[, fillbyte |)

bytearray.center (width[, ﬁllbyte] )
R JEXT R REIA, FER BN width WP NS, (AR EN fillbyte W AEAL (BRI
ASCH %484 ) o Xt T bytes X4, A widh /45T len (s) MR [BE 75 1 EIA

A WLJTIRRY bytearray JUAS St AF AT

EREE R, AMEBCA BT

bytes.ljust (width[,ﬁllbyte])
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bytearray.ljust (width[, ﬁllbyte])
SR E T S RIA, FER R width 1)) 5| EEZEXT T . R R W fillbyre S 5T 250 (CERINGE A
ASCIL %4845 )« X Fbytes X4, WH width /N Len (s) MR EFEFH R EIA

A WTIARY bytearray SUAS St AF AT

ERREE—NINE, BMERA AL ATSE .

bytes.lstrip( [charse )
bytearray.lstrip ( chars])
REE RIS, BERIEE R ST . chars T € BRI ESE A M R 5 ——
XA A IR EIE R 2 T ASCILF4F . WIREREECA None, W chars ZEERINFL [ ASCIT
ZEfFe chars ZHOT R E AR MRASBHRSEEN I 4 A

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

b'example.com'

LR IRA (75 AT AR A R byrtes-like object .

TEfF: BRI bytearray iRAS FAF OB —— BB A B S, BIERAMUE T .

bytes.rjust (width[,ﬁllbyte])

bytearray.rjust (width[, ﬁllbyte])
R EFEXS R EIA, R width 1)) 5 SRR T SRR fillbyre S5t 50 (CERINGE
ASCH ZSH84F) o X T hytes W4, WA width /NF4ET Len (s) NI FFA Y REIAS .

A JET7EH) bytearray JUA JF 3F AT

EREE—NINER, BERA AL

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

bytearray.rsplit (sep=None, maxsplit=-1)
K¢ BRI AR 2R 50, O sep AN MIRAT. QPRSI T maxsplit, W% #47
maxsplit JAF53, M 7 A LTITUG . MR sep RIGE DN None, HEATHALE ASCIL =5 AAFHY 175117
SWANEN TR B T WARTFETRSY, rsplit () BWHABIT NEREMT T Xk split ().

bytes.rstrip( [chars] )

bytearray.rstrip (|chars|)
REFE RIS, BRI ERARRBFE . chars ZEChTEE BRI ESE G I 5
XA PRI 10 3 e T ASCIL P 4F . WIPRA IS B None, W chars ZHCEIAFE R ASCIL
SEFRF. chars ZEOFAEERN IR MRASBHRSBEN A HE:

>>> b spacious '.rstrip()

b!' spacious'

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

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

TEff: BTV bytearray BUA 5 3 JFUBEAE—— BB E—DBXER, BV ERA MRS .

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

bytearray.split (sep=None, maxsplit=-1)
K¢ e e 5o AR R 2R T4, T sep AE R0 BAT. QARSI T maxsplic HAES(E, NI
% AT maxsplit YA sy (R, PIRREZ DA maxsplit+l NITE) . QR maxsplit RAgEBH
—1, MPRBRERSRE GHEATROA AT RERY TR ) -
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WMRAEHRT sep, WESH WA ANSHAGE EMEHEA NSRS TR Glpr,
;2" split (b', ") ¥FIRM [b'1', b'', b'2']). sep A HE K — AL FAFEH (N
b'1<>2<>3"'.split (b'<>") ¥iRE [(b'1', b'2', b'3'1). I EMN D RIS 27
SRR E [ '] B [bytearray (b'') ], HAKPORTHIFRD X RLIEE. sep ZET ARAE

B bytes-like object .,

Bl

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

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

>>> p'1,2,3".split(b', ', maxsplit=1)
[b'1', b'2,3"]
>>> p'1,2,,3,".split(b', ")
[blil, bl2l, bll, bl3l, bll]

U2R sep RAGHE BN None, WV — M HIA: SN ASCI 25 AT & B B~ 73 b
£, MRS FIILECRRBI S AR I, TEATEE R AN D002 7 9 sl &
ASCI 75 AT P A HEF IR -5 18] [

fian

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

[b'1', b'2 3']
>>> b 1 2 3 '.split ()
[bllv, b'2|, bV3V]

bytes.strip(Lﬁam])

bytearray.strip ( [chars])
RE A RIA, Bl e I LR BT Y. chars ZHChHE & R R EAE G )7
P XA FRFEI BT @ 32 1T ASCIL 347, IR ECN None, W] chars ZHUERINE ik
ASCI ZEHAfF . chars ZROTFAERE BATIRSUG S e MRS EUER T 46

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

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

BRS BRI AT 5 81 W] DR ATRE bytes-like object

Tff: BLITIEM bytearray A 5 3 JUBEAE—— B R AE—DBER, BIERAMUEATSAL .

AR bytes Fil bytearray X5 (1) 77k 2 fBUE {1 3fe2s ASCIL i — BEA% 2, ARV 24 b ) FAE RS kil 4L
Yo TEERA/NT P ITA ) bytearray J7 AR R FAATHRAE, M2 S AR R .

bytes.capitalize ()

bytearray.capitalize ()
R PR RIAS, R R AP R R o — > ASCILP AT, I HER— NP P AR S 10
HARR/ING o A ASCIL i (R OR B IFREAAE

TR BLITIEM bytearray A Hf 3 JUBEAE— BB AE—DBXER, BIERAMUEATSAL .

bytes.expandtabs (tabsize=8)

bytearray.expandtabs (fabsize=8)
R FAN R REIA, A ETA R ASCH il RAF &l — A ASCIL kg, AARE T 411514
BN E R B RAT WL . B tabsize NFATBC—NHIERA (BRIMAE 8 W BER il R ALAESY 0, 8, 16
WRFHE) o BRIFIFH, MATiSN AL BN BH BP9 515 . WERF5 2 ASCIT
HIRAF 0\t "), MFHFLELRPEA—ABEZAZSEAF, BERAHSET DR (R
ARE ARSI ) AR AHIFAT A ASCHHATAF (o' \n") BUHIZFF (o' \r"), BELPIHIHFY
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Fﬁﬂii&‘dﬂ%o AR HA ST S g st B2 TR 24 i —, A% E AT BV an
] B

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

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

MR L7V bytearray A St 3 AR —— B EET A HN SR, BB MU

bytes.isalnum ()
bytearray.isalnum()

ARy s e BT R R 2 B8 ASCID £ £F B ASCIL - ik il 8% 9F H O 4 3k
Z5 MR [ Ture , A MR [l False o 5F £F 28 ASCI ??’j‘ﬁ}rm?%{ﬁ@ﬁﬁfhﬁﬂ
b'abcdefghijklmnopqrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ " FHHF4F. ASCII 3t
HE e F I EA S TEF S b 0123456789 " HIFAF.

Bilan

>>> p'ABCabcl'.isalnum()
True
>>> p'ABC abcl'.isalnum()
False

bytes.isalpha ()
bytearray.isalpha ()

mRJFH ok A WA R T B ASCH FE fF F H ¥ A OR 4B = g A
True , & M & [l False . ¥ £ 2& ASCI ??—?EJEEH%{E@%‘EJ?W

b'abcdefghijklmnopgrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ ' FF4F .

g

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

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

bytes.isascii ()
bytearray.isascii ()

QR 79 Ry 23 5T 5 T TR R ASCIL “EAT R[] True , FHGR[E False o ASCIL A5
BUE TG FE 2 0-0x7F,

3.7 BRI fE

bytes.isdigit ()
bytearray.isdigit ()

SR p A k2 ASCIL bl B H HP 8 AR 2 MR ] True , R[] False . ASCI
bR R T EHA ST b 0123456789 HEYFAT,

Biltn

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

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

bytes.islower ()
bytearray.islower ()

MR 2= — A/ NG R ASCHL FAF I H A K5 R ASCIL FAF R[] True , 75 W3R 1]

False

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

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

/NG ASCII FAF 52 F 1 E /B S 1E)¥ 4 b' abcdefghijklmnopgrstuvwxyz' HIFERF. K5
ASCII FZF 2 A 57674 b ABCDEFGHI JKLMNOPQRSTUVWXYZ ' I FEF.
bytes.isspace ()
bytearray.isspace ()
W FEH o T 3502 ASCHL 25 A4 HFP A HEZS MR ] True , 5 iR[E] False . ASCII %5
S FEAETETS b \t\n\r\x0b\ £ (&4, Hil2, 17, 714, 3 H H13K, H40 PFERF.

bytes.istitle()

bytearray.istitle ()

W5 ASCI A3 K /NE LA AP ZHE MR ] True , HIERE] False . S Hbytes.
title () TREA XK “DREI/NG” MR E Lo

il

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

True

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

bytes.isupper ()
bytearray.isupper ()
WARJFH) h =D — ARG 8 ASCIL 459 Hi% A /NG ASCIL F4F MR [l True , 5 Wi 1]

False,
Bian

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

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

/NG ASCH FAF e 7 {H & fE /751 b' abcdefghijklmnopgrstuvwxyz ' FHIFRF. K5
ASCI F455t e P H A& 7E)7 %) b ' ABCDEFGHIJKLMNOPQRSTUVIWXYZ ' HIF4F o

bytes.lower ()
bytearray.lower ()

R EFE P EIA, HEra KRS ASCH A5 T N/ NS T
g

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

/NG ASCH FE4 = F T HA 55T b'abecdefghijklmnopgrstuvwxyz' FHFEHF. K5
=2 A

ASCH F#4RF B EA S AE/F5)) b ' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' I F4F -

TEfif: BLITIEM) bytearray iRAS F3F OB —BLERE A SR, BIERAMUT AT .

bytes.splitlines (keepends=False)

bytearray.splitlines (keepends=False)
A 1] py SRR R 4 AT R 81 2R, e ASCIL AT IR AF B AL BER 7o e J7 VA B8 Huniversal
newlines 77 KT . GERIIRPAUETHATHF, BRARG T keepends H N HAH.

B

4.8. —i#§IFFIZR --- bytes, bytearray, memoryview 57



The Python Library Reference, k% 3.8.7rc1

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

[b'ab c¢', b''", b'de fg', b'kl']

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

AR TFsplit (), MW TR sep b, TS TR MINARRR I — 25512, AR RRIET
AL ER I EINAAT:

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

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

bytes.swapcase ()
bytearray.swapcase ()

R EFEFAIEIA, HErG /NG ASCH ERFF R IR G, RZ IR .
g

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

/NG ASCH Z4 it R F A HA FTEF ) b'abecdefghijklmnopgrstuvwxyz ' PHIFL. K5
ASCIHL 4 T HE EHE)T4 b' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' HH I ESFo

KNFTF-str.swapcase (), FEE " HFHHRA T bin. swapcase () . swapcase () == bin B2
o K/NFHEARAE ASCI H@WFRIF),  RIEHESTF & Unicode 5 {37 > BN B BT .

TEff: BRI bytearray iRAS St A B —— BB ARG, BIERAMUET AL .

bytes.title()
bytearray.title()

AR [0 S B PR S CAS , AR BRR DA RS ASCILPAF AT S, HR PR/ NG o A
DR INE ) T (B PR SR A AL

Bl

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

/NE ASCHL “FAF il & P H L & 7E /741 b ' abcdefghijklmnopgrstuvwxyz' T, K5
ASCIH F4F k2 5 H A 5757 b ' ABCDEFGHT JKLMNOPQRSTUVWXYZ ' HIFA4F. A Hifl 5
THEEA KA KNG

A AR R 51E S ORI L, IS F RN B 120 A2 B LR AR
AR, HEREWERRMES G AR B MOy B, X0 RS EUR B 45 AR

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

T DA I D)k SR M S R S 4 e St Ak B

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

>>> titlecase(b"they're bill's friends.")
b"They're Bill's Friends."
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TEff: 7RI bytearray A I 3 IR A

ERETE NS, BMERCA BT

bytes.upper ()
bytearray.upper ()

R EFEFAI RN, HErG /NG ASCH 573545 T I K S
g

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

/NE ASCH FAF 2 F 1 H A S 7E/7 4 b'abcdefghi jklmnopgrstuvwxyz' HFERF. K5
ASCIH 45 F HEA S5 1E/F4)) b ' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' 4 -

MR LTI bytearray fiAs AR ERAE—— B R E DR, BMEBCA AL AT .

bytes.z£fill (width)

bytearray.z£ill (width)
REEFF IR REIA, FE2EHFE o' 0 B AP I BEh width, IEFERIZ (o' +'/b'—") AL
TR TS 2 B HAMAAEZ . XM T bytes MR, WR width /NT3ET Len (seq) Wik
] )57 3

Bl

>>> p"42" . z£1i11 (5)
b'o0042"

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

TEff: JET7EH) bytearray JUA JF JF AR AT

ERETE—INER, BERCA BTN .

4.8.4 printf RNEHFTHERMHENL

D AR IR S ACHRAE AT SRR S AHE, TR B2 9 AR (A0 TE3 IE A s T A
W) o WISRSET AT A AL T, WAL,

FAHXE (oytes/bytearray) BA R N EBRAE: (1  GRUED) BHEAF. X WPFR A1 H
B # X ALE B EIZHAF. ST format % values (FHt format H—PNFATEREMNR), TE format T %
HAR MO A B EEA values 55 H « HBCRERITAE CHEF PN sprintf ().

W format FoR—ANBM SR, W values AT AH—AETCR S D BNEIE, values DA a2 2 —4M1
EIRCEG M A FAT R G R iR S AT R el s R AN R g m st g (Bdnocdl) .

HARPRCAF LS PN BOE 24P B DU AR, HA 0GB T -

LS F5F, AT nisg.

2. WitEE (PTk), BB S AP AN AL (A (somename) ).,

3. FREdAR (WEk), TR e R R I A5

4. B/NFECTERE (Wik) . ansRIE s ' (B5), WISEPRYERE S values TR T —Io & Histhe, %
BRI G ) Syt /N B S FE R W e RS B 2 I T R

5. 888 (FIik), DATE '.' (55 Z e EENERG . aRegeh v (BS), MSLhkES
M values TTHI T —ICR PRI, BB R NR E 2 SR e E
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6. KB (k).
7. BT,

MHAISEO AT (BB IEAL) W, FATERXI QA AR o2 RS BG5S e 6, Xt
B s AR R TR AR T RSB AR RS AL R R I

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

TEETFOL PAR R B B~ ARICAT (R E TR SHSIE) .
S0 avok

Flag | X

Y| (EREBCRE R BRI (BRI S0) .

0" | BB EIH AR TAT

- | RREDREE AR SY (ASRIFIRT AR 0 B, ISR ).

v (R R R A R R (BB TR AR A

O RFSTERF O B ) RRER TR RIS, (SEE SET HER) .

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

%] aX iE

dr | AT TR
it | AR

'o! A5 )\ (D

'u' AP RAY - ST T ®)

'x! HFs it dlEe ONG). (2)

X! HIF5 il g (K5). @)

e! Fagios (h5). (3)

'E’ FaaasdE (K5). 3)

£ IF e kR . (3)

'F! I kg = 3)

'g! (j?ﬂ‘%fﬁ WERFEE DT -4 SON/INTRS B /NS e 8o =8, 5 WA A 2k ilds | (4)
.

'G' L‘;E'ﬂ:%it WERFEENT -4 SOA/NTRS B R S 8o =8, 5 WA A 2k diles | (4)
K.

¢! BT (BB EN R ) .

'b' FATE (BTG ZZoh KW B _ bytes_ () IXT4). (5)

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

'a! FAr8 ([#f ] repr (obj) .encode ('ascii', 'backslashreplace) ¥EIATAT | (5)
Python %4 ).

'r! "' tat AN, HV S ERST Python2/3 A H T @)

o | ARREH, ERRTRI e T

HRE:
(D) BRI SAER — R Z i A \HERI BT RTZE (' 00 '),
2) WEAUEX ST RIS Z HEA 1 0x" 30X JiZR (Buk TR "= ik 'x' #X).
Q) WEHAUEX SR AAELG R T — A NIUR, RIS 3 80 .
ANEURUE RS R A AR BE B, BRIAH 6.
@) WA R R AL R LT AV NIUR, RSN FA S WAL O IR -
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JINES AT A RCERS EAR rRS B e . BRIAH 6.
(5) WRAFRE A N, Hi RPN N FAF .
(6) b'ss' BFM, HAE 3x BRI PRSI E.
(7 brer' BFM, HIE 3x RIPREAPFER
(8) % il PEP 237,

MR TR bytearray HUAS S F LA E—— B B E NS, RIESRCA ATk 2L .

S UL:
PEP 461 - >4 bytes Fl bytearray ¥51% #%x4k
3.5 Frhi e

4.8.5 AHFHE

memoryview X FLYF Python fCHS; I — X R NFREE , R EOZA G S0R; Gnp XS T fi bt T
L.

class memoryview (obj)
Bl —5H obj memoryview, obj Wh/i 3L FEGE f X PRI SCHF G vh IX S0 1Y P 6 42 6
¥ibytes fllbytearray.
memoryview /E\-ﬁ 77;'1% E‘J?E%/z‘\, Eﬂﬁﬂ)ﬁﬁéﬁb% obj ﬁﬁﬂ‘fﬂlﬂg%$ ]j\]ﬁqﬁ_ﬁo Xﬂ’ﬂiﬂigﬁﬁﬁﬂﬁﬂ
Wbytes Mbytearray Fut, —NICELE DTN, HEHAMYERGIMarray. array AEE
HHEKIILE.
len (view) Htolist FUKEMEZE., WIH view.ndim = 0, MEKE N 1. WHE view.ndim =
1, MHAK ST view FOCRWEE . T R4, HRKESTIR view HIREF LMK IE.
itemsize JEIER] ARG H A TCE BT A EL

memoryview FFEIIYIF METIVIMHICER . —4EUIT LRI — > T

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

98

>>> v[-1]

103

>>> v[1:4]

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

b'bce'’

Wk format F—AREAT st ruct BHEFERBLIIRF, 0 th 53R Rk B0 i oo
MRS, HREIEAGERBBW R L&, — 4R R A — AR5kt — A Ao
IR TCHIEA TR . ZAENAFILE ] AGE ] 8 4 ndim A~ B0 TCRIEATRS ], ndim RIHLZE
o YN AL AT AGE ] 2 e AT R 5 L

X HUR— AN AR T A

>>> import array

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

>>> m[0]

-11111111

>>> m[—-1]

44444444

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

[-11111111, -33333333]
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WERTZX SR G, WAL SCRF— 4B R IR SO R/ NI A

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

>>> v = memoryview (data)

>>> v.readonly

False

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

>>> data

bytearray (b'zbcefg')

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

>>> data

bytearray (b'z123fg"')

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

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

ValueError: memoryview assignment: lvalue and rvalue have different structures

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

>>> data

bytearray (b'zlspam')

M AR S B, 0 w0 i ags () 2820 iy —4E N A R R RE R AT A1 . A€ X
>f 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 MU MG —ZE AP BUAE v AR V) e A A48, b 50e 19— 4 Y 770 B B A2 AT
W& i ) o

TE 3.4 WUEE: WEEMEIES H3lE N Ncollections. abc. Sequence
TE 3.5 MU A7 IR I BT T B O T i TR 5
memoryview BAADPNF—L s

__eq__ (exporter)
memoryview 5 PEP 3118 1[5 i 81X W & A SR ARA R, I AR S st ruct HEMR
TR RO A AR ARG I B A X B AR ], e AT S0 Y«

X Ftolist () MEI T L FFWstruct B FAFH T4, WEHR v.tolist () == w.
tolist () M v Al wAHEE:

>>> import array

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

>>> b = array.array('d', [1.0, 2.0, 3.0, 4.0, 5.01)
>>> ¢ = array.array('b', [5, 3, 1])

>>> x = memoryview(a)

>>> y = memoryview (b)

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

True

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

>>> z = y[:1:-2]

>>> 7z == C

True

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

True

AR PTL AR X PP R s t ruce BT SCRE, WM R RS R B A (RIFEASC
FAFERMZEh XN
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>>> from ctypes import BigEndianStructure, c_long
>>> class BEPoint (BigEndianStructure) :
_fields_ = [("x", c_long), ("y", c_long)]

>>> point = BEPoint (100, 200)

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

False

>>> g == b

False

R, SEABEL R, T NFREXSRKR, v is will FRFERE v == w.
TE 3.3 WOE R 2 BT RRAS LA ISR A7 IhE 2 22 25 H RSS2 AR AL 454

tobytes (order=None)

FGeop X b R 7 R el XA S THE N AL BT by tes MR -

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

b'abc'

>>> bytes (m)

b'abc'

T ARSI, ZPRE TP RoR Mz, g i g 7. tobytes ()
SRR AT, A G st ruct BHUEIRRIRLE DA FRAEN .

3.8 FIRINRE: order WA ('C°,'F A’} 2 order J3°C’ BUF I, JRUUSECAL R B 2 Bt 2 C
o} Fortran 7. Xt FEESEE, A SRk I Yy B A AERORT T EIAS o R, A7 Fortran )i
lhgeag g e ﬁ?#@ﬁm@ Blli > Sepikticy C ko order=None 5 order="C" 2[R 1] -

hex ( [sep[, bytes _per_sep] ]
R —ANFRFERXTR b DA 75 BE R 2R e X HLR B

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

3.5 Bk Hte

IE 3.8 IR . Hbytes.hex () F L, memoryview.hex () W AE 3 £5 0] 1L 1 sep
bytes_per_sep ZEUVATE T 75 3Bl B ) 75 2 1836 A0 BRAT -

tolist ()
FEGE o XN R PA— e R AR AT AR ] .
>>> memoryview(b'abc') .tolist ()
[97, 98, 99]
>>> import array
>>> a = array.array('d', [1.1, 2.2, 3.31)

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

15 3.3 BUEM: tolist () BUAES st ruct BHUEIR PRI BT EUAERR A R 2 43R
B

toreadonly ()
i8] memoryview XJ 4 HEEHUA . J5ARTY memoryview XGRS BAE .

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

(N oLaRs:)
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(& b))
>>> 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 BN HE.

release ()

TR AL D G BT A TG B X o 17 22 X AR L BT BRI R 2 SRRk s 4 (B
W, bytearray ¥F&E I EILEEI/N); Bk, A release() H] DAy 8 iR 25 ok 24 il
(EREATAT 2 A BT ) o

TEW T ESRA G, AR E LB e 5] K valueError (release () ARY R,
B A RIE )

>>> 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

fE with 54, AT RAGELE BRSO PGB A RBOR:

>>> with memoryview(b'abc') as m:
m[0]

97

>>> m[0]

Traceback (most recent call last):

File "<stdin>", line 1, in <module>
ValueError: operation forbidden on released memoryview object

3.2 B fE.

cast ( format[, shape ] )

WA B A R R Ag sl TR AR . shape BRiAAH [byte_length//new_itemsize], X&
IRE SR E R —En . REMEE— S NAEE, (B KA R E 6. SRk
AV 1D -> C-contiguous F1 C-contiguous -> 1D,

HAS AR T st ruct iFEH I B—JCRFUAER . Hi—Rig b2 740 (B, 'Y
200 SR TR BN SRR BEAR ] o

- 1D/long %4464 1D/unsigned bytes:

>>> import array

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

>>> x.format

R

>>> x.itemsize

8

>>> len (X)

3

>>> x.nbytes

24

>>> y = x.cast('B")

(N gkzs)
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>>> 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] = b'a'
>>> b

bytearray (b'ayz')

¢ 1D/bytes 5544y 3D/ints F-4440e Ay 1D/signed char:

>>> import struct

>>> buf = struct.pack("i"*12, *list(range(l1l2)))
>>> x = memoryview (buf)

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

>>> y.tolist ()

(reo, 1, 21, (3, 4, 511, (L6, 7, 81, [9, 10, 11]1]]
>>> y.format

'il

>>> y.itemsize

>>> len(y)

>>> y.nbytes
48

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

>>> z.itemsize
1

>>> len(z)

48

>>> z.nbytes
48

K 1D/unsigned long %544 2D/unsigned long:

>>> 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, I[3, 4, 511

3.3 B fE.
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16 3.5 BUHHE: MEHO TR, BRSSO R TR
SEAEAE 2R J1 ) R

obj
WFFRLIE R 2R

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

>>> m.obj is b

True

3.3 B fE.

nbytes
nbytes == product (shape) * itemsize == len (m.tobytes()) . X2HLEE
FORBPRE S SR EE T EA—ES%T len(m):

%@

>>> import array

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

5

>>> m.nbytes

20

>>> y = m[::2]

>>> len(y)

3

>>> y.nbytes

12

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

Z YA

>>> import struct

>>> buf = struct.pack("d"*12, *[1.5*x for x in range(12)])

>>> x = memoryview (buf)

>>> y = x.cast('d', shape=[3,4])

>>> y.tolist ()

([ro.o, 1.5, 3.0, 4.5, [6.0, 7.5, 9.0, 10.5], [12.0, 13.5, 15.0, 16.5]]
>>> len(y)

3

>>> y.nbytes

96

3.3 B e,
readonly

—NRANEEE KR E .

format
—ANFRR, UERE PR ICENERX (FR st ruce BIEER) . WERER A AR
R FEAFERR T ERAE, HRT% Flincolist () AUBRT R BITEKA.

33 E S M B HTE & 4 M ostruet BEHL R AOR L. X KA
memoryview (b'abc') [0] == b'abc'[0] == 97,

itemsize
memoryview HFIEEANTCE PAFT RN KN

>>> import array, struct
>>> m = memoryview(array.array('H', [32000, 32001, 320021))
>>> m.itemsize

(FoHED
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(& b))
2
>>> m[0]
32000
>>> struct.calcsize('H') == m.itemsize
True
ndim
— AR, RN RN S G A 2 DY .
shape
—AEEEOCH, it ndim PR EEME LS 1 AR AT AR N 4E5 i AR
TE 3.3 RE M 24 ndim = 0 BHME A2 Je4L i AS -4 None,
strides
—AEEOCH, i ndim ARG AT ORI, AT th AR R
LR
TE 3.3 RCEER: 24 ndim = 0 BHE N 2S5 T AR None.
suboffsets

Bt PIL AR RN BRG] . DU E NS EFE.

c_contiguous

— AR NTEE AR~ C-contiguous FAE /R{H «
3.3 B EIfe.

f_contiguous
— AN NFFSZ AN Fortran contiguous H7 /R{E -

3.3 Bl e

contiguous
— R NIRRT A contiguous AT /R{E..
3.3 Bl e

4.9 HEE5FEA --- set, frozenset

set X} 5 52 HH B A ME—PE B hashable Xt G T 0 oy 2 Wi 4E . & UL s S48 s s il . A3 30 b &
PR E A I DA S E P R A, Blanac e, IFEE. EESWMELES. (X THMERNRES
FHdict, list Htuple ZHNEZ, PAMcollections fHilk,)

HHAbZ L, F£EWMEFR x in set, len(set) fll for x in set, {EN—FILFHZ T4,
LEEHARNICF IR ESIEAMT . AN, EEARZIFRE] . YA s H A5 80 A .

Hui A MM NEEFRE, set flfrozenset, set RAZAARN) - HNEW LAHEH add () Fl
remove () XAEHY T ERUAL. BT RWALRR, EIRA WA, HA BN ET Sy U Al 4
AWITR. frozenset RALGANW AL H fhashable --- HNETEH O G ARETECE s I E T AR
MPEF I B AR A R TR .
BT RIARE set #E%, AEZSHY set (/2 frozenset) 16 A] DAIEIEKF AT S 23 BRI TR S R0 5 T HEFE S
Z kAR, Fia: {'jack', 'sjoerd'}.
PSR R 2 B AR ] VR =X
class set ([iterable][)
class frozenset ( iterable])
1R [m]—ANHT Y set BY frozenset X5, HITE K AT iterable. HEE TR Hhashable, B3R 4L
BRI LES, ITENNZEAUATH frozenset ME . WERARIGE iterable, WHFi ] —A4>
G .

< SERIVEZ L E e Sol)E
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o RS NAE ST R 2 { ' Jack', 'sjoerd'}

o AR R: {c for ¢ in 'abracadabra' if c not in 'abc'}

o fifi 2R BIM)IESS: set (), set ("foobar'),set(['a', 'b', 'foo'l)
set flfrozenset WSLBIFEHEDAT B4

len(s)
RIS s T RS (RF s A4
X in s

R x 2k s PR .
X not in s
Rz x 2 AE s A AL .
isdisjoint (other)
WREST A G other A WITTEMIR A True, X4 HAULYTIMEGIIATE N2 EART, W
BN A
issubset (other)
set <= other
R 2 15 4R A I RS JC R AT other 21,

set < other
KNS 21K other WE T4, Bl set <= other and set != other,

issuperset (other)
set >= other
K215 other MRS TCRAMEL G Z .

set > other
KGR K other INEABAE, Bl set >= other and set != other,

union ( *others)
set | other | ...

R AR, APk B IRE G DAL others 35 E R T £ G YT .

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

BB A, HA &R A VAL others $8 & T £ G ILAITR.

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

R —ASETERE, HP AR A RTE others 158 B HHAE & HATAAERI LR

symmetric_difference (other)

set * other
R —NHEE, KPR REE T HEEGSET other f5E M HAVE A, (HABERNET W
S

copy ()
IR ] R A AR R DL

W oW o=, dE 3 B K M K fMunion(), intersection(), difference(), DA
M symmetric difference (), issubset () Mlissuperset () FESREEZEE W EANEE
RHBE MHZTT, BT E B RA N ZR S HCNE S . XOHER: T2 5 B S TE
LB set (Tabe') & 'cbs', MAEFERELEFE IR set ("abe') .intersection('cbs'),

set flfrozenset YYTHFHEG HEAMHE . WAMESY ALY MEGTHE I RIS T
H—MEEZN (RIS 78E) BPARSE . — G2 HARYH R S —MEAIE T4 ()
NIRETEREPIEAME) SUNFR RS —AEEY AN —MEA I ElE
(BA S BB E M E AR ) IR T — 1A

set W LB Srrozenset BSEHI Z B BT EATH R B AT K. Bl set (Tabe') ==

frozenset ('abc') k[ True, set ('abc') in set ([frozenset ('abc') 1) tHh—FF,
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THEEGME R IHAGENE N aHFE R . B, LEW AR AR ESAHERT AN
ST, HIPAT Frh LR 0] False: a<b, a==b, or a>b,

HTEAIUE X T HET (TEXR), WILHEAWRIIEList . sort () JERHHIF T
E X

LEMICE, SFMAEEIAL, W0 Hhashable

RAH Tset Ll Hrrozensetr W) i §il 12 5 R/F 1R 18] 5 55 — A 5 V8 B0 [ i 28 84, 43 e
frozenset ('ab') | set ('be') Jfik[E| frozenset HSLH,

TERIN TR H T sec MABEH T AR AR frozenset LB HAE:

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

HOFTAR S, USSR A others HHFTAILE.

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

EsES, HOREHATERTA others FHILIFAERICE .

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

BT S, RERH T RATAET others HHYICE

symmetric_difference_update (other)
set “= other

RS, RREAET RGN ARt RETAER TR

add (elem)
FIICE elem TN EAT .

remove (elem)

MEEG TR ICE elem, WIF elem NFEAETHEEGHNEE| K KeyError,

discard (elem)

WIERICEK elem AAET A PR HAD R

pop ()
MEEFBERIFREMEE TR, WREGNEW LT K KeyError,

clear ()

MEEG RS ERFT A IR -

HHE, FBEHFRA W update (), intersection_update (), difference update ()
Msymmetric_difference_update () F{ERERALE A ERIFTZIENSEL

R, _ _contains__ (), remove () fMldiscard () JF{ER] elem ZH(A] GER—> set, LI}
— Y frozenset TR, AR elem IO E#— MR IR S .

4.10 BREFSEY --- dict

mapping X5 2 ¥ hashable (HMIF BT S . WU E T I8R5 . HAAUA —FdnEme g a8 2, (¢
THAMBE BN RIESFE 1ist, set Htuple EWEL, PAfrcollections Bilt,)

TG T AT VURAEAI{E . AFhashable B, BIEEFER. FMECHA R ERBEE (RN RET
(EMT AR RAR AT ) AT A6 . B 2 A B I RO 4 LU A — S - 4 R e A
A5 (B0 LA L. 0) WG AT AR R RS 1 — 7t H o (HRWER, T T e i
FURMEMMEL, PR H A L e A B . )

TR DU SR AR S BRI S BRI SRES TS S 2 oReld, BN {'jack': 4098,
"sjoerd': 4127} B{ {4098: 'Jack', 4127: 'sjoerd'}, WA[PAEITdict MG SEAE,

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

AR ] —ASH A, BT AT A BSOS T SRR AR IR L
FAAT ) Z A7 2R A

o AT S WAE S /B #: EXTH A {'jack': 4098, 'sjoerd': 4127} or
{4098: 'jack', 4127: 'sjoerd'}

o iR {}, {x: x ** 2 for x in range(10)}

o i HEBIMERS: dict (), dict ([ ("foo', 100), ('bar', 200)]1),dict (foo=100,
bar=200)

WERBA G M ESE, FaE— DTl RS I — NI ESHOF H B TUGI R, Rz
— AR SR G R R Tl I, LB SN —Aiterable X5 o ZRTIEAT
SR — TR B U — A WAL S TS TR A TR G o B — T B0 5 — X R AT I
TR A, 28 A GOR O XA . AR — N IR AR, B R d i — IMER L
AR Y R A

WEREEH T KBTS, R BT SHIESPOMA ST A E SRR 7. AR A R
BOATE, K E KRBT SEMER O A ESHE.

YERER, AR RBLREN) S HIYET {"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})

>>> g == b == ¢c == d == e

True

B AP TAIRRESR I i 20 7 sUR BB B %4 Python AR iRAFVED 8. HoAth 75 =Xl {2
FATARTAT 20 B

X LR TR SR A (R SRR 2 Y 2 S04 ) -

list (d)
AR [m] i d R BT AT S S 3R

len(d)
R [E] L d IR
d[key]
AR [E] d P PA key BRI, QIRBURHORTELE key M| K KeyError,

MR PP FIE X T HE __missing_ () I H key AFAE, W dikey] BAERE T %
AR key VE NS EL. dlkey] BJERFRIEE] & mm&ma_kw ) VH FH BT [

WA R ol T w . WA B e S KB __missing_ (). WIRKE X
_ missing__ (), W&G|kKeyError, __missing__ () M\?ﬁnzé/\ﬁ{f» I:,;TAFJEE'*/\

SLAG| AR

>>> class Counter (dict):
def _ missing__ (self, key):
return 0
>>> ¢ = Counter ()
>>> c['red']
0
>>> c['red'] += 1
>>> c['red']
1

L ) B F B8 Tcollections. Counter SEM A . B85 — AR K
_ missing__ ¥R Hcollections.defaultdict Frfdi FHE.
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d[key] = value
R dlkey] N value,

del d[key]
B dlkey] M d HRERR. WIERBLST R ALFETE key W25 K KeyError,
key in d

WK d PAFAERE key MR True, HIRE] False.

key not in d
ZMTF not key in d.

iter(d)
IR B AT B R TC R NS . X2 iter (d.keys () AUHEER L.

clear ()

Mol S BT R -

copy ()
IR ] Ji = LR e HE DL

classmethod fromkeys (iterable[, value])

(IR B iterable FEEAIE—ASHr 7, FERFBIEBCN value.

fromkeys () f—ARMIFHF I . value BRINH None. Fra{E#f 51—l
B, AL value JEER—ASATAEN R B0 51 R0 B R BOA B . FARPORRIIE, 5
T S

get (key[, default])

2R key FEAE T F L R 5] key (M, 75 3R (8] default. G2 default AR5 H WERIN K None,
W IR 25| K KeyError,

items ()
IR A BRI (52, (8 X)) R — A . S IALIE T %S4,
keys ()

A ] e BB A R — TR . S LA AT 2 A

pPop (key[, default] )
AR key FAAE T ML PR HAL BRIT IR A HARL, 75 W ] default. G02R default K45 Hi H. key
TEETFM A M5 KKeyError,

popitem ()
MNF IR ERFH IR A (5, ) Xf. BEXTeH LIFO (FHE5eH) BTk E
popitem () WM T R FHATIHFEEMIEN, ZAEEGR R P REYMN . mRF =,
R popitem () 5| kK KeyError,

TE 3.7 OE S BHE LW PRR T LIFO Wi . ZEZRIBIRA Y, popitem () LR —MERER
SEMEXT

reversed (d)

1R B — AN R L A E RS . X JE reversed (d.keys () BYPEET .
3.8 BRI E.

setdefault (key[, default] )

WRFIATHEE key , RIEEE. WRALEAE, HAMEN default (W5 key , FiRIA] default .
default BRIA"H None,

update ( [other] )
K H other WBEMEXTE B, BHRIFEARE. &[] None,
update () ¥ZH—NFHIER, SFE NS EAET (PAKE N Ay odl s HAh a4

MEFIR) ARG RS T X EFE S, M2 DAL 5 2 i BN B 3 - i
d.update (red=1, blue=2),
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values ()

A [y = BB ZH R — BT . 2 WDﬁ%i%

W~ dict.values () MEZ BIA S LB 2R H] False, iX7E dict.values () 5
HH B e s [ 3

>>> d = {'a': 1}
>>> d.values () == d.values()
False

PIAS T A HB 2 BACH ENTRAMER (5, @) WA SMSE CREZIBIUT) . HEF HE o<,

<=, ’>=",">") &5 K TypeError,

T UL OR B A BT o T RO R A SR N 2 SRR o R RS 0 Y SR AR A B R
%o

>>> 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}

TE 3.7 MUCHE R My SRR AN . AT A2 H 3.6 lUOTIRRY CPython SE 40T
P LA LA P ER 2 TR

>>> 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)]

e 3.8 R UL A2 T

S U

types.MappingProxyType AJ# fIRAIE—Adict B HREME.

4.10.1 FHPEIR

Hdict.keys (), dict.values () fMldict.items () ETL[E]H/JF@%% A Fo ZN R AT I

am

len

— B, X SRR, WA
AL ] DAL A DA™ A 5 R B B 85s o SRR s I -
(dictview)

B[] i R 2 FAR

iter (dictview)

W EE (DA (5, ) RonRMITARR) A

72

Chapter 4. WE#H



The Python Library Reference, k% 3.8.7rc1

SHOFIE 2 $% 48 A B 0T $EAT R4 . XA zip () KB (L, %) X pairs =
zip(d.values (), d.keys()). —PMIEMFENEN T XE pairs = [ (v, k) for (k,
v) in d.items{()].

ALV EEIH R 5 e i 2% B BRI BEA T IR URT BB 5 | K Runt imeError BCH To¥ESE AT A
%H.

T 3.7 BOERC: U7 20 PR A -

X in dictview

AR o X R S PR R (B (FEd e — AR OL R x B —A (5, ) Jodl) NRIE

True,

reversed (dictview)

AR A A0 P R L | (BB Ik A . R R S 4 AR AR R A T R AR

TE 3.8 U Bl S I EAE 2 T
WOERLTESEG, FHAHELAHAELS Ha. WRIraEAS v bamm, B (%, #) MNEAE
SHAEA), IBAKBUMERSEUTES. (EHREWAEINRUTES, HEAHEWEEE
EREW.) NTRUTEEGHRE, AiigHScollections. abe. Set [T LK AFHAERL 2 A T
(B ==, <3 ).

— N I R Bl

>>> dishes = {'eggs': 2, 'sausage': 1, 'bacon': 1, 'spam': 500}
>>> keys = dishes.keys()
>>> values = dishes.values|()

>>> # iteration

>>>n = 0

>>> for val in values:
n += val

>>> print (n)

504

>>> # keys and values are iterated over in the same order (insertion order)
>>> list (keys)

['eggs', 'sausage', 'bacon', 'spam']

>>> list (values)

[2, 1, 1, 500]

>>> # view objects are dynamic and reflect dict changes
>>> del dishes|['eggs']

>>> del dishes|['sausage']

>>> list (keys)

['bacon', 'spam']

>>> # set operations

>>> keys & {'eggs', 'bacon', 'salad'}
{'"bacon'}

>>> keys ~ {'sausage', 'juice'}
{'juice', 'sausage', 'bacon', 'spam'}
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4.11 ETFXEEEXRE

Python ) with {EA) SCRpEE FR SCEBRAR e BTy B R SOX — M. X RAYSEBLEE T T —X%¢
LIk, v A K SGBATI TR 3C, R R AR TRTEAZ B R SC, FAETR AT 5E
SRR L
contextmanager.__enter__ ()
PEAGBATIS R SO R 0] 0 G Bl I 2z A7 R SCRY A 5. 5 3R B 2 48 5 2]
I T S BEESH with i5AIR as A P RIARRA .

—NR[EH B B B SCE SR IB)Ta2 file object . SRR LM __enter_ () IR EH L, PARL
Yropen () B MAE with 4R LR SckBR.

— AR B BTG LR USRI B T J& decimal . localcontext () FRREIAIXT SR . AP
PRASLBIE BN decimal | R SCHER LG decimal | R SO — A EIA R ML EIAS . X A% with
A ETE AR A 24 B decimal R SCHEF TR R, TR0 with A RASMAARED

contextmanager.__exit__ (exc_type, exc_val, exc_tb)
B BT B R SO IR AN IR AR SR e B I & 2B AT ] S 35 2 15 I M B bR il WARAE AT
with IBAEAEIIE L4 T 5, WSHSUERERZEE. EAKLEIWEE . EHAELT
=AM None,

H L7 R m]— D EER 2 with IR BRI 3 I ARSI T SR BEAE with IR Ja i . A0
SRR IRE R AT S AR S e - AEBLT R AT ) 2 A i S e S U wi e h iR AT TR A A
A AT A S

e AR A R 24 o s EE 3 5 | A B, O 3 240 ] —AMERE DA I 5 v B
o I BT BB s | K i 28 o X AeVF T SO PR (A I exic () YRR
HENRENE

Python J& 31— 28 | R SCAY B oK SCRR R 20 IR AR (W] 28 SO Rt o S A R e P, DA B 1
HARAEE SR TR SR BT OC BRT SRR SCE B AS, R IFRBUR PR AL B S
il context1ib BUREF KRB

Python [#jgenerator fllcontextlib.contextmanager MEMigefi it T 0 PX Lo i (FEFE T =X, iR
flifflcontextlib. contextmanager %&fidk R B Mi— A AR bR AL, B FFaR 8] — A SE P T b 22
_enter_ () and __exit__ () FYEM LN SCEHLR, MATE H AR IEMRN AE B as o BT =28 ) 1%
e

W7, Python/C API 1 Python X5 (2R B Z5 44 i f 8 A £ XX e 07 ¥k i B T TRE AL . AHEE 0 X 2853k
H P B EATI/E A58 B9 Python R {5 1Ry Ak $e it . S B Ty B R ST, A~k
F AT V] AZIE AT

4.12 HitNEXRE

AR SORF— SU AP AT G o K BERT QRIS R — PR A

4.12.1 iR

R ME— AR IR B2 B IEDT I m.name, JXHL m g— MR name U7 152 A m BIFFSR R —4
FFR. BRI ABIR(E . (R import WA HOR UL R XIS R I —F A import foo
RNESRAFAE—D20 foo BIBEHAT R, T BRAFAE— T4 foo MIREHRIY) GRAME) 3L, )

BB — DR ENE dict o XRS5 RT I, B SO T SR SE PR U B Y
TR, HEREEEN __dict_ WE (R AE m._dict__['a']l = 1, E&hfm.a g LHh 1,
ERRARE m._dict__ = {}). AEWEZBY_ dict__.

WE TR PR S B XA <module 'sys' (built-in) >, WREMN—CHEME, W5
Ji{ <module 'os' from '/usr/local/lib/pythonX.Y/os.pyc'>,
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4.12.2 35354l

KT X LERAITE 2[5 objects Al class.

4.12.3 HE

PRV A2l 1t BRESE SRR . KRR BT R ME— A E 2R B func (argument-list).
SEBR_EAFFEW RPN [ B R AW G2 0 N E SRR 7 B SR TR SCHRRRIRERYBE (R R E), HSK
WA, RS2 WA q .

W25 B2 5 function

4124 Fik

T B IR IR B R AAEPI R NETTE (BIINSIRE) append () J5k) MIZESE
BIJ5IE. WETTEH SCRFENTHIZEADR A .

ARARE L — AN SR IR i (B A4 25 [ N R AR ) . AR B —NRRIRXT G 900 77 ik (5%

PR = A8) 77 k) W5 BB, B2k self ZEURMBISEHR. 458 ER AWK HikE

PhEim.__self  #AEIZIVEMINS, Min._ func_ @SHHZIERIEE. A m(arg-1, arg-2,
.., arg-n) BN THEMA n.__func__ (m.__self_, arg-1, arg-2, ..., arg-n).

FRRBON R, FE TR G SR RBUE R k. (B2, T IR E L b EARAT T R R R AR

MR (meth.__func_), PICAARWFBEIE LIRSl &I ki JE 1 & 2 20|
KAttributeError. EBEITIRIEIE, VRUATE T Z 0 & B0 G b 2 2R H b T8

>>> class C:
def method(self):

pass
>>> ¢ = C()
>>> c.method.whoami = 'my name is method' # can't set on the method
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
AttributeError: 'method' object has no attribute 'whoami'
>>> c.method._ func__ .whoami = 'my name is method'

>>> c.method.whoami
'my name is method'

W25 EEZ Y types.

4125 KEBHR

ISR RPCAA LB RZR “OhgiF" 19 AT Python AURD , BIAN— A eR ik, EATART RETLR,
PR EATA & A R THE5 1 . AR S il W& compile () pREGRM], FH T M ek 2L
XRE __code_ JRIEMFHEI. HiESH code B,

DA AT RIS SR (AR FAF e ) fedhexec () Heval () NEBRECRIMATECRIE.
W25 BIES [ types.
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4.12.6 HEIFK

RN G T AR T R R T i BB voe () AR, KA ERE .
PR e ype s X T A FRE P B K00 4 FR

KU B FR: <class 'int'>,

4.12.7 =&

X5 2 AN 2 AU HbAR P (B A R AT IR 0] . B SERHT AR IR A A . 205 RAF— P None (X &4~
WEA). type (None) () &AW [E—EH .,

YN BN 55N None.,

4128 BETRR

WX REH TU R (3L slicings) . B CRHEMTRRRIEAE . BTN R A —FMEEL 1ipsis (X2
MNNBELFR). type (Ellipsis) () &4 EI1ipsis A,

B EE N ELLipsis B .. .,

4.12.9 RIS

IR R Ay B TGz B T T E AT AS SCRF I 2R 3R [R1{E . 15 2 7] comparisons | fi#BE %
G B REHXGLHA—FME Not Implemented, type (NotImplemented) () &4 BHXAN B,
ZN S SN Not Implemented,

4.12.10 fH/R{E

RPN BRI R False fll True. BAIRINRFTRZHE LR (A HAL (E T g fE R R
M) FERCT IR B 3CH (BIngo AR AR AT SR ), ENRAT R 26T RE O Al 1. A
B Bpool () AR RAHE RSO /RE, REEREFBURT— N HRE (S A 4

S EBA3) o

T E NG5 False fil True,

41211 PIERIIER
A RIS E RIS types. HA A THMOIGE . IR A KU X R4

4.13 FH%REH

TEF KBTI R GBI 7 — LR B fE e, BN RASERER .. K2R aPidir O
W EREUI S -

object.__dict__

—AF U ECHA I AT 5, TR (W) 8.
instance.__class__

RALBI T B -

class.__bases__

HIZERT GBS BT AR e
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definition.__name___
K. B TNk, bR SRSB4 PR
definition.__qualname_

X, R YR, RSB R SE B M qualified name
3.3 B IIhE.
class.__mro___
BeJE P R e, FEJT iR ) S BT e R A R
class.mro ()
W IR — A TC SRR R, DA LB E BTN . B RTER LB, AR
T mro_ 2z,
class.__subclasses__ ()
B RARAF A BB T2 555 | AN S . I O7 IR IR 8] —A i ATS SR FAAE ) B AT 265 |
ISR Bilan:

>>> int._ subclasses__ ()
[<class 'bool'>]

&ix
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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.

R TES S T G AR B B ROk AR . BRAES A UL, BN BA AR B R
TEH B R CRIRME” o XA PR — DA R E 2 MG B0 (Ban— A5 RS A — A RS TR 0 T4
) A RIEEE 2VEA S EE L8 5 RIS .

PRI AT AT | A NS 36 AT R T S A SRR Y R A R A, B FERRRERR S K T A
] A G DU —HF s (ERIH R, A EATHLERIBE R Ik A P AAD 5 | A AT 24 R

P S0 2R AT DARE TR AL DAE ST S SR ¥ B M Exception RELE MRS TRM A 2
MBaseException KIREFHV RN . *TEXFHIEL(EE R ATE Python L tut-userexceptions
HAAEE

MTE except B finally APPSR (BEFGIK) HE, __context_ &4l 13BN IHfifkiY &
JE—AR S WSRO SR R B, R 28 S 4 1 9 15 L 0 D ) e M A 9 e

YR E—DHRE (MR raise REHTI A LHIFEAIER T4 ) B, BRWRE LR
] DA A raise ) from AN A E Y R A

raise new_exc from original_exc

FRAE from Z J5 ALK — D T sl None, BRIEF G| K F% FikE N __cause__.
KHE _ _cause_ oA HW _ suppress_context_ @M E N True, XEiJf raise
new_exc from None AJ DA &K IH =8 B 4 b 3 ok Bon HH W (Bl W KfreyError &4
HAttributeError), [AEHEIHFHAE __context__ HREEA] APRASPASEAE VR i #6417 948

B 7 5w A S RS, BRAR i 2 BOR X R EN R E. __cause_ PR A H
ERENREFEER M REE R, _ context_ BN EIERHENFE _ _cause_ hNone F H
__suppress_context___ 7@1@%@5#54/%0

ANETEMFE LT . REA S B AR IERFEZ 2R, DAERWARE—17 82 2R iig K i

Ja— 5
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5.1 FH3k

T VR A R B
exception BaseException
G N E SRR . BRI A 8 AR GXAME LG ] Except ion). AIRTE
RSB ER M str (), MKRESEFINSEEIR, B0E U 1A SR B S F A7
args
o R AR SEOTd . BN E RE BllosError) 25 E BE NS HBOF IR T It T
PR ICERAIRIE S, A R H s — M A R (5 B B P A R

with_traceback (1b)
W VAR th 3R S R AR BT R MR w0 5. Bl AR T U FE 2 AL BEAR 7
T

try:

except SomeException:
tbh = sys.exc_info () [2]
raise OtherException(...).with_traceback (tb)

exception Exception

P WER AR RGER 2 RHEIRAE A L3S, Fra M B G i iR 2 kA H 6.

exception ArithmeticError

PR TIRAES S AHMEREE RS XN E R OverflowError,

ZeroDivisionError, FloatingPointError,

exception BufferError
M5 Gk DA K B B TR A TIN5 [
exception LookupError

BESEK PR W 7 U B 5 SR B 06: Inclexcziror, KeyError. X
"Lt codecs . Jookup () REHBES| K.

5.2 RiFRw

PAR SR T AR R 5 .
exception AssertionError

24 assert BHARIBEPRIBEE] A .

exception AttributeError
HIEHES I (2L attribute-references) BRI I IR # S | 4. (24— MRS GARAAR G R ES | T E
JEPERRAE N5 | % TypeError.)

exception EOFError
Minput () BRECR BEBUT A Bk 2 SCAREE S 44 (BEOF) B fFg5 1 % . (5341, io.I0Base.
read () flio. IOBase.readline () J¥EAEiES] EOF NPKR Bl — 2S5 455 )

exception FloatingPointError

H AT ARBE -

exception GeneratorExit
Y —A~generator ,coroutine #F F W ¥ 9 5] % ; 2 W generator.close () #l coroutine.
close (). BHBEYK HBaseException M A EException, FMMEAR FRUEHAR—
AR

exception ImportError
Y import )N AR B FRGIRF 5 & . HFH2Y from ... import Hrf from list” £
TETER BN A PR 5 & .
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name 5 path J& AL 430 DO TSRO BOE . BUE SR EATR 2 MR Pl T A
ARSI A44 B3 il S 6 ) A T SR T B A

TE 3.3 JRE R T name 5 path J@ME.

exception ModuleNotFoundError
ImportError W13, M—PRRIIEPUE M KFl import 51K . HfEsys.modules HHE]
None MG % .

3.6 B fE.

exception IndexError
SRR Y RS | K. (VDT R | 29 B R) R VPR B RIS E R G I A R B
M TypeError 4§51 %)

exception KeyError
BTEPA A P HOR I E RS (528 ) BERPREET ] &

exception KeyboardInterrupt
Y T IR GER Control-C 5 Delete) WPRFHGI % . TESATIINE], S WIAGI o W7
T MAHEYKHBaseExcept ion DAIIR AN RWALBEExcept ion PRSI EAMITER, JXHER] DAKE
iR R RS .

exception MemoryError
B MRS AAHEE LT GBI MR — L2805 ) AT pis | . RIRHI(E R — 710
o FEELEIERY (NER) RAEFER T N HEEM TIRZMNAFE AN (CHmalloc() K
), MRS B BRI X FME I T e WA HESETEAIAG A — N5, ARt aedT
B AR I (5 5L, DABESR S B i R AR

exception NameError

YRR R A FRARARBINPRG Ko IR H DU T AERE S AR RERIIEDR — AR S
Rt & KRR B A58

exception NotImplementedError
BSRHIRE A Runt imeError. FEMFT A SCEZEH, G 07 ¥R R A A L EOR BTk A K X
Trik, BORAEHCESRPTIT K JEH R BAR S M RS I 5 | A 5

s I T AR — R SRS I AR AR BRI RS — TR B M L E T/
ARSI, B AL vone.

ff#: NotImplementedError il Not Implemented ANA HH, RIME BTG LG4 FRAI .
WHZ[Not Tmplemented T AT FATI G E TR B .

exception OSError([mg])
exception OSError(ennqsﬂ€wvﬂ;ﬁkmanw[,whwnvﬂ;ﬁkmameZ]]])
WA — DR REGR B RGO T IREPRAE T | K, IR R S VO AR I fian Sk
E 8 AT 5 OMIREIRESECA S AR ERR)
Fa 3 2R 56 — A T BEE QN Bk AR N JE P . SR R S R X S JE R W ERIA A None., Sh T REIN]
THE, WREANT ZASE, Wargs BHR OSBRI GRS EE S 2 Jod.
P it LR aR MR OSError FREAST28, W SCOS exceprions W IR iy . BRI 12k
T Werrno . WATHIEEIZESGE T 4 K WiEoSError B A4, I HAEFIALRIA 29k
errno
KHT CAE errno MR .
winerror
1E Windows T, BLSHOREE R A ) Windows £5 RS . T errno JEMR &% R A fi iR 7E
POSIX “V-& i U4 K .
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1E Windows T, U1 winerror #i& 282 80e— M, Werrno EIESRYE Windows 415754
KHiE, 1 errno ZESW AN . FEHAMT-5 &, winerror ZEU W AW, HF Hwinerror J&
PERFAAFAE o

strerror

PR R G R LAY R BB SR 5 B EAE POSIX *F-& il C B perror () KAk, 1

Windows A1 Il /2§ FormatMessage () .

filename

filename2
YT 53R X (Fllllopen () Hos.unlink () W54, filename @AL4RET
A KT RS RGN R AL (Flllos . rename (), filename2 RfifE45 R
BB — AU

¥E 3.3 lRE : EnvironmentError, IOError, WindowsError, socket.error, select.

error 5 mmap.error EAH | 0sError, MEas IR BIHH—4T K,
1 3.4 MU P £1ilename JRIEBAERF A4 sRENH BRAGSCIT A%, AN I 283 2 i w30 F R ¢
ST Z SRR TR BEANETRINT filename2 K435 25 S AR -

exception OverflowError
MEARIBE G R KB TEFTRBEG 1 & XXBEECRUA W RERE (TA5| K MemoryError
WALHFFEAR) . (BRI T IR, A2 1 2SRRI 1 0L T 51 % OverflowError .
BMTE C il DX s i AL BRI AR EAL , R 2 B0F FB AN BT .

exception RecursionError
I 5 IR 48 HRuntimeError. ‘B X TE MRS A I & B o & K TR E (B Wsys.
getrecursionlimit ()) W#5|% .

3.5 Fri e FEHZ B L5 K Runt imeError,

exception ReferenceError
S HERAE M weakref. proxy () BB QIER ST | R DT %S |t B3 ik
MR IENRE % A REFIHNEZE RS veakref Bk,

exception RuntimeError
256 B — AR TR HABSE B AT DRI RF 5 | K. RIRPIE R — MR TE R A T A4
) AT HR

exception StoplIteration

HI N E R fnext () Fiterator )__next__ () JFIRIT51 %, MRFRZIENGARE 4T i,
BRFEXNR R —AEN value, BIEMEZRFEIEASEEG L, BOMENone,

Y —A~generator Bf.coroutine BREGR BN, $5]| E— A stopIteration 56|, FREGER [E{ENE
B VERE A SR value JES,

SR e AU B sl (R 5| 2 T StopTteration, Ba®fHNRunt imeError (3
FfstopIteration bR FEH REIREE).

TE 3.3 BOEHC: i5INT value JE ik MOHAS A it ek RO VR 1R B D BE -

FE3SHREM: 5IA T from _ future_  import generator_stop FZLP RuntimeError
W3, % PEP 479,

1E 3.7 BOE S BOAN B A AU S PEP 479: Je4: g 5 Ky stopTterat ion SRR R

“NRuntimeError,

exception StopAsyncIteration

W —A~asynchronous iterator $F4H) __anext_ () FYEFRT| K PAMEIEIECERAE,
3.5 FrhR e

exception SyntaxError
RN SR IB B TR RIS | Ko X AT AKAEAE import A, XN E M Eexec () Beval ()
MR, BOE R R A B bR A (B A AE R Ay,
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SRR LB EH BN filename, lineno, offset Al text 5 (L FIAH M AT 1E40 1 E
S IBI st r () AR EEE SR,

exception IndentationError

SRR A BER R AR RIS . KigsyntaxError —AT1 3K,

exception TabError

AL S X R BT EARAT A — B 5 1 . X IndentationError l—4F1K.

exception SystemError
Y RERERS SR EREE 15, B DU R M A™ B B B T A B PRRE T | . RIRIEE — R
WA A TAF 2B AT R (R NRZHRITTS) -
AR 24 05 I R AR 4525 VR BT | Python R RERR IO 2 sl 430 A Do AR Python fFRE#R I iU A
‘5 (sys.version; BWAYERZ A Python G FFIRHFRATEI R, BARMASIRIEE (58 X
WRIGE) DABZ W] Bl A 12 B R AR 7 RS

exception SystemExit
R Hsys.exit () RETG| K%, B K HBaseException M ANEException PAARA S
WP Except ion PRI ESMETIR . X AV IEff L LRI SEURRES RS . IR Bk
BEAbFE, W) Python fEREARSURHR H s AT EEAT#R B 3915 B . WG 2 %S5 5% 3%
Ysys.exit () PME. WFRER—NEE, WEIRIHRGIRHIREE (SE34A C Y exit ()
PREL) s ANSRRME N None, MR HRASHD N WIS MR (FlanFaFas), WSFTEIXT
ZIE T RFR RS 35—
Wfsys.exit () BRSPS —A 55 DB RE T IE B BRFE )7 (try B finally +
A1), H EAEAREER AT DA T — B AR T AN 0 B 26 R4 il (R KU o SR 266 6 iy S Hb 75 2257 B IR Y
(BIEVEH os . fork () Z )R FifEd) Wnifos. exit ().

code

e iR R RS EE R AR (BUAN None.)

exception TypeError
BRSO T 2RGSO RISRFREG | B RIRIYIELR— D FATH, Za A KR
APEBCHI TR .
e S AT RA R P AR 51 A, DA SR BT Sk A 0 R AT B AR OS2 SRR R B 2 32 5
Fpo IR B R G2 SR 4 1 B A H R SRS AE BRI SEBE, BT BES| K I Y S

“HNot ImplementedError,
BAZH A & (BIUEZOR int WAMEA T 1ist) W2 RE TypeError, HEASHNE
i (BNt NBERNE B2 A MY 24§38 valueError,
exception UnboundLocalError
TE R BT IR R RS R A B AT TN, (R IR R SR E AR AT E I R T K. IR

ENameError f— 413,

exception UnicodeError

2 %55 Unicode H KIS S BRI HEERINIFBET | . LSRR ValueError (l— T3,

UnicodeError B —BoiliR 5 i el iR i 45 iR A @M. B3 err.object [err.start:err.
end] £45 - EUG DA% 2R ) R 8 TERUIA o

encoding

IR BT RA IS 2 K o
reason

TR 8 I AR A B R Y AT £
object

G PR el g 1 P S B AR AL PO RS R
start

object HILHEHRM IR E RG] .

end

object IR R ERT] (F&).
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exception UnicodeEncodeError
TG i AR % 42 5 Unicode HRAYHRINRFET 4. W R UnicodeError Fj—A12.
exception UnicodeDecodeError

UTEERD IR A A2 5 Unicode MR AUBFIRINIFREG %o BRH R UnicodeError I— 12K,
exception UnicodeTranslateError

TERE H iR k425 Unicode H KA IRINIFRET | Ko IURH R UnicodeError —A 1K,
exception ValueError

244 H A B ek Bl di B B A I i SR AR & A 9 S 4 F HLU D0 BE T TEORS A Y S5 B

W IndexError RAMBIRIT| % -
exception ZeroDivisionError

YR EEIARIB RIS A SHCHBEE K . KERER — D458, TRV B2

A,

TR BARE DAS Z RIIASAIARES s M Python 3.3 JHR, EAI#REOSError 514

exception EnvironmentError

»

exception IOError

exception WindowsError

FEAXE Windows HH ] f .

52.1 OS ®&

T REE hosError BT, BEATRHRIE RS RG] K.
exception BlockingIOError

B—MRIELPEENBCE A EERE R (BT ) PrZERREE K. MY T errno
EAGATN, EALREADY, EWOULDBLOCK I EINPROGRESS.,

BT osError CAMEM, BlockinglOError iG—AHisNEM::

characters_written
—RER, FORERIHZERTC B ABNRE TR AR B 1o BLRAYE G /O eI LR
PERTH

exception ChildProcessError

BT HRE E A B E R I 95| & . XY F errno ECHILD.,

exception ConnectionError

ISR R R

H T 2K HBrokenPipeError, ConnectionAbortedError, ConnectionRefusedError
M ConnectionResetError,

exception BrokenPipeError
ConnectionError W13, MXEBGAR—mC XN EE, dSEEACKHABEANE
BEEIPEREG % . %Y errno EPIPE fil ESHUTDOWN,

exception ConnectionAbortedError
ConnectionError (12, Mgt gntug RS & . XY T errno ECONNABORTED,

exception ConnectionRefusedError

ConnectionError (13, MiERSARN iR fEL R0 5] & . X}WT errno ECONNREFUSED,

exception ConnectionResetError

ConnectionError T, YEREg N E B RHEE] & . XV T errno ECONNRESET,

exception FileExistsError

4R 0 EAFAER SRS R3] %o BT errno BEXTST.

exception FileNotFoundError

TSR A SCPF B FSRATFAERS 5 % . X T errno ENOENT,
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exception InterruptedError

YRGB AT WG % . XY T errno EINTR.

TE 3.5 BUEM: M A2 HBRENE S Wi, Python BIFESEIXRGE N, BRABZE SR
ol & THERYE JRHE L PEP 475) i A5 kX InterruptedError,

exception IsADirectoryError

MIERX—A B FIATICFRAE (Bl os . remove () ¥§#51% . M T errno EISDIR,

exception NotADirectoryError

WFE RN — A FEH F X R PAT H R EAE Wl ios. 1istdir()) BRG] &, W T errno

ENOTDIR,

exception PermissionError

MAEBA RS BAEAUR B DT I B AT AR E IR | B A D SO R G . %R

F errno EACCES #l EPERM,

exception ProcessLookupError

Lo E PR AR R 5] %« XF. T errno ESRCH,
exception TimeoutError

B D RGERBRAE RBIOB TE I N R85 &« X T errno ETIMEDOUT.,
3.3 FRTEE: T A LRI oSError BT,
Z Y
PEP 3151 - T OS 1 10 -8 10 2R &M

5.3

I

- =
=]

IO R EREEL LR HS YL E LA SO TR -
exception Warning
EEII R
exception UserWarning
P AR B 7 A S i R
exception DeprecationWarning
BRIt ) 2 B0 A Python 2351, T DASAT A5 E 5 TR AR S i B2k
exception PendingDeprecationWarning
X E NIRRT L 5 B RS AR A O A B
AR, PUEAERS AR ] BRI F ) 5 B S BOMEATEANE DL, B 24 T 24 1 5
WM DeprecationWarning,
exception SyntaxWarning
SRR ) TR A R I R
exception RuntimeWarning
SR I TS AT A I
exception FutureWarning

QSR A 2 £ A DA Python T4 55 I Y BR 2 T R, IDAREAR -5 E 5 R AR 56 4
{UE -

exception ImportWarning
ARG AT BEA B DA R A R R

exception UnicodeWarning

5 Unicode # 5 5 B2,

exception BytesWarning

Hbytes Mbytearray tHRIVESGHIESE.

5.3.
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exception ResourceWarning

YR AR S B2 . S BRIA B e e 2
3.2 B fE.

5.4 FRBREH

WE I ZREE T :

BaseException

+-—— SystemExit

+—— KeyboardInterrupt

+-— GeneratorExit

+-— Exception
+-— Stoplteration
+-— StopAsynclteration
+-— ArithmeticError

| +-— FloatingPointError
| +-— OverflowError

\ +-— ZeroDivisionError
+-— AssertionError

+-— AttributeError
+-— BufferError
+—— EOFError

+—— ImportError

\ +-— ModuleNotFoundError
+—— LookupError

| +—— IndexError

\ +-— KeyError

+—-— MemoryError

+—— NameError

\ +-— UnboundLocalError
+—— OSError

| +-— BlockingIOError

| +—— ChildProcessError

| +—— ConnectionError

| | +-— BrokenPipeError

| | +—— ConnectionAbortedError
| | +—— ConnectionRefusedError
| | +—— ConnectionResetError
| +-—— FileExistsError

| +—— FileNotFoundError

| +—— InterruptedError

| +-— IsADirectoryError

| +-— NotADirectoryError

| +-— PermissionError

| +—— ProcessLookupError

| +—— TimeoutError

+—— ReferenceError

+-— RuntimeError

| +—— NotImplementedError

| +-— RecursionError

+—— SyntaxError

| +—— IndentationError

| +—— TabError

+—— SystemError

+—— TypeError

+-— ValueError

| +-— UnicodeError

\ +-— UnicodeDecodeError

(FoTakE:)
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\ +-— UnicodeEncodeError
\ +-- UnicodeTranslateError
+-— Warning

+-— DeprecationWarning

+—-— PendingDeprecationWarning

+-— RuntimeWarning
+-— SyntaxWarning
+-— UserWarning

+-— FutureWarning
+-— ImportWarning

+—-— UnicodeWarning
+-— BytesWarning
+-- ResourceWarning

54. REBREH

87




The Python Library Reference, k% 3.8.7rc1

88 Chapter 5. HERE



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 79 KA - st

6.1 string - HREFHFRIR/E

PARES:  Lib/string.py

S W
R KR - sor
FHR BT

6.1.1 FHBEE

AR b S
string.ascii_letters

FXfrikascii_lowercase fllascii_uppercase HHaMIBHE. ZEAMKET1E S Xk,
string.ascii_lowercase

/NEFEE Tabedefghijklmnopgrstuvwxyz ' REAUM TIES K, Ao kAmE.
string.ascii_uppercase

KESF}; ' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' o Z{EAMKIH THE S Kis, A kAkAs.,
string.digits

FAFER 10123456789,

string.hexdigits
FAFE '0123456789%abcde fABCDEF ',

string.octdigits
FAFE 101234567,
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string.punctuation
HITE C DRI E B AR R A5 1) ASCIL AT T LS P AT HR: L " #8%6" () %+, —. /15 <=>7
QINI {1}~

string.printable
A R AT IS S- ) ASCIL FAFH I F 478« iXJ&digits, ascii_letters, punctuation
Mlwhitespace B)EHI.

string.whitespace
RN 25 A7 518 ASCIL FAF AL L) AT ER . o 0 dE 2 SR, AT, [l HRACHIZN i) ]
wAF

6.1.2 BENLFHFREXL

B ER R AL T H PEP 3101 FrfiR i) format () J7EdbAT 2 2478 8 A E A% =01k 11 B
Jjo string B Format ter BAVMRMER 5 W E format () J7 A0 A 0 SEBE AN @ 2 iR B
OIS T R .
class string.Formatter
Formatter RO FIIAG HE:
format (format_string, /, *args, **kwargs)
HEW) APL k. BEZ MR EFREIMEE AU ERM X BFESH. sHE2—1MH
Hvrformat () WEIERE,
T 3.7 BB X FAF R SO R U A 3 2
vformat (format_string, args, kwargs)
R PAT LB Rg AR E . B AT N — DR g, F T HREE A HE LF1E
RS, MARMH *args fil **kwargs IBVERFF ARG Z A M SEOF HFT R
flo viormat () SERAFHE PR FAAEHR B B TAE. BV T SUidm
JUMERTE
WAh, Formatter ibgE X T —Y SRR T m ik

parse (format_string)
¥Rk [ format_string F- 3% [B]—AN Hy W] A0 X 5 4 K e (literal_text, field_name, format_spec,
conversion), BEoxtiiviormat () RRIFFAFHR IR A F A 7B .
TR EAER & b R — B SO bR e B R T SR (WS
BB BO & KA X RGO ), W literal_text ¢ j&— KBTI FEAFE . WA
By, N field_name, format_spec F| conversion [F{E¥fH None.

get_field (field_name, args, kwargs)
25 7€ field_name fEKparse () (W 30 R IEHE, R HFAR B AR5 o 1R [Bl—4>o0d
(obj, used_key). BRIANRANIEZAE PEP 3101 AT & XA FRFER, #l4170[name]” 55 label title”,
args M kwargs 54 vormat () W—FE. IRBME used_key Sget_value () W] key TS HA
FHIF) 25 3o

get_value (key, args, kwargs)
PR E R T Bl . key ZHCRE N BB T . R EREL, BN args TIESHINRT];
WS RFRER, TR kwargs T L BT SH4 .

args RS LB viormat () WALESHEIR, 1M kwargs T2 s h i X5 728U
?ﬂ‘ o

T REEATFERATR, (N2 FBAIRIE — N X LR 8 R4 2ol 5 3w 1
TZRG[RAEAREAT A

R 28 61 ok 1, Bt %2 35 200.name’ B 5 B Hlget_value () W AT key Z {H 0.
fEget_value () BHFHNEN getattr () REUREGHSE K name JEM:.

WERET SR FEIN T DAHAENTL, WKF5| % IndexError B{KeyError,
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check_unused_args (used_args, args, kwargs)
TEAL B SRR AR S HEA TG o e ok R S 80 @A U A v SRS T BT A 2 400
MG (BECRRNESE, FAERRRAIRSE), ARYILS viormat () args Fl kwargs (5]
o RAE SN A T DARIRE SETE S 5k o AESRAGI R IK ) check_unused _args ()
5| A

format_f£field (value, format_spec)
format_field () i BHIT NN E R REE format () o FEMHZITERA T TIRRE E
HE.

convert_field (value, conversion)

A ERFEIER (kHparse () FIEFREAICH) K4 (Hgec_field() Frikm
B) 1H. BRARRASIHFS (str), v’ (repr) Fll'a’ (ascii) SF56# 27,

6.1.3 EXFHFHITE
str.format () J¥EMFormatter KILEMA MR FAF R EE (BN Frormatter KL, HT
KA PAE LEATH C RS EEE) . HRiEES AR E AL, (HAFFE X ),

AP E A MERE S () TR BT BC . NEERE S Z NN BB TS, AN
e RO B o USRS B T SO S AR S AT, WA E AR R S ({and ).

Bt 7 BUTEIR TR

replacement_field = "{" [field name] ["!" conversion] [":" format_spec] "}"
field_name = arg_name ("." attribute_name | "[" element_index "]")*
arg_name = [identifier | digit+]

attribute_name = identifier

element_index = digit+ | index_string

index_string = <any source character except "]"> +

conversion = "r" | "s" | "a"

format_spec <described in the next section>

FAARKIEX M ARIBEARME, B F BT 3K T A —A> field_name ¥g 5@ BEXHE AT A0 I BUR R 4
TR I A B B S5 R X 5. field_name 2 J54 %1 conversion F-B, B — MBS T in—A
format_spec, FDA—NES v ATk, X EFEIH TR A AR ERIAKE K

B S A% XA HEIRIE S —TF,

field_name 7= By DA—MNEUF B BT arg_name 1T, W J8T, WELsIH—MiBESE, WSk %
e, WEARE— g REESEC MRS FEAFER P 5T arg_names 24 0, 1, 2, ... )35, EATA]
DA (AR ), 0520, 1,2, . By A @A . BT arg_name NEH TS5,
WICEAEAR A S e e R B (BIAnEAFE 110" 8L ' :-1"). arg_name Z J50] PR AR EL
IR SEERIEA. " name' W WRBX M getattr () BEFEMLAEME, M ' [index] ' B
KRB __getitem () PATERTIERK.

AE 3.1 MUEM: L ESBUHS X T str. format () WPAEWE, HIL '{} {}'.format (a, b) HEMT
'{0} {1}'.format (a, b).

1 3.4 BUE R ACESEO AR T Format ter W PAAH .
— SR B A X AT R R B

"First, thou shalt count to " # References first positional argument
"Bring me a "

e

Implicitly references the first positional.
—argument

"From to " Same as "From {0} to {1}"
"My quest is References keyword argument 'name'
"Weight in tons "

"Units destroyed: "

'weight' attribute of first positional arg
First element of keyword argument 'players'.

HH FH W W
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] conversion "7 BAiA% A AL Z B AT AR B e . 1R, AR ZUALMER) TAEMEASH) __format__ ()
JTEARGE M. H2, FERLEN O S ol il K AR A — PR, B AR B s e 3. i
WAFEFM __format__ () ZHPHEFI TR, ALASEE R R 2 .

H ol SR RS Ehn A =/ ' U s S3HEEMscr (), "' WHrepr () W 'ta MM ascii().
JUAI ¥

"Harold's a clever " # Calls str() on the argument first
"Bring out the holy " # Calls repr() on the argument first
"More " # Calls ascii() on the argument first

format_spec “F B AL SN AT Z IR IS A , BIANTBESIRE . XI5, HOE. /NI (5 R
FEZEZATLAE CH O KSR ARTE S 80 format_spec 37K

RN BB S R AAR SR ARTE =, BRI —35 .

format_spec "7 BGL A DAAEH NER AL SR E R B e 7 B X EIRE R B T BT REAIE T A AR AL
PaAkg ML, (HR2AHAVFEGRIZAHE . format_spec NESIIEHLT B AEMEEE format_spec 74§
R HI e R VBl HLE R R (A A%

WS R X — BRG],

BRAMERIRES

KM AEAR AT B o B e T BONR B, T SORAMELR AT (2 B (B A% X 5 45 5 95
i% Al f-strings)e EATHAT AR ELIEAE A B format () R BERAIARRAL B 2ERHR AT DA E AT 58 X
A AR A TR

KB B IETUER AR OSSR T R30S0 b e 0 g g (i 2 By
— L s A A AR A SR BV st e () AHRIMEES . dEas g AR A B IO A R .
A XU AT I — BB R

format_spec [[filllalign][sign] [#]1[0][width] [grouping_option]|[.precision] [tyr

fill = <any character>

align = LP | nsn I n=m | wam

sign = mygmopomom oo

width = digit+

grouping_option = "_" | n , "

precision = digit+

type ;= "B | "eM | ond" | e | "E" | "E" | "EM | "g" | "G" | "n" | "o" |

AURARRE T A0 align {8, VAT DAZEEAE AT —A> fill TF, ERDAMERETAF, R4 B,
UHZMERE. 18 A TR SRS AE M st r . Format () Jr PR TS MR EH 57 {E ¢ or
V) MR fll R . ELS R B B A 2 M T DA . SRR 2 B format () B
.

RO £ AT

® | &Y
I
r<t | R B A A N ZEN 5 (X2 R BN R B E) «

> s B A N AR SR GO EIRROA ) -

t= | SRHRHESOMEAERT S (W) 2R 2. XA “+000000120” JE
iﬂ%ﬁ&owﬁﬁﬁﬁﬁﬁﬁ?%ﬂﬁﬁo%W%%E$§ﬁﬁzmﬁ,Eﬁﬁ
NI

R L ERe e BRI ER R

R, BRIEE X TR NTBOE, BN T BRI A ST B AT, AR AT,
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XFFF I BA T
sign IO RIA R, ATARATZ —:

R | BX

"+ | FoRbRaE AT IR 5L

- | FoRtrE M AUE T GXEERIAMTR) .

space | FNMWAEIEEL BT B2, BRI RS .

The ' #' option causes the "alternate form” to be used for the conversion. The alternate form is defined differently
for different types. This option is only valid for integer, float and complex types. For integers, when binary, octal, or
hexadecimal output is used, this option adds the prefix respective '0b"', '0o', or '0x " to the output value. For
float and complex the alternate form causes the result of the conversion to always contain a decimal-point character,
even if no digits follow it. Normally, a decimal-point character appears in the result of these conversions only if a
digit follows it. In addition, for 'g' and 'G' conversions, trailing zeros are not removed from the result.

RIS I A T BT o X TR OB E A R AT, O ot BREOR A,
TE 3.1 BUEEC #5352 PEP 378).

" RIR R R AR R B HEOR R dr TR TR AT T REER R o,
to', "x " AL XY, RENEE A NEHEA T RIZ . R T AR 2B R B IR S R R

TE 3.6 UG BT ' I (5315205 PEP 515).

width J&—A 5 L/ N T B SE B T R R, BFEAEMIAIE . 0 B A A HAAR A 247 . Rk
A, B T B A E

2K g 55, FE width “FEHTIN—AN2 (1 0") FECR MR AL e BNE f 5 i B 7S .
XA Y TRE fill Z478 "0 H alignment 25F1%) '=",

precision ;&—>THEHIECE, FoRXFTLA £ and "F S AR SEUE A NIUS R BOR 2 DA UL,
HEXTOA "gr 5 AR S B NS RS 3 R 2 A T AR AL, %

BRI R B RN A vt 2 B 2 DAk 5 FENA R FARF . X T REEE A i i
precision.,
G, type € T HAE R AT S B0
) F AR R R AL -
%I [ &Y
's' | FAERRE . XA IEOA AL, ATDAE I .
None | 1 's' —Ff,
A R RN R AR -
KA | gX

'b' | R E DA 2 SRR .

‘o' | TR FEFTED Z IR R BC A A . unicode “EAT

'd' | R Hah A 10 BB

'o' | NEERIRE . S DA 8 IEE LY .

"' | PANEERIAE . Frt A 16 SHEEEE, /NS T REROR 9 DAERGEY

X' PoNERlRg . DA 16 S EE BT, T KRG EERR 9 DAY

n' | B X5 d ML, OREZAATETE 200 24w O R AT 24 R
.

None | I "d" #H[A],

TE LR R B, A nT DA R 51 1 R 2R R BRAR AL (B T 'n Hl None), X FEAY
i, SAEMLZ B £Loat () RERERUHAR 7 L

The available presentation types for £ 1oat and Decimal values are:
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2

aX

(0]

Scientific notation. For a given precision p, formats the number in scientific notation with the
letter *e’ separating the coefficient from the exponent. The coefficient has one digit before and
p digits after the decimal point, for a total of p + 1 significant digits. With no precision
given, uses a precision of 6 digits after the decimal point for 1 oat, and shows all coefficient
digits for Decimal. If no digits follow the decimal point, the decimal point is also removed
unless the # option is used.

lEl

Scientific notation. Same as 'e ' except it uses an upper case 'E’ as the separator character.

VfV

Fixed-point notation. For a given precision p, formats the number as a decimal number with
exactly p digits following the decimal point. With no precision given, uses a precision of
6 digits after the decimal point for f1oat, and uses a precision large enough to show all
coeflicient digits for Decimal. If no digits follow the decimal point, the decimal point is
also removed unless the # option is used.

|Fl

ERFR. 5 £ ML A2 nan #50 NAN FRF inf $O5 INF,

'g'

General format. For a given precision p >= 1, this rounds the number to p significant digits
and then formats the result in either fixed-point format or in scientific notation, depending on
its magnitude. A precision of 0 is treated as equivalent to a precision of 1.

HER R AL T - R 2R e AL p-1 TR LR 4 R A 1548
Hexp, AUR M <= exp < p, HrmPA-4 F/RF RUEIN LA -6 FrRDecimal
{8, RECTRUER £ RS p-1-exp IEATR UL, RIS, SRRl
HFRER rer FIKGEE p-1 BATHE M. TEMFIFOLS, #oMARE T PR R
KRR EE, MR/ NI G R TN PR i, BRIERN T
RN

With no precision given, uses a precision of 6 significant digits for f1oat. For Decimal,
the coefficient of the result is formed from the coefficient digits of the value; scientific notation
is used for values smaller than 1e—6 in absolute value and values where the place value of the
least significant digit is larger than 1, and fixed-point notation is used otherwise.

IEFATESS, IEHEA nan 253 HlgiE L inf, —inf, 0, -0 il nan, JCIEAGHEEM
e .

TR, BT o, AT SRR KA 5. Jio 5 NaN
BERENRER.

Wy X5 Tgr MM, AFZARTET B 2 U 2410 DRI B R A A T A R 70 T

T

Fort . FRRCF LA 100 s s (£ %3, R — A

For float this is the same as 'g"', except that when fixed-point notation is used to format
the result, it always includes at least one digit past the decimal point. The precision used is as
large as needed to represent the given value faithfully.

For Decimal, this is the same as either 'g"' or 'G' depending on the value of context.
capitals for the current decimal context.

The overall effect is to match the output of st r () as altered by the other format modifiers.

BB

ARy Estr. format () HIRAIRBIALSIHZ & A% L

BIEEFERZHEO T S5IHM « A2, Ho@im T 3 #

WS N " {:03.2£} ",
RS S IEVE IR SCREFS R R, KHE LA R /R Bl i .
EUANAERUTEE 2 &
>>> ! , , '.format ('a', 'b', 'c")
'a, b, ¢’
>>> '{}, , '.format('a', 'b', 'c') # 3.1+ only
'a, b, c'
(%))
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(22 B30
>>> '"/2), {1}, {0}".format('a', 'b', 'c")
'e, b, a'
>>> "2}, {1}, {0}".format (*'abc') # unpacking argument sequence
'c, b, a'
>>> "/[0}{1}{0}" . format ('abra', 'cad') # arguments' indices can be repeated
'abracadabra’

HAFVIISE

>>> 'Coordinates: {latitude}, {longitude}'.format (latitude='37.24N', longitude='-
—115.81W")

'Coordinates: 37.24N, -115.81W'

>>> coord = {'latitude': '37.24N', 'longitude': '-115.81W'}

>>> 'Coordinates: latitude}, {longitude}'.format (**coord)

'Coordinates: 37.24N, -115.81W'

VISR

>>> ¢ = 3-5j
>>> ('The complex number {0} is formed from the real part {0.real} '
'and the imaginary part {0.imag}.').format (c)
'The complex number (3-5j) is formed from the real part 3.0 and the imaginary part.
‘—>_5.0.'
>>> class Point:
def _ _init__ (self, x, vy):
self.x, self.y = x, vy
def _ str_ (self):
return 'Point ({self.x}, {self.y})'.format (self=self)

>>> str(Point (4, 2))
'Point (4, 2)'

VISR

>>> coord = (3, 5)
>>> '"X: {0[0]}; Y. {0[1]}".format (coord)
'X: 3; Y: 5

AL 35l Sr:

>>> "repr () shows quotes: {/r}; str() doesn't: {!/s}".format ('testl', 'test2')
"repr () shows quotes: 'testl'; str() doesn't: test2"

XFFFSCAR LA B A 7 TE -

>>> ' [:<30}".format ('left aligned')
'left aligned !

>>> '/:>30}" . format ('right aligned"')
! right aligned'

>>> '/[:730}" . format ('centered")

! centered !

>>> ' /[:4730}" . format ('centered') # use '*' as a fill char
l***********centered***********'

B s+f, s-f M s £ AKIREIETS:

>>> "/:4f); {:+f}" . format (3.14, -3.14) # show it always

'+3.140000; -3.140000"

>>> "/ f}l; {: £} . format(3.14, -3.14) # show a space for positive numbers
' 3.140000; -3.140000"

(F0AkED)
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>>> "[:-f); {:-f}" . format (3.14, -3.14) # show only the minus -- same as '{:f};
—{:f}'
'3.140000; -3.140000"

B ox Tl S0 DA BB R A [l (7 4 A4

>>> # format also supports binary numbers

>>> "int: {0:d}; hex: {0:x}; oct: {0:0}; bin: {0:b}".format (42)
'int: 42; hex: 2a; oct: 52; bin: 101010"

>>> # with 0x, 0o, or 0Ob as prefix:

>>> "int: {0:d}; hex: {0:#x}; oct: {0:#0}; bin: {0:#b}".format (42)
'int: 42; hex: 0Ox2a; oct: 0052; bin: 0b101010"'

MEHZ S TR B

>>> '/, )" . format (1234567890)
'1,234,567,890'

PR AT E:

>>> points = 19

>>> total = 22

>>> 'Correct answers: {:.2%}'.format (points/total)
'Correct answers: 86.36%"

(R s R & T Ak

>>> import datetime

>>> d = datetime.datetime (2010, 7, 4, 12, 15, 58)
>>> '"{:%Y-%Sm-%d $H:%M:%S}'.format (d)

'2010-07-04 12:15:58"

IRES AR IR IR Bil:

>>> for align, text in zip('<">', ['left', 'center', 'right']):
'"{0:{fill}{align}l6}"'.format (text, fill=align, align=align)

'left<<<i<!

'ANANNcenter AT

'>>>>>>>>>>>right’

>>>

>>> octets = [192, 168, 0, 1]

>>> "/ 02X 02X 02X} { 02X} . format (*octets)
'COA80001"

>>> int (_, 16)

3232235521

>>>

>>> width = 5
>>> for num in range(5,12):
for base in 'dXob':
print ("{0:{width}{base}}"'.format (num, base=base, width=width), end=' ")

print ()
5 5 5 101
6 6 6 110
7 7 7 111
8 8 10 1000
9 9 11 1001
10 A 12 1010
11 B 13 1011
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6.1.4 ERFFFER

P FEAFERRAL T B PEP 292 FTH 3R 0 3 ) (8 1 A R B4 X o A4 R 10— A 2 2 SO [
Prik (18n), PATEMIASET, B & ARG R A Sh BEGEAS SCAS B % A U ) Python A LAl Py 8 7 4%
L TR E R . MR T R AF R A B ASEE 1180 [ EM — R, 52 fluflil8n £,
FNCFAFER ST S WO, B AR R0 -

o 55 NEENFTS; BN S,

* Sidentifier NFM HMFF, BEVLHE—14 K "identifier™ AUMLGTEE., FEERINEOLT,
"identifier" FR#HIMEE ASCH FHIATY (HU4E FRIZ) AR Fe, ARG, AR
R s ASCIL P 3k . 76 S FAFZ G — D IR R PRS2 5 0 AF I & 45 .

e ${identifier} &{F sidentifier, 5T 5 EIREABAIESNZE ST —ER 0 rbR
A ERFN RSN, Bl "${noun}ification™",

TEFAFER I AL B R s K585 K valueError,
string B T LXK Template 38, Template f FHITTA:
class string.Template (femplate)
G IEAHEZ— SR B 75
substitute (mapping={}, /, **kwds)
AT, R BB TR . mapping AT RCF X AR , HA A SR DL CBOA i
BifFe BEEARE T AR B4R SR, A SR BRI 24T 4 R4S ) mapping
l kwds 3+ BAFAEFIZIS, WIDA kwds "By 5 A5 A5G -

safe_substitute (mapping={}, /, **kwds)
R Fsubstitute (), NEZARIMBA L OLFFRAE mapping Fl kwds R F], K2
gl kKeyError SJ#, 1 I I 5 (L FF A B B RoR FE S5 R FAF R . 75—
Hsubstitute () W22 5 R ALMAE H AL 0L T 1 BUAY S FF ] S R [l s T A 2 5l

ZiValueErroro
W RN “a”, BBV TR & A HAL T3, (HE S22k [0 v H ) A AFER M
AEGI K= WH—IrHkREL, safe_substitute () WATRBIRATA B4, HH
B M 2 B DA% AR, BIINEL & 2 R 2 BRAT . A O B AESE 5 BN 2 A1 Python
PRIDFFIY (5 AL A5 4

Template [SEBIESRBE—A A Bl w1

template
RN N AL AF) template ZHIRALE NHIR G . —ORUL, IRANZBHNE, EHAREIEK

BT

PATR S — A n e fik PSR 4 7w 081 -

>>> from string import Template

>>> s = Template ('Swho likes Swhat')

>>> s.substitute (who="'tim', what='kung pao')
'tim likes kung pao'

>>> d = dict (who="tim")

>>> Template ('Give $who $100') .substitute (d)
Traceback (most recent call last):

ValueError: Invalid placeholder in string: line 1, col 11
>>> Template ('Swho likes Swhat') .substitute (d)
Traceback (most recent call last):

KeyError: 'what'
>>> Template ('Swho likes Swhat') .safe_substitute (d)
'tim likes Swhat'

PERY IR ARATLAIRE Template )12k B OERATIETE . 2 HafF, SO0 TN A R i A
IEMFEA AL H Y, AR LB HOX L2 i -
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o delimiter -- iX5& A RN S AF R IR 0 BRI AT R A . BOAEDN S RIS T ik
IR FRS, RS IR AE L BRI W EAF R re . escape () « BT RARASREFEREZ
Z AR B BEAT (BT 280 28 44 25 1) HR AR BN [R] B 40 BRA )

o idpattern -- X J& F R IR AW AL TGS 09 5 OLAF AR IR W) LGk =0 BRIAE N IE Rk =0 (2
a:[_a-z][_a-z0-91%) ., WUREAH T MEM I H braceidpattern “hj None N AR X 0 $FVE H T4
EHE S 0 AT

s T ERIARY flags 5 re . IGNORECASE, 3 [a-z] W PAVCECHELEE ASCIL F4F. [HbFA]
TE3X B T RS a.

1 3.7 JEEL: braceidpattern W] K 7E OS5 ESFISMNEHEST IX 73 B A

* braceidpattern -- W JEVEIIT idpattern (B2 R AHIE S SV AL . BRIAE None I
#0138 3 idpattern (RIFEAETE S PN ERFIANERAE A A A0 o SR H @, OB ARV A 16
FES AR LSS5 10 5 A SOR R AR

3.7 FrR I HE.

o flags - FHAE % 13 F TR 3R 40 P 28 A4 E 00 2 08 00 . 0 0E ) 2Rk AR . BRI R re.
IGNORECASE, IR re.VERBOSE G & #iM NiERR, HILH & X0 idpattern W75 B4 41
IENFEER A E .

3.2 BRI HE.

PER 5 —Fpakait, 4] DA B R P pattern KB TE MR ASRARIAEML, R (E 0
H— B G A4 AR R IE M kAR XS R BT T E 245 AN, PAR IER L i
AFRALIN -

* escaped -- X NLHVCHCESE LT, FEERIABH R $5.
* named -- XL G S 0 G OAFAFR BN 26 SRR i 43 B AT o
* braced - X/ NHVCECH A BTG50 G OIAF 240K BN 408 SR i s B Ar ecE e s 5 .

o invalid - EXAGIPCPEAT A HAD M R AFREN GEFN A IEAT) . FF B 24 e IR A5
Ko

6.1.5 5HBhiF %Y

string.capwords (s, sep=None)
fstr.split () BSEIRD NI, @flstr.capitalize () FRIAE N RFGEA, €
Mstr.join () ¥ KRG EFE AT WRTTIERNE NS sep B W BN None, W%
%g‘;gg?ﬁ%ﬁ%ﬁﬁ%’l‘%ﬁi‘%ﬁ“#ﬂﬁ%ﬂlﬂi%E’J SHTRWREER, BN sep KGAHRIFI
B

6.2 re - IEMRENIRIE

PRCHS: Lib/re.py

ARG 75 Perl 1 5 JE{UR I 2L A VAL HRARE -

BEAFIRHE R FAFHR IR AT A Unicode “FAFER (str) , WATLAZE 8 P37 H (bytes). {HiZ, Unicode
TAHHRS 8 AP ERONREIR A AR, RARE — T B A ILE Unicode “FAFHR, L ZIRIA;
Kot MPATRBARIER, BT A AR R AL AT B T BRI R A AR 2 — B

IRk A AL O\ ) SRFTRFRIRIE B0 SRV BRI 7 AF AR 5 A BT TR IR 3L
X215 Python {4753 FHME AR ) 745 A H B0 A2k 5 Bilan, DLl — D SORHLT
HI{E, AP ATRELAE I \NAN T RIS, PO IEZRA AU \ N\, AR SR AE 1
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Python “FAF 53 I H SUA 7R \\ o T HAB SR, 7E Python #7445 53 5% T {1 HH 66 1 B9 e ARHEL
RAALM ISP, BAERF &7 AiDeprecationarning HRFERRKM N SyntaxError. 1
A7 RIS 15 M Rk s A RN e S AT IR R e

FR DRI Je N T I M Bk AR ] Python SR AT F0RIE; A o RIRIFATH I {E T
RAHTR AT TEFRA . P £ \n" FoRa '\ Al 'n' PIASAROSARR, 1 "\n" R R
WE DA T . HEUHE Python AR FHd F AT & BT XA IR 745 3 iR R

23 1 W A SRR SR S R bR R 3k, AR 2035 B fd X X RO — AR, AR
FeomiF—MNIENXTR, Rk T — LIS

S U

iiﬁ*ﬁﬂ% regex , $@ it T S HRIERE re BIBRARAH) APLEE 1, [d] i fe it 7 hi 2 BRI B 42 1Hi ) Unicode
.

6.2.1 IEMRENXIEZE

—MENFGAK (B RE) $85E 7452 VERCH AT B A 1 eR T DALEAR RS A R4 F R 1R R
ERYIENIZAACRL (B —MENFEA R PLRCR]— AR, X PR EE S SRR ) .

IEN ek nT DABEE ;. WR A F1 B #RIEMEA, B4 AB 2 IEMFEEN. @, WRFHFE p It
Bt A H H 23— 7458 g VLEE B, I3 4 pg W AVLHEE AB. [k A 83 B SR S #iete, A T B A7AE
A B mAEEI . IrPA, B AR DMRZE S W X LG AR i f B iiE Ui . TR
2 E N FRAHIS LI, 2% the Fried] book [Frie09] , B35 HAh i 4 2 1Y 1555

PATR R IE MR AR A T B0 . RN (5 EANER . 2% regex-howto,

TE Mk 5 URT DA 35 8l B FR R AT . ORI Tl A, bean A, rar, BT 10, AR R B
IEMERR. BATHICES H & AR ADFEEEEFAF, FrPA last PEECFAFE " last ', (FERX-—H
flER s, FATREA this special style R AFIRIENFRENX, WHEANWETS, LILERKFERFH
] 'in single quotes' , BHF|EIEK.)

AUCELE, W 1 B O, R TRRATAY . FRR TG AROR B REHE S L, AT AR I 55 i
) TE M Fak A AR

BEREBMIMF (. +, 2, {m, n}, ) NREEBERE . R TIEREEE » BI5F, MHAST I 81
ek 2 L. BNV H—ANNEEERE, TAERES . an, £ (2:a{6}) * ILEL 64 'a’
TR EEAEEREL

FEIR T
- OR) FEBROAEES, DCPCRR T HATIATE AT WPRIEE TIR8ED0TALL , BEXF IR IF A TAF AL
TAE o

A (FEAFFS) ICEC ARk, I BAEMuL 11 INE Bl el 7 e i B M .

$ VCPCEAFER B BCE R AT B R A TAF I BT — NP4, FEMULTILINE FXF W2 DERC A T4F 2 Hi )
VAR, foo PLfRfoo’ filfoobar’, {HIEN|ZEiAF foos H LR foo’ s A ML, I ' fool\nfoo2\n'
HE & foo. s, LA foo2’, (HFEMULTILINE #53 N A PAVLHCLE] fool”; FE ' foo\n' Hi#E $
SHRBIA (FH) VLt —ANEBRTRZ 8, —NMETFARIEARE.

KB B IE VTR 0 BT A, REZHILE F4AFH . ab* &K 'a', 'ab', B 'a' J§
HRFETEA "D

S B B ) IE VTR 1 BT S . ab+ SVUE 'a' SR 1 ANUA EEMEEA 'pr, BASIT
fi *a',

Ko} R A A T UG UEHD O 3 1 R EEAE . ab? &ULH 'a' B 'ab'.

*2,42,22 "5t R BIATER R R ARey s EATEFA SR T R T REZ I UL . A MR AN TR
AT A WERIEN <. *> HEHILE] '<a> b <c>', BRHSVUEENFAE, MAME '<a>'.
TEABAF 2 JEaIN 2 B ERER DA 3E 720 & X dfn: % T BT ILED ;. RE VAPt
DL, (HHIEMEL <. 2> BRI PURL ' <a> '

*

<+

J
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{m} XFHZ AR IE MR EVCEE m B DT m B SEOCRR . N, a{e} FFILE 6 4

rat, HEARER S 1.

{m, n} XFEWEIEFT m 2] n RULES, 76 m Fln ZEHURRZ . I, a{3,5) FFILE3F S 4 rar. &
W m EOARE TR 0, 20 n 45 E B ONICHRI. H a{4, yo FFILEE 'aaaab' B5F 1000 1
‘a' B A b, (HRREIEAL 'aaab' . SRR, 15 TCIESE RIS T 1% 2 WE S 2 B

{m,n}? Hi—AMEWFIETTAEE, R B/ DA i, XFF 'aaaaaa’, a{3,5} L
54 'a', Ma{3,5}? HILE 34 'a’.

\ FSCRRRTAF (SUVRURITHES '+, v 2, B ), B 2R —MRRIRIF S RRRT8I 2 G 2T

e

WERAREAT G R R AR (o raw' ) SRFBHEX, ZEA2C Python WA AL AL SUF51;
UL S 5 A Python B 70T 3R, SORMLAI A5 4 BE th BUAE 747 HE o A28t Python W] PATH
HXASFI, ISR R BT PR o XK SRR ARRRT , P AR RS, B fo Al LA %
B, W R AT .

[1 HFER TS B EGP:
o FAFRILAMMMANH, AN [amk] PEAD 'at, 'm', HE 'k,

o WIAFORTAFER, @il - B TEAF R, e [a-z] FFIEEALAT/NE ASCI ¥
£F, [0-5] [0-9] KFILECM 00 | 59 BIPINIELT, (0-9A-Fa—£] KFUCECALAT 7 db il Hfr .
MR - PEAT TR SC (LN [aN\-2) ) BEEEMMETEEAECERRE (W [-a] 8 [a-1), Bt

(/4 A |

HEREEEAF -
o WK FAEEAT, RETCHEIRS L. [ (+*%) 1 REAVTEGX LA SCEFRF ' (', '+,

'*',OI")'O

o FARFERM \w HF \S (WTE ) EEANI AR, B0 PAVCE A F45F HASCIT 5§
FLOCALE B,

o ANESATEE N B TR AT Al BORORBEFTILRC . ARG TR " TR RERS
W FAPRFSPICES, o (5] FFICECHTA TR, BRT 'S, (] FFILEITAE AT, BT
AN ERAESRGE L, MR 3L

o TEHEGWEILH PR "1, AWM, BaMEEZ RN BB, Zat ez
ELEEM. e, (O NI A 11O (4] #nT PACEHES .

* Unicode Technical Standard #18 HL iR E 5 A FE A BAE SR T BBFEAR RSN . 2R 2 2048 15
¥, AR THEEBIX AN, —ANFutureWarning Rratef 2 LAE LY raise, A5
PURJURME DL, SEEH ' [ G, BSOS IO FERTH -, tes, ' ~~" f ' AT
WAL FHERFEATH R AL X

5 3.7 U HC QR — PR AR TEAR R LU, — A Futureliarning & raise .

| AIB, ARl B RMRERIEMZELN, €@ IENFEERX, VL A 80 B AT E W Fk A mT A
VR, BWRADMEAS (WFA) WNEH. S EREAERR, 1 SRR IE R ZE R
HMATICHL . M — RS R TTECR), XA IO, HEEE, —H A TERY), B
PEATUCHD, BRfEEREF A — AN WU DCHD . s iE, ' 1 BRSNS . IR T ' AT,
i\, EEINEESEFAER, ).

(...) (HE), KEESHEEENERS, IFFRRBEAGRIHASRE. ITREERE, AN
A PAGEREL, ] PATEZ G \numbe r # SUFF AT AR VCES, 2 ot AT Egl i i . BPCE 45
verEEE ) LN (E\) AR E T EA R (0, D .

() RIS (—4 "2 EREE O S ). 2 FHE DA E T EER
frafeiifk. My REFEIFAERNAS; (2P<name>. . .) ZME—KIBI5. PATEHRIS
FEIY o

(?ailmsux) ('a','i','L','m",'s', '"u', 'x' PP—DHEA) X PHGIEH— DB FRF; XLk
AP IE N AR E L T hnicre . A CLIEHEC ASCI Z£4%), re. I (ZWEK/INE), re. L (iF 5 #iH),
re. M (ZATHER), re. s (i dot LR AH4F), re. U (Unicode PTRL), and re. x (JUEKAER). (X4L
FRACAEAL S 79 2 HAR) A0 SRARACR X S bRt ) S e IE Mk s, XAt R A ., kT
fEre.compile () Witk flag ZH0. FRiC NZAERBNFAF R RN
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(20 IENEFESHYEHPARAS . PCECAESE S W AT IE M Zks, (H s BT DERCH) T 45 R ARt
AT USSR B 2 2 SRR R s | ]

(?ailmsux—imsx:--) ('a','i','L','m', 's', 'u', 'x' YO E LA, 2GR - fElS
WEREE "1, 'm', 'st, k! PR EAY) XEEERNFR U H b R B KR
Fricre. A (PEHL ASCID), re. I (ZWEK/NE), re. L (BT WK, re. M (Z47), re. s GRVCEAHTA
F4F), re. U (Unicode VL), and re. x (JUEMR) . (FRicfiRfE s n 2 )

'a', 'L' and "u' YENNEBARICRHEHERE, FIABITRRESS & E i, oiEmEE ' . 24fh
TR A BEE N, Bt TS AR PLECE . #E Unicode FEXH, (2a:...) V)
ek HUCHE ASCI,  (2u:...) )4l Unicode PERD (BRIN). 7E byte FEXH (?2L: .. .) YICHIES
W, (2a:...) P LICE ASCIT (ERIN) . XAt LB S A P ICES, 55 7N DU
R SZ

3.6 B RE.
T 37 R #4755 ar, LA tut AT AAE— LA N

(?P<name>--) (A 4lE) EOUENAE, ERICHECH 1 HHIEINBRE L & LY name R 3R .
H G4 W AURATRLUN) Python ARiRAF, IF HAF AN A48 HBEH — M IEM Sk 0E L, HAEE L—K.
—MPSAGHERE MG AS, MBI NHABA S —FE.

A A A AE=R B SCP S AR (2P<quote>['"]) . *2 (?P=quote) (Hylje
Yo, PERCERS ]S B MG SRR 1 A7 H) :

5|4 & "quote” Y ET X 5| HAE
TEENH BN

* (?P=quote) (WI/R)
e \1

ALPRPERCRT 52 m

e m.group ('quote"')
e m.end ('quote"') (%)

i) re.sub () HKY repl ZH0T . \g<quote>

e \g<1>
. \j_

(?P=name) S5 —A A4 G: EICHCHTEARAS Y name [ fir43 414 DRG] Ef [FIRR A 7 ER
(4--) R HUEH N2 PAM

<) PEEE - NE, HEHFAEEAEXB NS, XA lookahead assertion, A, Isaac (2
=Asimov) Ll 'Isaac ' BATEGHE 'Asimov' WHE.

(21 PUED - RGN . XA negative lookahead assertion (FiMLEL) » LENE, Isaac (2!
Asimov) HAJGH & 'Asimov' WEA VLA 'Isaac ' .

(?<=-) PCECAAFRYFIAE, EMEIETE - B NE R 456 &. XWY:dfnpositive lookbehind
assertion (IE[JEHMIE ). (?<=abc)def &AE 'abedet' k3| —AILHL, FNEMSHEE 3
MR A R B E S VLA AW IEE AR E K1, BB abe 8 a | b & iF
B, B2 a* flla{3, 4} AAJPA. ¥ DA positive lookbehind assertions FFIGHFER,, 4l (?2<=abc) def
A RM a FFIRE R, MM d AERAE . R EEEMERE M ] search () BREL, M AEmatch ()
S

(?

>>> import re

>>> m = re.search (' (?<=abc)def', 'abcdef')
>>> m.group (0)

'def'

B TR — M AR 13
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>>> m = re.search(r' (?<=-)\w+', 'spam-egg')
>>> m.group (0)
leggV

TE 3.5 MUE MG B e KA A5 IS

(?<!-) VLERMEINIEZHIAR ... IFER. XY negative lookbehind assertion  (JGHLKTEEEE) . 2K
PUE S IETE , a5 ISR 2 2 KB . H negative lookbehind assertion FF- 45 A2 AT PAA
FAFR I IR R 7 B T VLR .

(? (id/name) yes—-pattern|no-pattern) Il & 45 & §Y id o name 17 7E, B & 2% i VU fd
yves-pattern , 2 VCE no-pattern, no-pattern AL, HWAIDAREZNE ., Han, (<) 2
A\w+@\w+ (2 :\ . \w+) +) (2 (1)>1]$) 22— email 3L PCHE, JFVUAC '<userfhost.com>"' B
'user@host.com' , {HASPLR '<user@host.com' , HHALPLRH 'userfhost .com>",

N AR POt RS2 ASCI RS ASCH 4, TRATE

NIRRT LSS — A 54F. e, \$ PERCTAF 's .

\number PLEIHFRFEWAHEG. BMETE—THEG, AN 1 HHHES. i (.+) \1JCH 'the
the' B3 '55 55', HARLILAL "thethe' GERAGFEMEMZM). EAFIKTH BB T ILAC
HITH 99 NH G . QIR number W55 — 140002 O, BUE number j2 =4 )\SEHIEL, BERASWEEZE
—AA, MR\ E. £ LA FREEAN, AR R TR R AT -

\A& HPLELERF R iR .

\b DCHl %S FAFER, H R AE IR R e &5 B AL B . — DA goE O — a2 s . i, 3@
O\ SO \w FIN\W FAFZ 0], 5308 \w AR TG/ R, BRGLE v \bfoo\b"' L
fic 'foo', 'foo."', ' (foo) "', 'bar foo baz' {HAJLE 'foobar' B# 'foo3’,
BT, Unicode - EHRICSF 275 Unicode By, ILEZAIDLHASCIT RS Asie, 1
RL0CALE GREHL 0TS, NI A A R BN, \b BT, DM
Python 4 A IR

\B VLEIZFAFH, (B RAEFERI T koiE 45 . BEE r'py\B' L 'python', 'py3', 'py2",
fERTEHL "oy "', "py. ", B "py! . \B & \b WHEE, FrbA Unicode #3142 B Unicode
B, BUFEUR RIS, BT AR ASCT T ARk s . WAREEH T LOCALE #rak, WiR]AYI S
P24 TS DI

\d
%t Unicode (str) F£ A PLREL{TAr] Unicode T#EHiI% (3i/&7E Unicode “F4F H 5% [Nd] HLIF4F)

XAFET [0-9] , FRZ HAMR B 58 WPRIKE TASCTT bnif, WiHILRS [0-9] .
T 8 i (bytes) FEA:  VERCALfT-HiEHI%L, i (0-9].
\D VEPEATATIE+ R4 B \d Bk, WPREE TASCTT fRak, AHYMT [70-9] .
\s

%t¥ Unicode (str) FEX:  PCRALAEfA Unicode 25 AT (36 [ \t\n\r\£\v] , MG REHMFRF,
EC AR [R5 5 HEROI N 24 58 B AN BRAT2548 ) o ASRASCT T B, Wi HPEED [ \t\n\r\£f\v]

T 8 fif (bytes) #£3X: VUit ASCH Y4 74T, w2 [ \t\n\r\f\v] .
\S PEREUTATIES AT e \s Bk, WREE TASCIT s, A4 T [~ \t\n\r\f\v] .
\w
%fT- Unicode (str) $£:X:  PCFC Unicode JiliE 74T, A& 1 AT DA BRI ) 46 )G 247, A
FERCERINRIZR . WARE T ASCIT Ak, WEHILEL [a-2zA-20-9_] .
T 8 fif (bytes) X :  VLL ASCIL FAFF BB A M RN R R, w2 (a-zA-20-9_] . 1SR
W T LOCALE BRic, #EVCHC Y HiiE S KIRA B 7 iR R R .
\W VLR EBRR ERF AT X5 \w IEMR. MR TAsCIT bR, X%+ ["a-2zA-20-9_1.
WA T LOCALE AR, DU PUEC 24 wif DIEk H BE AR B8 B AR T R B 7455
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\z2 HICHFEGS .
2 4y Python FARIE L A5 Wl 1F W b XA i 0 # % -

\a \b \f \n
\N \r \t \u
\U \v \x AR

(R \b BN THRR BB A, ERIETREANRRBRK, L (\b] )

"\u', \UT R AN B OF S TE Unicode B RTER B, 7E bytes B EATS SEET . RIIHY
ASCIL L SUPSIRBAER R, SBEUEE RAAL

NS AL SR — A RIEA. MRS G2 0, B8 A = AN, IR AR e\t
B S HAMRRE oL, AR AGIN . XTFAERSCR, Nkl URZ A = ARk

5 3.3 U S BT \u' FNUY B U
T 3.6 BUEEE: iy '\ ' A~ ASCIT 4R 4L A 1 X2 A i«

TE 3.8 R SN T " \N{name} ' ¥ 75|, STEFAFRFHED -, B R T 4 Unicode F4F
(Bilfn " \N{EM DASH} "),

6.2.2 EIRAT
BHE SCT LA L, W, M—DBI5h. AL B0 i 5 1 R W B A0 ik oA (b7 —8
Frlk) o HERAREEMN, MRSERIEMREA G, ZIETEATHAR.
TE 3.6 CE N AR IR R RegexFlag KRS, XML enum. IntFlag T2,
re.compile (pattern, flags=0)
FRIEMFB AR iR — B0 Ak X 2 (IEWXESR), WA T USRS, @i ik R4y
Yimatch (), search () PARFHABDI I HiiA .
A FRIEAX AT W] DB 1 8 AR e AR EE . (HAT DL DA AR AR &, WA (27 OR #
ekt (1 BA4E4F)
5]l

prog = re.compile (pattern)
result = prog.match(string)

ST

result = re.match(pattern, string)

WER T L WM XA IE MR, i re. compile () MGRFAEEXNIENXFR A AL, W]
PALERE SR8

M Wlidre. compile () HIFIGIIRER, FIBERIN RESWZEAT, FrA B ik Wk Xl
FHICTE 25 JE 2 1 1Y) I

re.A

re.ASCII
ik \w, \W, \b, \B, \d, \D, \'s #l \'s HPCH ASCII, ffii//& Unicode, iX H X} Unicode FE:UHRL, £
1% byte #ECZ 0 . M AT RITEIEE P NBRRE (2a)
W, N TRFRGHE, re. URCHKAAIAAE (BB MR X re . UNICODE FliR ATER (2u) ),
{H2iX 267E Python 3 J2TUARY, PFMERINFAFHR EL 42 Unicode T (I H. Unicode VEEEAS 21 byte
HE).

re .DEBUG
SRR debug (58, WA NIEFRIC.

6.2. re - IEMFEXIEME 103



The Python Library Reference, k% 3.8.7rc1

re.I

re .IGNORECASE
AT MR NE VUL Fiba A [A-2] WA VLE/ NS F4F. Unicode PEFE (Hbin U PEFE 4) [FEA
M, BAFRE T re. ASCTT FRic k25 - ASCIL PLT. 4 HiiE & R AL U X MR, Bk E
T re.LOCALE FRid. iIXMHHY T NEARIC (21) ©

R, HiE T IGNORECASE FRit, % Unicode #£3X [a-z] { [A-2] MZEERT, BRSILHL 52
A~ ASCH FAFHI 4 MAAMAAE ASCH 4% T (U+0130, £ T KRS T AN A L), v (U+0131, $if
TU/NBGEA S, T (U+O17F, 51T /N5 s) and 'K (U+212A, HI/RSCAFS). iR ASCIT dRid,
WIS 7 firA” 22 .

re.L

re .LOCALE
Y B DI E \w, \W, \b, \B FIR/NEHUEILAL . X AR HAEXT byte FEUA L. X MRid
AWEFEME, FOE S RIEHLHRATTEE, B R KR —A" 2B, 1 HHEXT 8 A3 E 3K
Unicode VLALTE Python 3 BLERIAJSH, A DMEFEAFIE T o XM AR (2L) .

Tr 3.6 R : re. LocALE HEEM T byte #ER, i HAfEM re. AsCTT —#H .

7E 3.7 BUE B W T re. LOCALE FRit i 4 idk 1 W% G FAe S 3 OB & IR B . 1B X
IR AR VE T Y I 52 e HL 2R

re.M

re .MULTILINE
WEG, BT TR, 81T (BT R ERNAES ) s
FF s TLRCFAFER R, BTSSR (BATAFRTE AR5 ) . BRAEOL T, 7 PEREfFeR =k,
'S LA . R NERERIC (2m) .

re.S

re.DOTALL
ik RRR AT IR EE A AT, AR TR WA X AL, . BEUCHD R T AT A HAh
ERFRF R NEARIE (2s) .

re.X

re .VERBOSE
EASFMC VARG 5 5T BT B B AU IE W3Rk K. i o BORITR Iy ERE . S BP9 2 20,
BRAE— AR A Y P ECE B RRHLE S, BUEETE *2, (2: or (2P<> SFHZ N —FTH
A # AEFRFERGE SUT, WA EZJFHIA T2 R,

SR T TR DR 3 CA A L DT S — - R

a = re.compile(r"""\d + # the integral part
\. # the decimal point
\d * # some fractional digits""", re.X)

b = re.compile (r"\d+\.\d*")

X NER-ARIE (2%) o

re.search (pattern, string, flags=0)
FAREA T4 B RBICEAER S — D OE, FFRE— MR T fe s 2. ARA TERE, #iik
[l—A~ None ; VERIX AR EN—PNFK L2 AR .

re.match (pattern, string, flags=0)
MR string FHIGHY O B0E ZAFAFICHE] T IE R AR, iR [l — AR D fext 2o AR
AUEAS, kW None ; VEREREBREZILARARM .

HERERMULTILINE 247850, re.match () R VCE PAF R ITIA AL B, 1A VEEC AT TR .
WRARAEE L string AT, il search () KM (WA BFsearch() vs. match() )

re . fullmatch (pattern, string, flags=0)
WEFEAS string VUL S E W FRIEARER, Wik B — R T fext % o BEER [ —A> None 5 ¥F
BRI ERK TR AT .

3.4 BN RE.
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re.split (pattern, string, maxsplit=0, flags=0)
N pattern 53T string . QURAE pattern "PHIREITE S, IR FTA H R SCF M ETESIR . W
R maxsplit A%, 2 IAT maxsplit Yoy B, TR B PR RRR R 25 21 s — oK.

>>> re.split (r'\W+', 'Words, words, words.')
['Words', 'words', 'words', '']

>>> re.split(r' (\W+)', 'Words, words, words.')
['"Words', ', ', 'words', ', ', 'words', '.', '']

>>> re.split (r'\W+', 'Words, words, words.',6 1)
['"Words', 'words, words.']

>>> re.split('[a-f]+', '0a3B9', flags=re.IGNORECASE)
[ro', '3', '9']

RIS FRAT AR, F BRI PR RIT G, IBAGR LU DS PRI . W T4
FethE—+E

>>> re.split(r' (\W+)', '...words, words...")
rty, ..., 'words', ', ', 'words', '...', '']

DORERTE 73 PR 4R 2 Hh BRSSP AR A (07 2
FE S DEECRF 0 TP A A, (HRAEA I AR DLAE R

>>> re.split(r'\b', 'Words, words, words.')
(v, 'words', ', ', 'words', ', ', 'words', '.']

>>> re.split(r'\W*', '...words...")

['l, IV’ VWI’ 'O" 'r', ld‘, lsl, IV’ ||:|

>>> re.split(r' (\W*)', '...words...")

[", l'..V, |', Vl, IWI, ", IO’, |', ’r', ’l, 'd', 'l, ISI, '---'[ IV, IV’ VIJ

A6 3.1 U BT R IC S
TE 3.7 MO B 3N T S AR ER I RE A B

re.findall (pattern, string, flags=0)
X} string 1R [l —ARNEHE I partern WUCELS 3R, string MZE B A #EATHIH,  DCECHEHR 2] 907 3% 0] o
WIRFEX BAEE B 2, kBl E5)%: e Dedms R (WA BB
HEWTE) . S ESESELSRE.

AE 3.7 BOEHC: AR PEREIAE vl DATERT— S PE e S B 1.

re.finditer (pattern, string, flags=0)
pattern 7€ string AR AEELICHE, R BEH—A kR Efieraor SRAFT BEext % o sring N4 B
4, VLRCHEUTHES . S TR A S eSS R

AE 3.7 BCE G AR VL RS IAE Al DAERT— S PE e S B T .

re. sub (pattern, repl, string, count=0, flags=0)
IR [ repl B ARAE string B /e i AR E & L) pattern TTARTS ) FAFR . ANRAEEA K,
DA Tl A28 Wi (8] string. repl W] AR FAFERBREG WA, DL AR o] SURMT 3 U751 #5
PR WYL, \n DB NMIATRE, \r QP DRI, RIERHE. R
ASCIT 455 T AN R BEAEAR R, 2PCAERT KA . HABK NS SUFHI BN \ & 2 0RFF R
Feo mJE5I A E \6 2 MRS 6 HATVTELE| A4 ok B i . fian:

>>> re.sub(r'def\s+([a—zA-Z_][a-zA-Z_0-9]1*)\s*\ (\s*\):"',
r'static PyObject*\npy_\1 (void) \n{"',

. 'def myfunc():")

'static PyObject*\npy_myfunc (void) \n{'

W repl &2 —ANEREL, IE SR AEELZ N pattern FITEDTHH . XA KB AER — A R iext %
SR, R Bl AR AT . B
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>>> def dashrepl (matchobj) :

if matchobj.group(0) == '-': return ' '
. else: return '-'
>>> re.sub('-{1,2}', dashrepl, 'pro———-gram-files')

'pro-—gram files'
>>> re.sub(r'\sAND\s', ' & ', 'Baked Beans And Spam', flags=re.IGNORECASE)
'Baked Beans & Spam'

R AR — PR s — M X 2

WS count JE B IR KK count LR AR GRER . IR ZMGIX S8, B &R 0, T
A IVCECA 2R e . ZSVCEC RTEA IR ELER T DLCE RS, BrbA sub ("x*', '=', ‘'abxd')
BM ' -a-b--d-"' .

TEFAFHR BRI repl ZH0HL, W L FnARRYEE UG5 H H , \g<name> & 4 4 & name, (¥

(?P<name>--) H¥EHE L) \g<number> &l T4 \g<2> i) \2, {HEdke T ik,
W \g<2>0, \20 FLEWARE AL 20, WAL 2 JFHREE— 748 0. [m)E51H \g<0> i
pattern VER—FAHHFTH] H

TE 3.1 BCE R Hhn T b RC S AL

e 3.5 CEHC: AVLRE A G EH o 2 P AT

TE 3.6 JCE L pattern I ARFNFE L (B '\ " Fl—A> ASCIL FAFLLL) B A A i o
T8 3.7 B repl HRYARFNFL SC (1 "\ Fl—A> ASCIL A ) B Ao iR
TE 3.7 MU FE X AP B s DE O A SR 2 I e

re . subn (pattern, repl, string, count=0, flags=0)

Frigsup () MR, HRRE—ATCH (FHE, BRRL.
1 3.1 B B T REARC S 4.
e 3.5 CEHC: AVLRH G 2 AT

'\

re.escape (pattern)

¥ X pattern HPIVRFIR AT o AARARAEHE TR AT HE (& IR 2GR A0 TP AT I SCAFAF R UEA T, &
WA . Hen

>>> print (re.escape('http://www.python.org'))
http://www\.python\.org

>>> legal_chars = string.ascii_lowercase + string.digits + "!#$%&'*+—."_"[~:
>>> print ('[ ]+' % re.escape(legal_chars))
[abcdefghijklmnopgrstuvwxyz0123456789 ! \#\S$2\& "\ *\+\=\.\"_ "\ [\~:1+

>>> OperatOIS - [I+Y, l7¥, l*l, l/l, l**l]
>>> print ('|'.Jjoin (map (re.escape, sorted(operators, reverse=True))))

JIN=INHINFNF A F

AR BEB T sub () Flsubn () BT, A RBHLYZB0 S o Bilan:

>>> digits_re = r'\d+'

>>> sample = '/usr/sbin/sendmail - 0 errors, 12 warnings'

>>> print (re.sub(digits_re, digits_re.replace('\\', r'\\'), sample))
/usr/sbin/sendmail - \d+ errors, \d+ warnings

5 3.3 BUE ' AP

16 3.7 e RATEIEN A P BRI & SO TR A e Lo Hik, vy, e, e, e,
v, l’ l/l’ l:l, l; v’ '<l, v=v’ l>l’ Qe %H nson ;{%Z{E%%Eigxo

re.purge ()

B IE A AT
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exception re.error (msg, pattern=None, pos=None)
raise —AMHlFh. YL BB REH TR B DA REMNZFE SR EE (e, 28— AT
TR HES ) B A A A g df et Bl PR s P2 A o AR A e AL kR IT D, B SN 1R
B B IRSEGIA LAR B -
msg
A& AR B o
pattern
TR g R iR
pos
PR SR IN) pattern BT EZ G| (A PAE None ).
lineno
XA pos (] PAJ& None) B9fT4%5 .
colno

XTI pos (R PAJE None) B35,
TE 3.5 WUE M H9hm TN JE

6.2.3 ENMFERX R (EMITER)
G I TE e 2% 42 SR DA O S T«

Pattern.search (string[,pos[, endpos] ])
FAHHEA string FIREB— D VCECRIALE, HFaRBl—ASFHRZ A I Bext %o QAR TTEL, ik [F] None
s R EMEKEILELEA R .

AT AN SR pos i T F AT IR RO LA R T B 0, EASEESFN T FAFRY)
Frs v BT IR FAT R B IR IIT S, AT S — 545, BRI RG  HMETT I
HUEA

[ e S endpos FRE T HAF R RIEE N BHREFAF R KIEZR endpos , I PAH A M pos
endpos — 1 WFFFEMEILEL. 12K endpos /T pos, SAASEVLEL =4 ok, W% e 2 —A>
PRI JG R IENIXT 4, rx.search(string, 0, 50) Z#TF rx.search(string[:50], 0).

>>> pattern = re.compile("d")

>>> pattern.search ("dog") # Match at index 0

<re.Match object; span=(0, 1), match='d'>

>>> pattern.search ("dog", 1) # No match; search doesn't include the "d"

Pattern.match (string[, pos[, endpos] ])
WA string W) e 43 B RER AR ENX A IE WAL R AE BNERS, stk [0 —ASHH R A I8 B rt %o AISRA
Ui, WUkl None ; WERESTREILEZEARFM.

AL SHL pos Fl endpos Hsearch () £ A .

>>> pattern = re.compile("o")
>>> pattern.match ("dog") # No match as "o" is not at the start of "dog".
>>> pattern.match ("dog", 1) # Match as "o" is the 2nd character of "dog".

<re.Match object; span=(1, 2), match='o'>

WRARREE LV RCAE string PEALE, i search () KB (535 Fsearch() vs. match()) .

Pattern.fullmatch (string[, pos[, endpos] ] )
UIRAEA string VERCIX AN IEWZEIAS, Wil [l —AMAHRZRg mmexd 2. IR ] None ;5 JEREIRE
KIEPCHLEA .

WL SHL pos Fl endpos Hsearch () £ A .
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>>> pattern = re.compile("o[gh]")

>>> pattern.fullmatch ("dog") # No match as "o" is not at the start of "dog
>>> pattern.fullmatch ("ogre™) # No match as not the full string matches.
>>> pattern.fullmatch ("doggie", 1, 3) # Matches within given limits.
<re.Match object; span=(1, 3), match='og'>

3.4 BRI HE.

Pattern.split (string, maxsplit=0)
G Tsplit () RKEL M T EERIRE.
Pattern.findall(sWMgL;nmLendmn]])

BB rindall (), WHH T omFEIER, (HHRT AT %S4 pos Fl endpos , FRHIE R,
Wit search (),

Pattern.finditer(sﬂMgL;quendmn]])
RPIKE £initer O, MM T HiRERE, (HB R AR S EL pos T endpos , BRI ZRTEH
W search (),

Pattern. sub (repl, string, count=0)

ST sub () BEL BT HFEE AR

Pattern.subn (repl, string, count=0)

ST subn () B, ST HIFEEIIR.

Pattern.flags

IE D PCEEARIE o X A2 W] MG 2 compile () IS AT (2-) WNEARIE, lPEARIC LU UNICODE

LSS

Pattern.groups

HHAREN AL A AL R
Pattern.groupindex

Wt (2p<id>) E XMAFTSHAMETFHAEN T, WA, BT an.
Pattern.pattern

G X R IR AP R

£ 3.7 BUEEL: il copy . copy () Mlcopy . deepcopy () BRERISIRE . Hiidt o i 1E WG 2 G
ST .

6.2.4 AT

VEECRXT SR B — MR True. WEREAHVCEEmatch () Msearch () ik None A PAYRAT PAfA]
A L £ AR B2 TS DU AL

match = re.search(pattern, string)
if match:
process (match)

VERECXT G SCRFAT v A 4tk -
Match.expand (template)

Xt template $EAT SURALER SCEH I Hak ], 5t sub () J7ikmh—E. e SCANTR) \n YU A Y
T, BFEIH (L \2) e E A G (\g<1>, \g<name>) B MMV HEHI HNEA

1 3.5 BUE T A DERCHY 2 Ao 25 AT R

Match.group([gnmpL.“])
R A 2R AL AR R — SR SRR TR, MRAE AR 4R
Mool (ASE YA, WA SE A1 EAE 0 CREASTLECE ORI ) . dn2k
—MHNZHUE R 0, AHN AR FEERH A TER AR AR e R —EH] [1.99], 95502t
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BAGRESAFAER. MR AR, SHR TR XL, A Indexirror 47
B raise. WIS ALOATERERIO M5, FFRITIIZK, Wkl — A TR

>>> m = re.match(r" (\w+) (\w+)", "Isaac Newton, physicist")
>>> m.group (0) # The entire match

'Isaac Newton'

>>> m.group (1) # The first parenthesized subgroup.
'Isaac’

>>> m.group (2) # The second parenthesized subgroup.
'Newton'

>>> m.group(l, 2) # Multiple arguments give us a tuple.
('Isaac', 'Newton')

WERIENFAAXE T (?P<name>-) iHH, groupN ZEGRB W RER A A AL T WR—A
?f@%ﬁ%ﬁfﬁ’ﬁﬁj;ﬁmxﬁéﬂﬁ\g ﬂ/\IndeXError Wt raise.

— AR IR B

>>> m = re.match (r" (?P<first_name>\w+) (?P<last_name>\w+)", "Malcolm Reynolds")
>>> m.group ('first_name')

'Malcolm'

>>> m.group ('last_name')
'Reynolds'

iy A A AR A R G H 5

>>> m.group (1)
'Malcolm'
>>> m.group (2)
'Reynolds"’

LUE Seghed VUMD R2IE 20 WS Y59 S UM

>>> m = re.match(r" (..)+", "alb2c3") # Matches 3 times.
>>> m.group (1) # Returns only the last match.
lC3'

Match.__getitem__ (g)
EEMTF m.group (g) « X AFEFFERIG]H—-ULHE

>>> m = re.match (r" (\w+) (\w+)", "Isaac Newton, physicist")
>>> m[0] # The entire match

'Isaac Newton'

>>> m[1] # The first parenthesized subgroup.

'Isaac'

>>> m[2] # The second parenthesized subgroup.
'Newton'

3.6 BT fE

Match .groups (default=None)
R —ANTCH, WE AR A, ERETRIM | BMEE 2 NAHE . default S TAS
SULECAE L, BRIAH None.

Fan

>>> m = re.match (r" (\d+)\. (\d+)", "24.1632")
>>> m.groups ()
('24', '1632")

WERIEATVE IR T, IR MARSS SR Y . XA GEIASR]E 4 None
, BRAIRRE T default 254
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>>> m = re.match (r" (\d+)\.? (\d+) 2", "24™")

>>> m.groups () # Second group defaults to None.

('24', None)

>>> m.groups('0") # Now, the second group defaults to '0'.
(*24', '0")

Match.groupdict (default=None)
WA, AE TR 48 Tl key iiR44 . default ZHN T AS SN A BRIA
A None, {4

>>> m = re.match (r" (?P<first_name>\w+) (?P<last_name>\w+)", "Malcolm Reynolds")
>>> m.groupdict ()
{'first_name': 'Malcolm', 'last_name': 'Reynolds'}

Match.start ( [group] )

Match.end ( [group] )
iR 0] group VERCEN ) ER I UG FISE AR S group BRINH O (FERUZBEATTRCH THR) o A2 group
FEAE, (HARFEDCEE, #RE -1 o X TF—AUCES m, fM—PMRS 54 g, He N T
m.group (g)) F=AE R VLHD 2

’m.string[m.start(g):m.end(g)]

R m.start (group) F2% T m.end (group) , W group VLfit—AN2S FERFER GG LN, 7€
m = re.search('b(c?)', 'cba') ZJ5, m.start (0) H 1,m.end(0) N 2, m.start (1)
Flm.end (1) HiE 2, m.start (2) raise —{>IndexError fil4h.

XA T2 M email Hihk FFL G remove_this

>>> email = "tony@tiremove_thisger.net"
>>> m = re.search("remove_this", email)
>>> email[:m.start ()] + email[m.end() :]

'tony@tiger.net'

Match.span ( [group] )
STF—/NUEEE m o, Rl —PTJC4 (m.start (group), m.end(group)) . WEUIE group %
FAESATEE, JER (-1, -1) . group BRIAH 0, sitE%EAMITRL.

Match.pos
pos H, SfEih#search () Bimatch () WIHYE a EN T 2 o XA IENG | I G #4818
R IR RGME .

Match.endpos
endpos [P){H, xfE#4search () Bmatch () W a N o XA IE 5 845 FAE A7
BRI RS .

Match.lastindex
WA B — N VCEL R R S MH , 5k None WA VCECF=AE G . HLal, X745 rab?,
#iE (a)b, ((a) (b)), Fl ((ab)) Rf53F] lastindex == 1, |fii (a) (b) &f%%| lastindex

o

Match.lastgroup

e —MNIEE R 4 4147, B None MIRBAT AL BLAYIE .

Match.re

AR ] P A AN BN E N 2 2, AR IR R mat ch () Bisearch () JIIE AR

Match.string
f&ihF|match () B search () WFIFH.

£ 3.7 REH: B30T copy . copy () Mlcopy . deepcopy () BYSCHF. PEHLX QAR R TR .
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6.2.5 EMREXBIF
EEMF
FEXNI-HL, FRATIEEH AR 4i B R 5Ok S8 f-Hb i 7 DEFRC XS 42

def displaymatch (match) :
if match is None:
return None
return '<Match: , groups=¢r>"' % (match.group(), match.groups())

BARES — AR T, — PR TN AT, BTN K, 2”52 A, kK,
”q” Q, ”j” J, ”t” ﬁ‘j ]O, ”299 %U’sgw %%ZT_\‘ 2 %U 90

HEGEN TR ROAR, FATTLASE DA T 9%

>>> valid = re.compile(r""[a2-9tjgk] S

>>> displaymatch (valid.match ("akt5q")) # Valid.
"<Match: 'akt5qg', groups=()>"

>>> displaymatch (valid.match ("aktbe")) # Invalid.
>>> displaymatch(valid.match ("akt")) # Invalid.
>>> displaymatch (valid.match ("727ak")) # Valid.
"<Match: '727ak', groups=()>"

Ja—FH, "727ak" , WET XY, SEEPEKFERBER . SRR T, Mz
EVEEILEE IR

>>> pailr = re.compile(r".*(.).*\1")

>>> displaymatch (pair.match ("717ak")) # Pair of 7s.
"<Match: '717', groups=('7',)>"

>>> displaymatch (pair.match ("718ak")) # No pairs.

>>> displaymatch (pair.match ("354aa")) # Pair of aces.
"<Match: '354aa', groups=('a',)>"

TR T i AT AR, T AT AR IR T 2R PERCR G2 g roup () J5iA:

>>> pair = re.compile (r".*(.).*\1")
>>> pair.match("717ak") .group (1)
l7|

# Error because re.match() returns None, which doesn't have a group() method:
>>> pair.match("718ak") .group (1)
Traceback (most recent call last):
File "<pyshell#23>", line 1, in <module>
re.match (r".*(.).*\1", "718ak") .group (1)
AttributeError: 'NoneType' object has no attribute 'group'

>>> pair.match("354aa") .group(l)
'al

=] scanf()

Python H il %A — 42K ¢ %L scant () AR . IENRBF:ER L scanf () X FFFHEHERK
— HATRE 2 . P FEASIRAL T scant () A aURFRE N F65 B0 W i B«
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scanf () &RFF | ENFRER

%C
%$5¢c A

(\d+ (\.\d*) 2|\ .\d+) ([eE] [-+]?2\d+) 2
(0[xX] [\dA-Fa-f]+|0[0-7]*|\d+)
[

X [-+12(0[xX])?2[\dA-Fa-f]+

o\
X
o

MR AP SR BT AT

’/usr/sbin/sendmail - 0 errors, 4 warnings

YR PAEH scanf () #a1k

%$s — %d errors, %d warnings

U IE kR

’(\S+) - (\d+) errors, (\d+) warnings

search() vs. match()

Python $24t TR AR HAE: EHTre.match () MEFRFRIFK, BiFre.search () KEFLFHRN
EEAE (BN Perl FEIFTH) .

Bl
>>> re.match("c", "abcdef™) # No match
>>> re.search("c", "abcdef") # Match

<re.Match object; span=(2, 3), match='c'>

fEsearch () W, FLAHL "~ AR ITAR A BRI P BCE] 740 AR 14

>>> re.match("c", "abcdef™) # No match
>>> re.search(""c", "abcdef") # No match
>>> re.search(""a", "abcdef") # Match

<re.Match object; span=(0, 1), match='a'>

HREMULTILINE 2478 P i $imat ch () RICEFAFR LG, (B search () FIDA "~ FFURIIE
Nk X S VCEEA TR T 4R

>>> re.match('X', 'A\nB\nX', re.MULTILINE) # No match
>>> re.search('"X', 'A\nB\nX', re.MULTILINE) # Match
<re.Match object; span=(4, 5), match='X"'>
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HE— T RIEE

split () FPRFep SRR BRI X AT X TR SO B 21 B i HL78 2 A8 B i) et
giy, EARA MR, AR E TR .

B, XEUERA . BEFORA AR, KRB ZEG SRR I

>>> text = """Ross McFluff: 834.345.1254 155 Elm Street

Ronald Heathmore: 892.345.3428 436 Finley Avenue
Frank Burger: 925.541.7625 662 South Dogwood Way

Heather Albrecht: 548.326.4584 919 Park Place"""

ZHMAWEZ AT RIT . RN TR AR, B2 Ma & H:

>>> entries = re.split ("\n+", text)

>>> entries

['Ross McFluff: 834.345.1254 155 Elm Street',
'Ronald Heathmore: 892.345.3428 436 Finley Avenue',
'Frank Burger: 925.541.7625 662 South Dogwood Way',
'Heather Albrecht: 548.326.4584 919 Park Place']

L, RN FREDE -l AT IR, RIS HEAHIE A SR AT split () BT
maxsplit B2, FONHhE 6 E&A PIRAEN 2 BB A% 4T

>>> [re.split(":? ", entry, 3) for entry in entries]
[['"Ross', 'McFluff', '834.345.1254', '155 Elm Street'],
['Ronald', 'Heathmore', '892.345.3428', '436 Finley Avenue'],
['"Frank', 'Burger', '925.541.7625', '662 South Dogwood Way'],
['Heather', 'Albrecht', '548.326.4584'", '919 Park Place']]

22 BEAKICRE S E 5, HILEAHBAESI R R . QR maxsplit IWEHN 4, FATEAT A
kPRI 5 )

>>> [re.split(":? ", entry, 4) for entry in entries]

[['"Ross', 'McFluff', '834.345.1254', '155', 'Elm Street'],
['"Ronald', 'Heathmore', '892.345.3428', '436', 'Finley Avenue'],
['"Frank', 'Burger', '925.541.7625', '662', 'South Dogwood Way'],
['Heather', 'Albrecht', '548.326.4584', '919', 'Park Place']]

NFEE

sub () BHFRERR I IR — S0 XA IR TR sub () REEPISCY, sFFEL LA
NFRFRILLE, BT E MR R T

>>> def repl(m):

inner_word = list (m.group(2))

random.shuffle (inner_word)

return m.group(l) + "".join(inner_word) + m.group (3)
>>> text = "Professor Abdolmalek, please report your absences promptly.
>>> re.sub(r" (\w) (\w+) (\w)", repl, text)

'Poefsrosr Aealmlobdk, pslaee reorpt your abnseces plmrptoy.'
>>> re.sub (r" (\w) (\w+) (\w)", repl, text)
'Pofsroser Aodlambelk, plasee reoprt yuor asnebces potlmrpy.'
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E#RFAENA

findall () VCECRESS BT A I, AMUEHsearch () HRYE—ITHE. Hean, R MMEE R EE
B FR A A, AT RES A N ¥ findall ()

>>> text = "He was carefully disguised but captured quickly by police."
>>> re.findall (r"\w+ly", text)
['carefully', 'quickly']

ERMANEEARELE

WERFFHEICRAE AR ELEE, finditer () WIDLGEFIER, B4R T I dext 2 MR EIE, AR T
o kS BT BT, R AMEE A BRI A R BRI AL, W LMEI T A M finditer ()

>>> text = "He was carefully disguised but captured quickly by police."
>>> for m in re.finditer (r"\w+ly", text):

. print ('202d-202d: %s' % (m.start (), m.end(), m.group(0)))
07-16: carefully

40-47: quickly

[RYEFFFER4RIC

JEIRTFATARICYE (r"text ") SRAIFIEMIZFRIAAIER . BN, RASEN R RRAL (" \ ) L ATHT 2 — 1
FCRFLRAE o Hean, NPT AR A ?Jt%%é*ﬁlﬂﬁ

>>> re.match (r"\wW(.)\1\w", "™ £f£f ™)

<re.Match object; span=(0, 4), match=' ff '>
>>> re.match ("\\W (.)\\I\\w", " ££ ™)
<re.Match object; span=(0, 4), match=' ff '>

HFUIRL AT, UM IGEL. AIFARIRE, R e\ S,
BUR M\, kR R

>>> re.match (r"\\", r"\\")
<re.Match object; span=(0, 1), match='\\'>
>>> re.match ("\\\\", r"\\")
<re.Match object; span=(0, 1), match="\\"'>

B—MMaAEa i

— A VA SR EGRE T AT AR, R R R E IR SRR S —

XCEB%EEEED"J%% BHAFEER . X FAZBILFFX LA G FH R — AT, H HARPRITHC R 5K
E2)

from typing import NamedTuple
import re

class Token (NamedTuple) :
type: str
value: str
line: int
column: int

def tokenize (code) :
keywords = {'IF', 'THEN', 'ENDIF', 'FOR', 'NEXT', 'GOSUB', 'RETURN'}
token_specification = [

(Faksn)
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(& b))
('"NUMBER', r'\d+(\.\d*)?"), # Integer or decimal number
("ASSIGN', r':="), # Assignment operator
('END', r';", # Statement terminator
('1D', r'[A-Za-z]+"), # Identifiers
('op', r'[+\-*/1"), # Arithmetic operators
("NEWLINE', <r'\n'"), # Line endings
('SKIP', r'[ \tl+"), # Skip over spaces and tabs
("MISMATCH', r'."), # Any other character
]
tok_regex = '|'.join(' (?P<%s5>%s)' % pair for pair in token_specification)
line_num = 1
line_start = 0

for mo in re.finditer (tok_regex, code):
kind = mo.lastgroup
value = mo.group ()

column = mo.start () - line_start
if kind == 'NUMBER':
value = float (value) if '.' in value else int (value)
elif kind == 'ID' and value in keywords:
kind = value
elif kind == 'NEWLINE':

line_start = mo.end()
line_num += 1

continue
elif kind == 'SKIP':
continue
elif kind == 'MISMATCH':
raise RuntimeError (f'{value!/r} unexpected on line {line_num}")

yield Token (kind, value, line_num, column)

statements = "'’
IF quantity THEN
total := total + price * quantity;
tax := price * 0.05;
ENDIF;

for token in tokenize (statements):
print (token)

IR AR AR B

Token (type="IF"', value='"'IF', line=2, column=4)

Token (type="'ID', value='quantity', line=2, column=7)
Token (type="'THEN', value='THEN', line=2, column=16)
Token (type="ID', value='total', line=3, column=8)

(

(

(

(
Token (type="ASSIGN', wvalue=':=', line=3, column=14)
Token (type="'ID', value='total', line=3, column=17)
Token (type='0OP', value='+', line=3, column=23)
Token (type="'ID', value='price', line=3, column=25)
Token (type='0OP', value='*', line=3, column=31)
Token (type="ID', value='quantity', line=3, column=33)
Token (type="END', value=';', line=3, column=41)
Token (type="'ID', value='tax', line=4, column=8)
Token (type="ASSIGN', wvalue=':=', line=4, column=12)
Token (type="ID', value='price', line=4, column=15)
Token (type='0OP', value='*', line=4, column=21)
Token (type="NUMBER', wvalue=0.05, line=4, column=23)
Token (type="END', value=';', line=4, column=27)
Token (type="ENDIF', value='ENDIF', line=5, column=4)
Token (type="END', value=';', line=5, column=9)

6.2. re - IEMFEXIEME 115




The Python Library Reference, k% 3.8.7rc1

6.3 difflib - EHERMHHEITH

PR Lib/difflib.py

BB B T OB P B SRR . BN, T T HCBOSC T, FHF ]2 2 s U AN ] SO 22 5
HE, B HTML HLERSCA R GE— 11 diff Bl A o U H SRASCHE, il S £1 1ecmp B

class difflib.SequenceMatcher
Rog—RIEWAE, AT BRI P I, REFPICR Nhashable 35 . HEA LS
Ty Ratcliff 1 Obershelp T 1980 4F AR A I LA “RgaUERDLRC” #9455 5K 4 FR 44 RO SA
I B AL HREER R B E “Blk” STRMERELITE T8 Bl ‘bR JoR
et HAER A B OE, Bl A s aF. (AR TR 20 Ratcliff F1 Obershelp 55
VAP ) SRS TRVRE A SRR Y ) T PC R S 26 179 B XN BB AR dw /N
IS, HESCRE A ANTER “IERR” AIPCHE.

FEIRF: FE A Ratcliff-Obershelp 5334 75 fi U8 1% &0 K 2y 3777 Wk (8] 1 AE — fe 0 00 1 2 ~F J7 I 1]
SequenceMatcher LEHING OL T N ~FJ5 i 8] i 76 — A 00 K i 47 0 52 2 )5 81 b oAy 22 D Tl
JCERX — N RIS 5 e AT DL WA et a] o

AN K N5 sequenceMat cher SCRHIAE KA TR R H A RHRHE 7 5B . X
P R T B G RA HE P4 ot BB AR — T (FE2E— T2 J5 ) (B IR AGE
WP EER 1% F BP9 EE 20 200 W0, ZIARich <3017 H A 7 91 DL i
W XFhE &G E R DGR R R B sequenceMat cher B autojunk BEI% N False k%
M,
3.2 BRI fE: autojunk T2 .

class difflib.Differ
XA VE 2 OB B SCARATH TS, FF 77 A nl i N ) 821 22 S i 3 it 5 Bl . Diiffer 48— fiff
i sequenceMat cher RSEWATIFHII LB AR, (B2 VLhL) 17 INERFERF TR L L .

Differ SRR —ATHI AT RHUHTT K :

WFHRE | &%
- Ao L Bl

'+ TAFY 2 sy
t ATAEP 51 A ]
B TAFET R A TS

PR2” 3T 3 AT 2R I 5 | 24T AN AAEAE THE— S AT 22 5. A0SR 7 516085 i 245 X
TR e NIEI A K
class difflib.HtmlDiff

XA T A1 HTML A% (S &R 52 8 HTML SCHF) AT HEMLEAT /n SCR LR, AT
A SATAMNY S EBCR 2 s o RS AT ABE T 58 4 sl bR SO A

AR

__init__ (tabsize=8, wrapcolumn=None, linejunk=None, charjunk=IS_CHARACTER_JUNK)
WIlhtbHem1D: £ (RS

tabsize &— AL XAET-SE, FEEHIROMMEE, BRIAEN 8.
wrapcolumn J&— AW X FSE, BT CR BT WA TR E, BRIAMEN None
FRAH AT
linejunk F charjunk ¥J 521k KT ZH, & Andiff () WiHtm1D: ££ R4 NH-HERE R
B HTML 25%). E&ndiff () S T RS EERIME XU .

RHR AT 7
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make_file (fromlines, tolines, fromdesc=", todesc=", context=False, numlines=5, *, charset="utf-8’)
FLEE fromlines Fl tolines (SEAF RN FR) IR Bl — A F4FH, Fon— 528 HTML S0, Hri
FEATZE NG, AT ST AN E SR B
fromdesc Fl todesc 3532 ] 3% AT SHL, 158 R H PR SCAFMTIAREFAF R (BRA A= B

=2

FIFE) .

context | numlines 332 " % KEEFSH . 24 HEE/R T SCEFIHRR context B84 True, &
NERINE False NE/RTEE A, numlines BRINN 5. 24 context >Ny True W} numlines Y45 ]
il Ge B R 28 S ) B R SCATE . 24 context Sh False W numlines X545 676 i H "next” i
FERER 28 R 22 7 Z BT PT R AT (B B2 330 next” BEEHRE N — o R
ZE SR HCAE N Y2 T, AT HT S R 30 .

A fromdesc il todesc £ S A X 1) HTML SAREE, 4 BEMCR AT R IR0 A 1%
HESHLIEFTR X

TE 3.5 BOE S 4T charset X425 S 4. HTML SURREGAFAFEM ' 1S0-8859-1" Wik
Sh'utf-8',

make_table (fromlines, tolines, fromdesc=", todesc=", context=False, numlines=5)
FLBE fromlines A1l tolines (AT H51I2%) IR A24F Y, Fom— M & A2 519 58 HTML
F&, ATRI ST E MRS R

WIS S make_file () JrikpIMANR .
Tools/scripts/diff.py XN TR, HAPEE—MRGHEH ARG,

difflib.context_diff (a, b, fromfile=" tofile=", fromfiledate="", tofiledate=", n=3, lineterm="\n")
P a F1 b (FAFHRFIZR) s k] R S0 A RS S A5 B (— D AR B AT R generator) .
JriE B CE R BN A B T RIS B ST R ETER . WM RN A Z R/ R
WFE. BT ST n i, BRACH =AT.
BUER N, ZRERAT (DL **x or ——— FRIR) Bl REBATA ORI . XA I ab 2
Mio.IOBase.readlines () BN AKBR]EH T io. I0Base.writelines () WZERE
K, PR AR R A AR A TAT o
RETLEA A MR REAF lineterm S5 ™ | SCRER 25— RAFIATA
BN R A DR SO FME B TR AR Sk o X BEAE R 4 B A mT DA
7 fromfile, tofile, fromfiledate Fl tofiledate 48 i « A& TH)H 7 DA 1SO 8601 #%=FRn . WA+
SE, XA A

>>> sl
>>> 52

['bacon\n', 'eggs\n', 'ham\n', 'guido\n']

['python\n', 'eggy\n', 'hamster\n', 'guido\n']

>>> sys.stdout.writelines (context_diff(sl, s2, fromfile='before.py', tofile=
—'after.py'))

*** before.py

-—— after.py

Kk ok ok ok k ok ok ok ok ok ok ok ok ok

* %k 1,4 * x kK
! bacon
! eggs
! ham
guido
-— 1,4 ———
! python
! eggy
! hamster

guido

TSR difflib o A AT FRBCETEAIR RG] .
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difflib.get_close_matches (word, possibilities, n=3, cutoff=0.6)

W ATl PERCH Y AR . word Sy— 48 H RIS TS GRS I FAFER) |
possibilities Jj— At I T ILAL word YFFSIRISII S GlH N FARHSIER) .

S EL 0 GRINH 3) $7E B Z IR M Z DAL UPLES; n 0T o.

FIESHL cutoff (BRINA 0. 6) 22—~ [0, 1] JEH NHYIFE RiEL. 5 word AR RISEZIE R ik
UNIRERE ol

PEEPCRC T (AHL n A>) BRSO ASI B R ], A LR HER , SRR (Bh i HEAE R
T -

>>> get_close_matches ('appel', ['ape', 'apple', 'peach', 'puppy'])
["apple', 'ape']

>>> import keyword

>>> get_close_matches ('wheel', keyword.kwlist)

['while']

>>> get_close_matches ('pineapple', keyword.kwlist)

[]
>>> get_close_matches ('accept', keyword.kwlist)
["except']

difflib.ndiff (a, b, linejunk=None, charjunk=IS_CHARACTER JUNK)

FLig a Ml b (FAFER 515 iR D1 £ fer LA MRS S (— A= LB B AT generator).

AJ 3k KA TE S linejunk 1 charjunk Y5733 % REL (84 None):

linejunk: W EREUIEZ AN TR S B0, QR HON B 4 50 R ol EE, 75 R R E . ZRIAK
None. IWANEAH —AMEHZHRIKEEL 1S _LINE_JUNK (), ‘B4t iefises ol WEAFmeT, BIkZ
IR T 2L NI/ (") - [HREFER SequenceMat cher REBIESAHTMbLEFTHY B S
SR JE AT SR, 330 4 O A I eR B R

charjunk: WCRREIEZ—NFAF (KBER 1 IFEFFER), WHRHCA R4 LR B EAE, 5 WHR EHE
. BN NBERZR I RIS CHARACTER JUNK (), ‘Bl as AT7AF (SAEATEiH =M |
W EHATFF ] AR T2,

Tools/scripts/ndiff.py X RN 6 47 B o

>>> diff = ndiff ('one\ntwo\nthree\n'.splitlines (keepends=True),
A 'ore\ntree\nemu\n'.splitlines (keepends=True))

>>> print (''.join(diff), end="")

- one

s A

+ ore

s A

- two

— three

? —
+ tree
+ emu

difflib.restore (sequence, which)

AR [ A e A R AR —

4 —AHDiffer. compare () Hndiff () PRAER) FB5), FEBUHR A SO 1 5L 2 (which T£5) 1Y
17, BBATHIZ .

vl

>>> diff = ndiff ('one\ntwo\nthree\n'.splitlines (keepends=True),
. 'ore\ntree\nemu\n'.splitlines (keepends=True))
>>> diff = list(diff) # materialize the generated delta into a 1list

>>> print (''.join(restore(diff, 1)), end="")
one
two

Q)
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(& b))
three
>>> print (''.join(restore(diff, 2)), end="")
ore
tree
emu

difflib.unified_diff (a, b, fromfile=", tofile=", fromfiledate="", tofiledate=", n=3, lineterm="\n")
8 a F1 b (FAFHRAR); RIS — 22 g s UG 15 B (— D A AT generator) .
FRAGE— 22 5 — B KRR A SESAT R LA R S TR BB B o on R AR
(AR ZJG3CARSY) o BN ST n e, BRI =AT.
BT, ZHEHAT (A ———, +++ B e FIR) Bl R BHATFR BN . X iFAL 2
Mio.IOBase.readlines () B2 AFEREEN T io. I0Base.writelines () WER(E
K PR A AT A AR AT

XHFEARBIATAF A, A lineterm SR ", XFER H NARFSE— AT HATAT -

RSO RS A — A TS AR OBk o SE08 35 B RO 5K 4 T DA
FFifs fromile, tofile fromfiledate F tofiledate 455 . {65 LIS # D) 1SO 8601 Mok WK
BRI

>>> sl
>>> 52

['bacon\n', 'eggs\n', 'ham\n', 'guido\n']
['python\n', 'eggy\n', 'hamster\n', 'guido\n']
>>> sys.stdout.writelines (unified_diff(sl, s2, fromfile='before.py', tofile=
—'after.py'))

-—— before.py

+++ after.py

@@ -1,4 +1,4 @@

—-bacon

-eggs

—ham

+python

+teggy
+hamster

guido

S Rdifflib o 44T 0 FRBOETEAIRY R 7] .

difflib.diff_bytes (dfunc, a, b, fromfile=b", tofile=b", fromfiledate=b", tofiledate=b", n=3,
lineterm=b"\n’)

i dfunc W a F1 b (FATHRXZF0K); P24 A dfunc TR I ER I 227478038 (W2
2. dfunc RTINS, B Nunified diff () Bicontext_diff (),

FOVFR BB G T AR SR — B BdiE . B n Z SN T i A BB A 25 R T B S R AT R
YER 5 ok TR BT A (B n 250 530 458, A dfunc(a, b, fromfile,
tofile, fromfiledate, tofiledate, n, lineterm) . dfunc FJHyH 20 R EE B =
L BORER I S R AT 5 @ A1 b IR R A — SRS

3.5 B

difflib.IS_LINE_JUNK(Mw)
KT 0] 2B ATIR [E] True. Q0SR line SZSA7e AL S A 4 W line 1752 7T 201, A5 Wt
AROT 201 o MR B VR IR A ndi ££ () 1 linejunk T2 1 BRI -
difflib.IS_CHARACTER_JUNK(dU
XF ] 2R FAF R ] True, AT ch WIS R ZSAS ST ol i 2457 ch gie v Zm60Y, 5 sk A n]
ZWER) . SRR B Endi££ () H charjunk TEZ 1) BRIAE .
0

FBEAPLAL: % AH% Ji7k John W. Ratcliff Fil D. E. Metzener % F— RIS RUERITHE . 13T 1988 4E 7 A
J% 2T Dr. Dobb’s Journal,
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6.3.1 SequenceMatcher X5

SequenceMatcher RAG X ELE:

class difflib.SequenceMatcher (isjunk=None, a=", b=", autojunk=True)

A ESAEY isjunk AN None GERIAE) Bh% 32— N FAIICERI 24 LAY HON Y 28600 “Bid)k” oo
FIIR P EEI RS R L. 2 A None 1120 isjunk RIEIATA T2 A lambda x: False; Wit
SEVA WAL BN, LA

lambda x: x in " \t"

WERARAFSF P T AR T AT LU, I B B8 DX A AR ol A ) 457

A[EESEL a F b HBEWEWFA) WEBRICAZEE/S . AT TCRER LA R hashable.,

Al ZEL autojunk W] T B A B ki )g & TR

3.2 B IfE: autojunk &2 .

SequenceMatcher X} 423557 = AR @ VE: bjunk 52 b 241 isjunk Jy True [HICESES; bpopular 2%
AR (WEIRE RS ) W MR SRR TR LS b2j 2R b 4Rl e K Wi 5
— BT E S R FI . TR = AR B R b it set_segs () Biset_seq2 () HE
P

3.2 B IfE: bjunk F1 bpopular J&1E .

SequenceMatcher WHRAF VN HE:

set_seqgs (a, b)

BCEE P TA o

SequenceMat cher TWWHIFFAFAH XH _NIFHINHEAEE, XFENRIREZR—A 750 5 24
FANEATIOES, R set_seq2 () — UMM B H 70 0T 35 s HoAth e 2 45—
WKset_seqgl (),

set_seql (a)
WEZ RIS NI BRI TR MBS,

set_seq2 (b)

WEB LR AT BRI DTS,
find_longest_match (alo, ahi, blo, bhi)

it alalo:ahi] Ml b[blo:bhi] HPRYHA LA,

W isjunk A ME B A None, find_longest_match () FFiRE (1, 3, k) fiffali:i+k]
EZTblj:+k], Hfralo <= 1 <= i+k <= ahiJfHblo <= j <= j+k <= bhi. |
TR RR LR (1, 3, k'), WRL == i, <= J' WHWE, WFHnsH
>= k', 1 <= i', WAL, X ITA S ICECE, REFE a B e B —AS, mxF T
TE a P S E B T B DEECEe, WERBIFE b 4 e B —A~.

>>> s = SequenceMatcher (None, " abcd", "abcd abcd™)
>>> s.find_longest_match(0, 5, 0, 9)
Match (a=0, b=4, size=5)

WRARME T igjunk, K545 LA ML E S — IR PERCHR,  (EARST RIS Feifrs py il B3RO0
RIYIRA . SRJERE (L) PURCP RSO RS AT REMLY i b . R R IR &
PERCHAROCE , BRARFRR SR O IR -5 T SR ERCA 4 .

XS5 Z i ENE T, HRG ST B . k71 Y abed! HESHE NTFIIAKRE
B ' abced' AHVCHD. 1 S ATPAVCHL "abed ', - H2VLELSE —NFHEAcding 'abed ! :

>>> 35 = SequenceMatcher (lambda x: x==" ", " abcd", "abcd abcd")
>>> s.find_longest_match(0, 5, 0, 9)
Match (a=1, b=0, size=4)
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WERARAR BT, M7 ERfR ] (alo, blo, 0).
W R [Bl— S named tuple Match (a, b, size).
get_matching_blocks ()
R AR E S UL P A = c iy k. Bl mECh (1, 3, n), HECH
ali:i+n] == b[j:j+n]. ‘ilhbzﬁzéﬂﬁ?i%ﬂjﬁﬂﬁiiiﬂwo
E—=e T s, 4 {Eﬁ len(a), len(b), 0). E&Mi—n == 0MW=Jc4.

WA (i, 3, n) M, 3, n? ET?J%@EPPFH@KEI’JEFDZE, HJG# AR R —
A=Jedl, W i+n < 1t EQI4n < 3 BOATEDE, AHARAY = oL @R AR AR AN 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 ()
R EEGA TR a 2850 b ) 5 LA R, A ICHMIEX N (tag, 11, i2, 31, 32). fE
F—ATCF i1 == 31 == 0, MFEHARMICAF il FTH— oty 2, HH jI BT
RI—ICd 2.

tag (N FAFER . HE T :

[l ax
"replace' | a[il 1 Wl blj1:92] Bk,
'delete' | alil:i2] WgiBR. WHEBEMER T j1 == j2,
"insert' | b[j1:32] ViAR alil:il]. HEHEENFER T 11 == i2.
'equal’ alil:i2] == b[j1:32] (HDTJFFIAHIE).
Bl
>>> a = "gabxcd"
>>> b = "abycdf"
>>> s = SequenceMatcher (None, a, Db)
>>> for tag, il, i2, jl1, j2 in s.get_opcodes|():
print (' al : ] ——> Dbl : ] ——> '.format (
C tag, 11, i2, 3j1, j2, alil:i2], b[jl:321))
delete al0:1] ——> b[0:0] 'q' > "
equal all:3] ——> b[0:2] 'ab' ——> 'ab'
replace a[3:4] ——> b[2:3] 'x' > 'y!
equal ald:6] ——> b[3:5] 'ed' ——> 'cd!
insert al[6:6] ——> b[5:6] Yo ——> ' f!

get_grouped_opcodes (n=3)
R B % n 47 LT SC 2 generator

M%Eet opcodes () Wi BIMALITEG, BUT7IA SR R/ NI SRR I B B5A S B0 18] el
X

XL PN get_opcodes () MRS KR 1]
ratio()
1R [ — N EUEYE R [0, 17 B9 S B R P SIAR IR RS
Hp T 2Py e Rk e B koE, M 2Liipscs, Bl 2.0M/ T, R AR M T 2158
EAHFENZMERN 1.0, WERHEHEZEAFENH 0. 0.

W get_matching blocks () Bget_opcodes () WABE N EZEEFR K, 1F
WAE L MARATRERR Z e fl quick _ratio () Breal quick_ratio () FIRE—A L5t

WA FEE: ratio () WIHANSE ST SR . Bl
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>>> SequenceMatcher (None, 'tide', 'diet').ratio()
0.25
>>> SequenceMatcher (None, 'diet', 'tide').ratio()
0.5

quick_ratio ()
A PR R ] — A~ ratio () B S

real_quick_ratio ()

R B HR B — A~ ratio () HEA.
X AN IR ] PR 2 o S A B B0 G 31 T 3 R RE TR ) R 0 (LR A T 45 oS —RER 45 48, (H2

quick_ratio () fll real_quick_ratio() MESZE/DY ratio () —FEK:

>>> s = SequenceMatcher (None, "abcd", "bcde'")
>>> s.ratio()

0.75

>>> s.quick_ratio()

0.75

>>> s.real_qguick_ratio()

1.0

6.3.2 SequenceMatcher Bl

PATR R BILLB IS4 A, R A o il

>>> s = SequenceMatcher (lambda x: x == " ",
"private Thread currentThread;",
"private volatile Thread currentThread;")

ratio () IR—A~ [0, 1] JEFE N BV REEA NP F IR IMER BE & . RIS, ratio () {H 0.6
APPSR P e -

>>> print (round(s.ratio (), 3))
0.866

AR A A SIAHPEBC A (L B4R, W) get_matching_blocks () #ARTIf#:

>>> for block in s.get_matching blocks():

Ce print ("al ] and bl ] match for elements" % block)
al[0] and b[0] match for 8 elements

al[8] and b[17] match for 21 elements

[29] and Db[38] match for 0 elements

o))

iYL get_matching_blocks () REIWHEE— Mo B 2 R HT 56 (len(a), len(b), 0),
xR ARREITE (EERTTESGE) 0 FME—IFN .

AR AR BERGE AR — P SRR AN 51, WTPARE get_opcodes ():

>>> for opcode in s.get_opcodes():
.. print (" al : 1 bl : 1" % opcode)
equal af[0:8] b[0:8]

insert af[8:8] b[8:17]

equal al[8:29] b[17:38]

S

o Witk get_close_matches () REER T UWATET SequenceMat cher ¥z & B A1
RPATH HRIEE .

o ffiff] SequenceMat cher M/INRI I (4 50 ARl 7 4.
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6.3.3 Differ 3

WYER DL ffer IrA M EIFAPRIIER /b S . M, vhNERAEERSREEN, FAEMI2H
AR T BTy, A R EE R AN AR 100 T VCHC . R [F] 20 i BRI A iE S VUl AR B T — L8 R iR i
Wi, XERa kA K2R AR
Differ JRHAA XM GRS
class difflib.Differ (linejunk=None, charjunk=None)
Ak K FIES linejunk T charjunk 35k 8 R EL (BH None):
linejunk: $%52 WA FAFERAE A SEI R, A0SR H DR A5 R B B . BOAEN None, 3%
M B A T AR AT
charjunk: 32 AT (KBEN 1 FERFER) MENSEREL, AN 74 IR ] A . 2R
NN None, BEIREEA M FAF 2B ALK FAF .
T2k 8 7 3 3 U R ICRT DA R S S VEEE R B, I HORN & S BUEAT 22 AT SO AT 0 2 . 1
¥ifind_longest_match () J7¥ER isjunk 0GR T BER .
Differ MG — AR (g E) 1:
compare (a, b)
WA ATALR P, AR R (— S hATa s Es) .

BN Wb AL B — A DA AT A 45 B 10 B AT AT HR . KRR 20 AT DAGE A SO 8 4
Wreadlines () J¥ERIREL. B2 B 386 & 6] R B DABRAT A 45 BB B0 AT R A i, mT DA
WXL writelines () JF¥ERFEFTEIH K.

6.3.4 Differ 74|

PER B LR P B SOAR o o S FRATT I B S A DASIA T4 &5 R ) BAA T A R AR I 7 51 (XA P 271t AT DA
WS4 readlines () F{ERIREL)

>>> textl = """ 1. Beautiful is better than ugly.
2. Explicit is better than implicit.
3. Simple is better than complex.
4. Complex is better than complicated.
. "' .splitlines (keepends=True)
>>> len (textl)
4
>>> textl1[0][-1]
l\n'
>>> text2 = ''' 1. Beautiful is better than ugly.
3. Simple is better than complex.
4. Complicated is better than complex.
5. Flat is better than nested.
''.splitlines (keepends=True)

T RFATE B —A> Differ X 4:

>>> d = Differ ()

THERAESBID L £ for XPRINFRATAT A RBORL I bR fTRTAF. WS Ipitrer ()
SRV

g, BATHEPIAFA:

>>> result = list (d.compare (textl, text2))

result @ —PPAFRSIER, ERNTREHSALTTHI R :
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>>> from pprint import pprint

>>> pprint (result)

[ 1. Beautiful is better than ugly.\n',

! 2. Explicit is better than implicit.\n',

'— 3. Simple is better than complex.\n',
3

'+ Simple is better than complex.\n',

' ++\n',

' - 4. Complex is better than complicated.\n',
l? A P /\\nl’

'+ 4. Complicated is better than complex.\n',
' ++++ “\n',

'+ 5. Flat is better than nested.\n']

TR B 2247 AT HS S R M2 A

>>> import sys

>>> sys.stdout.writelines (result)

1. Beautiful is better than ugly.

2. Explicit is better than implicit.
3. Simple is better than complex.
3

+ Simple is better than complex.

? ++

- 4. Complex is better than complicated.
2 A ———— A
+ 4. Complicated is better than complex.
? FH++ A ~
+ 5. Flat is better than nested.

6.3.5 difflib &< fTHEO

XA LB R T WAl difflib SR A E#—ARLT diff TR, ERFEETE Python JiA% & it
44 °M Tools/scripts/diff.py.

#!/usr/bin/env python3
""" Command line interface to difflib.py providing diffs in four formats:

* ndiff: lists every line and highlights interline changes.

* context: highlights clusters of changes in a before/after format.
* unified: highlights clusters of changes in an inline format.

* html: generates side by side comparison with change highlights.

mn

import sys, os, difflib, argparse
from datetime import datetime, timezone

def file_mtime (path):
t = datetime.fromtimestamp (os.stat (path).st_mtime,
timezone.utc)
return t.astimezone () .isoformat ()

def main () :

parser = argparse.ArgumentParser ()

parser.add_argument ('-c', action='store_true', default=False,
help='Produce a context format diff (default)"')

parser.add_argument ('-u', action='store_true', default=False,
help='Produce a unified format diff')

parser.add_argument ('-m', action='store_true', default=False,
help='Produce HTML side by side diff '

(FOAkED)
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(£ L£50)

'(can use -c and -1 in conjunction)')

parser.add_argument ('-n', action='store_true', default=False,
help='Produce a ndiff format diff'")
parser.add_argument ('-1', '—--lines', type=int, default=3,
help='Set number of context lines (default 3)"')
parser.add_argument ('fromfile')
parser.add_argument ('tofile')
options = parser.parse_args()

n = options.lines
fromfile = options.fromfile
tofile = options.tofile

fromdate = file_mtime (fromfile)
todate = file_mtime (tofile)
with open (fromfile) as ff:
fromlines = ff.readlines()
with open(tofile) as tf:
tolines = tf.readlines|()

if options.u:
diff = difflib.unified_diff (fromlines, tolines, fromfile, tofile, fromdate,
- todate, n=n)
elif options.n:
diff = difflib.ndiff (fromlines, tolines)
elif options.m:
diff = difflib.HtmlDiff () .make_file (fromlines,tolines, fromfile,tofile,
—context=options.c,numlines=n)
else:
diff = difflib.context_diff (fromlines, tolines, fromfile, tofile, fromdate,
- todate, n=n)

sys.stdout.writelines (diff)

v v,

if name_ == '_ _main__ ':
main ()

6.4 textwrap - XABIHRITSER

PACHS: Lib/textwrap.py

textwrap BIHGEHE T — SO bE R A, VAR FTPASE U TAER K Textrapper. QHFRAR R & EEX—
WA SCAR AR T B 2 AT 8OR 78, R BN AR T BT, AR Textwrapper
PSR e R R
textwrap.wrap (fext, width=70, **kwargs)
X} text (SEFFER) W BB BV H BT DAMERAT K FE I 2 o0 width ANSEAF o R 8]l i B AT 2 31
%=, TTRAWATIT .
AR AR FE SRS W T Text Wrapper BSLHEM:, BAASTRYILT . width BRINHK 70,
W& Textrapper.wrap () T A Xwrap () FNBTHEAE R

textwrap.£ill (text, width=70, **kwargs)
X text FRERABLTE H BHAT, IR I — ML S A ST BRI R A . 111 () RPATIE
AT
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"\n".Jjoin (wrap (text, ...))

FERI VLA, 111 () ¥ Hwrap () SEEMFIN KBTS
textwrap.shorten (fext, width, **kwargs)
Pr& KL 1 text DASF G456 1Y width.,

HICHRHT R text PSS (ITA TESE AR O B2 ) o WEPRGRBEIE & width WK FLIR A

YUK -25 37 JE 5 B0 A A B A A BE AR A BiA) il placeholder fEIEH width:

i

>>> textwrap.shorten("Hello world!", width=12)

'Hello world!'

>>> textwrap.shorten("Hello world!", width=11)

'Hello [...]"

>>> textwrap.shorten("Hello world", width=10, placeholder="...")
'Hello...'

Al e K B S R Y T Textrapper B SEBR JE M, B AR SC. W E SCAE
Wit A Textlirapper Wfill () REZ A &S, WL M A tabsize, expand_tabs,

drop_whitespace flreplace_whitespace BRG] 5 F .
3.4 BT ge.

textwrap.dedent (fext)
R text Hig—FT AT AH ] T 26 25 1A

AT DA SR R =5 5 AP R AT ZE M 2SA%, TS SRAEIRAY b s R i o

TR IR A S ASATR PO N R S AT, HENIAMSE: DATPAT " hello” Ml "\thello"

AN A M R BT 225 AT
S 2 AT T S i A9k Z 8 I i PR T A R AR T4
g

def test():
# end first line with \ to avoid the empty line!
s = "\
hello
world
print (repr(s)) # prints ' hello\n world\n !
print (repr (dedent (s))) # prints 'hello\n world\n'

textwrap.indent (fext, prefix, predicate=None)

5 prefix FIME rext HHEEFTHI K

WL E ] text.splitlines (True) SEXFTHATIRA .

FRINEILT, prefix W MBINTAE AR R B AR (BRI T8 R1 AT ) HifT.
Bl

>>> s = 'hello\n\n \nworld'
>>> indent (s, ' ")
' hello\n\n \n world'

R predicate Zn] IR HIMPLEA TR 0L BN, W MRS S 78U 25 AT RIA TN

prefix:

>>> print (indent (s, '+ ', lambda line: True))
+ hello

+

+

+ world
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3.3 BRI HE.

wrap (), £i11 () flshorten () WHEMIT X AQIE—A Textwrappe r SLEIFHFAEH ER AR T, %
SR ER, HSTZM Hwrap () F/ELLI11 () SRAIRVFZ SCRFAFER BN HRUL, @R E
Tl TextWrapper M4 A RES AR,

AR IFAEDS A OLE B 3#AT, Wi IEAFRENESTZ G KRR e B S8Ry, B
JETextWrapper.break_long _words ¥ NIRIE.

class textwrap.TextWrapper (**kwargs)

TextWrapper MIEAHEZ Z RN KRBTSR BB TFSEIN— LR, i

wrapper = TextWrapper (initial_indent="* ")
AT

wrapper = TextWrapper ()
wrapper.initial_indent = "* "

YRATAZ IR E AR Y Text wrapper X5, FH ELARMLUAT DATE ] 399 18] 58 1o 42 1) 5 1 s M Ko
BB AR AT

TextWrapper FSEBIEYE (DASAGIEAS I X EFSE) WHFR:

width
BRIk 70) BB AT 10 BOKAT K, HUE A SR R K Fwdden B A LA,
TextWrapper FREMRIEBEA KT wideh NFRFRYH AT .

expand_tabs
(BRIA: True) MARAFAE, W text A BT RATRF G text 1) expandtabs () J7ikY N
SHEAT o

tabsize
(BRIN: 8) iR expand tabs NEAH, W text F AR HIRIFREY RAFNHE A2, Al
T 24 Wi A (57 BRI 45 5 1 1 R T
3.3 B e

replace_whitespace
(default: True) W FFAE, (EHRIEMFYRZIG. BIIATZH, wrap () IFEFEEADE
HP AP ON A2 SO AT %, #r, sREHIZR, JEAURR %
("\Nt\n\v\f\r"),

Hfif: WRexpand_tabs HRfEH replace_whitespace HEH, FAHIZRAFRFHIEH
N, X GHEFFY R R

i R replace _whitespace NBAE, FE—4THIH A W] HEH BA T4 F 2R R
Wi, L, SCARWY (fifistr.splitlines () M) Pei WETEH 0 54T H 3)
Bef7o

drop_whitespace
(BRIA: True) RN EAME, H—17ILARR SO (EOURZE. #EZH) 2
Fo (HRBIEIF LM S A TR ARG HAN R AR S B PR S E T MR E TR
HFAF i 17— 84T, WX S

initial_indent
GRIN: ) FERER BN BE E Shiset T i WA RS — AT 74T R . HRESPOT A TR K
JEo PR S

subsequent_indent
(default: ' ") REGASINEIHE A SH0A T 1 WA BR —ATAMNR BRI 77 . HREZESPETA
BT AT TR AT K
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fix sentence_endings
(BN: False) QIR HEAE, TextWrapper Rl a] 145 I fr/m) 1) 52 DG i
ASZEREF TP o KT8 FH 45 90 A AR 1) SCAS SR B A e B . (E2 ﬁ%#‘ﬂﬂﬁﬁﬂﬁfm
% BRER TR A/ NGFREMFAF T b 8 A, IR AR
B, A PA SR Et%iiié’al‘ﬂ%ﬂz~%ﬁﬂﬁ%IX%W\TjCZIK'#E@”Dr.”

’ [...] Dr. Frankenstein's monster [...]

FIPAF SCASH ) ”Spot.”

’[...] See Spot. See Spot run [...]

fix_sentence_endings BRI MRIE.

oA TR A OB T string. lowercase KAfiE “/NETFHE”, PARAELE R A5 HH
PIANZEAR A PR AL T TRl — AT A 1, PR RS T8 SCA

break_long_words
(BRiA: True) QRN B, WK BERE G wideh B B3R 0 % 4> TF DARIEAT 0 K AR & 1
wwidthe WM, BKBFEASYIT, HMELEF T RET el viath, GEK
FRRPRE BRI E AT, DU R wideh BYNEEL.)

break_on_hyphens

(%%Tm@@%ﬁﬁﬁ FEARE DB B 0 ) 1 IR TE S AN AR A I B IE AT 2 5 B R T .
WEMIRAE, WA ARSI GG FTEEW TS, (H R ARE ) SR 22 B TR
FAE] DU AR Mﬁﬂ%break long_words WANBAE. Z BiRASERIAT R B2 feiF o i A i
FAFIY B

max_lines

(ERIA: None) WA None, Wik i NAKF e 2 0055 max_lines 17, F{fi placeholder H; BUAE
i NRIIAR R -

3.4 B hE

placeholder
BRA: " [ 1Y) SO E B SO H B SRR

3.4 HihHhe

TextWrapper R T —SNFHITIR, REITHRBUZH A EHEREC

wrap (fext)
X text (FAFER) TR ERNEL B S AT A REA T R IR 2 S wi deh AP, B H STk
R A TextWrapper SEHIRISEH R, W i AT HRRSE, FTREANEFRATA .
BT ARSI, R W 281 3.

£i11 (zext)
X text R AV ) ShAA T AR M4 5w 1 ShAA T B i B AT ER

6.5 unicodedata --- Unicode #iEREE

AR L T % Unicode Character Database (UCD) #yiJia], Hor@E X 7 A Unicode T4 0 747 @ . I
Bl PE b A S B 4§ UCD iR 12.1.0,

% Eﬁ%ﬁﬁﬁ 45 Unicode FRAEFH 1 #44  “Unicode “FAF 42" i SCRYAMIR A ARAIFFS . BE L TAF
PR

unicodedata.lookup (name)
ARER TR WRRBI A LG EAPRNTAF, MR A7 MRAHE), WreyError
51 %
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TE 3.3 BUOESC: CUIXTAFRBI4 " R s 7507 1508 .

unicodedata.name (chr[, default] )
WA G LA FAE chr W4 FRAE R A R 2RI & XA PR, WHR B default , W02R A 45
MvalueError #5|% .

unicodedata.decimal (chr[, default] )
R FEL FAF chr W BERMEAE B E . ISR SGXFERIE, WHR ] defaulr , WA 245
H, WvalueError #5] % .

unicodedata.digit (chr[, default] )
RN BEER AT chr WU EAE R R . QAR SGXFERIMEL, AR ] defaulr , QA A 45
MvalueError #551% .

unicodedata.numeric (chr[, default] )
R ] FE 2 A chr WA 7 . QPR B E SGXFERYE, MR ] default | GNREATETH
MvalueError #%5|% .

unicodedata.category (chr)
R ECS FAF chr W RS AR AR
unicodedata.bidirectional (chr)
R ECEE FAF chr WO AR FAF R . ANRA E SCHEIE, R[] 25 FAF
unicodedata.combining (chr)
RIS BELE FAF chr WL AV R, QR L A2, R o .
unicodedata.east_asian_width (chr)
R REES FAF chr ARS8 BEAVE AT 4F R
unicodedata.mirrored (chr)
R ELLEFAF chr SR SR BEEL . AR FAFFER ) SCA R A “Biig” 4%, MM 1,
IR o
unicodedata.decomposition (chr)
RV BLLE FAF chr W) FAF 5 FRMLE A AT ER o QSRR E SCHC LSS, MR ] 23 E A ER
unicodedata.normalize (form, unistr)
1% [B] Unicode ZZ45F 5 unistr IR IEH TR, form o form W RUE N NFC . "NFKC’ . 'NFD’ fi’NFKD’

Unicode 47 5 T~ L &5 M FI 3 28 1 55 30 8 X LT Unicode 4 HR [ & FhFLYE (LB . 7E
Unicode 1, T PADA%-Fii 7 32675 2S48 B, 5745 U+00C7 (#545 CEDILLA [J LATIN CAPITAL
LETTER C ) #37] PA3 7% 45 %1 U+0043 (LATIN CAPITAL LETTER C ) U+0327 (COMBINING
CEDILLA ),

TR, APREREA: EREA CHIEMEA D . IEHEX D (NFD) dMFR N>
f, TR TR RE . IEIE C (NFC) WeM AR, SRS A A A
N2 S

(I A1 Y

B TIXMRIEZ A, A IR R T IR AT S S0 H A B . 7E Unicode 1, SCRFRLSESAT,
XRS5 A% —. i, U+2160 (ROMAN NUMERAL ONE) 5 U+0049 (LATIN
CAPITAL LETTERI) 5E4:AH[H. {H2&, Unicode CHFE SIAFAFE (H4n gb2312 ) WAz,

IEALTE KD (NFKD) CRf B2 e E o0 i, B HC S840 08 e B 7 e PR 7 4% . IERTE 3L KC
(NFKC) H e At i, RIseminds.

RIS unicode “FAFRBEHIEA I BB R F, W —DNEAHEGFR/RM N —NEA
N EATA] RETCIEFSE .

unicodedata.is_normalized (form, unistr)
¥ Unicode F4F 8 unistr S5 NIEHIE R form. form WG E A’ NFC’, 'NFKC’, 'NFD’ #1’'NFKD’,
3.8 HriRUE.

AN, ZBHERER T AR &

! 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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unicodedata.unidata_version

BEAEE s 1) Unicode i 22 i A

unicodedata.ued_3_2_0
GBI AAM F XS, BX T 55 ZEHREE U4 ) Unicode %45 %2 (40 IDNA )
(R AR, TUAE ] Unicode £5if PEARCAS 3.2

N/E

>>> import unicodedata

>>> unicodedata.lookup ('LEFT CURLY BRACKET")
v

>>> unicodedata.name('/")

'SOLIDUS'

>>> unicodedata.decimal ('9")

9

>>> unicodedata.decimal('a"')

Traceback (most recent call last):

File "<stdin>", line 1, in <module>
ValueError: not a decimal
>>> unicodedata.category('A') # 'L'etter, 'u'ppercase
lLu'
>>> unicodedata.bidirectional ('\u0660') # 'A'rabic, 'N'umber
lAN'
&

6.6 stringprep --- ESMFFHRINEZ

PR Lib/stringprep.py

TEARE R S (FlInEAL4 ), @B FEHREXERHES (%) . XA B R AR IET T 6E
S W T  IARTR], B BB KNGS, AR ] e RE Z R H RIS AL “RTFTE”
TR

RFC 3454 5 L7 HEFEFM HML H Unicode “FAFHREY “Tiids” e, fEFFERARELER A, BI1&E
PRI T, 2 EEMFEAREREE. % RFC & X T —RFNEK, ENITAgHE
RETELE . AL E A E Il RS, stringprep i AR B4 A AT eI 2 BiE Y 2H LR A
stringprep fLEH)— Ml T4 nameprep, T T EFrftiis .
Bittstringprep fUAFF TR H RFC 3454 [54E . BT X SE U RAS AR s A s 51 25 & B i
%jﬁ AR HAE PR A Unicode “EAFEE R . AR A B YRR AL 2 ] mkstringprep.py T.HAE
L

R, % S8Rk DA BR B0 AR BRI IR A TP, FE RFC A R EKS: A& Smgt. X F4&4,
stringprep JEHLT “RHMERE, BIUIRIES RESH B R EME N True BIREL. XY, B
RO TSR A BRI E R ] P o BRROE . DA SR B ] R AR 51 36
stringprep.in_table_al (code)

5 code B35 @ T tableA.1 (Unicode 3.2 WA KA BOREAT) o

stringprep.in_table_bl (code)
Wit code /27 AT tableB.1 GEHEMLT A2 ().

stringprep.map_table_b2 (code)

i [] code {45 tableB.2 (it £ NFKC i i} i R/ NG HARBLT) BT i{E .

stringprep.map_table_b3 (code)
&[] code HcHE tableB.3 CRFFAE IERAG IR/ NG HT BB i) BTt fe .
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stringprep.in_table_cl1 (code)
T code 275 )& T tableC.1.1 (ASCII 25 FIF4P) .

stringprep.in_table_cl2 (code)
%€ code 275 )& T tableC.1.2 (I ASCII 25 FHFAF) o

stringprep.in_table_cll_c12 (code)
i7E code 15 & T tableC.1 (EHTF4F, C.1.1 1 C.1.2 BF4).

stringprep.in_table_c21 (code)
1€ code 275 )@ T tableC.2.1 (ASCII 35 F44)

stringprep.in_table_c22 (code)
T4 5E code 275 )@ T tableC.2.2 (4F ASCII 5 HFE44F) -

stringprep.in_table_c21_c22 (code)
7 code 215 BT tableC.2 (#5244, C.2.1 #1 C.2.2 1yFH4E).

stringprep.in_table_c3 (code)

W5E code B75H/T tableC.3 (FLAG ).

stringprep.in_table_c4 (code)
i code ;&5 )& T tableC.4 (AEFAFRSAL) o

stringprep.in_table_c5 (code)

i€ code ;215 J& T tableC.5 (EAD).

stringprep.in_table_c6 (code)
¢ code 215 & T tableC.6 (Rid ] T4 A

stringprep.in_table_c7 (code)
i3 code ;215 J& T tableC.7 (NI F THIERR) .

stringprep.in_table_c8 (code)
i€ code 215 )& T tableC.8 (2 R @ LT FHD) .

stringprep.in_table_c9 (code)
5E code 215 J@T tableC.9 (FRICFAF).

stringprep.in_table_d1 (code)
Wi5E code 275 @ tableD.1 Giff G AL JEYE"R” B"AL” HFFF).

stringprep.in_table_d2 (code)
i3 code J&- 75 )BT tableD.2 (A ML EHE"L” 19745

6.7 readline --- GNU readline 0

readline BHE LT V2 J7 (M Python MR 52 UL S A D7 S SCRFRY R, ARSI T DA B 3223
SOl SCRFAE A B RAT T 588 Python ARififFfl r lcompleter AT, (o ] LB IEAT I B
2[Rl S M AR S Y S HAR /R FF LA S N B input () sREERIEIER AT .

Readline keybindings may be configured via an initialization file, typically . input rc 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.

Wfit: JIKZ Readline JF API nJ G 1ibedit FEESZHM A s& GNU readline, fF macOS | readline
R AETZA TSI BIr 8 FH A i WA

libedit B il AL B SO 5 GNU readline B AN [ o 402 AR 2R R J v 330 P05 7 A BB A 0T DA
readline._ doc__ Hfil|SCA"libedit” X 4> GNU readline I libedit.

AR ARIEAE macOS L fili i] editline/1ibedit readline #4U, WAL TR 3 H sk H I W46 10 STHE 2 BN
.editrc. BN, ~/.editrc HEYLATF NARFITIE vi #5548 5E LA K TAB fh4:

6.7. readline --- GNU readline 0 131


https://tiswww.cwru.edu/php/chet/readline/rluserman.html#SEC9

The Python Library Reference, k% 3.8.7rc1

python:bind -v
python:bind "I rl_complete

6.7.1 MIsfL3CH
T RS W AR AL ST A K

readline.parse_and_bind (string)

PATHE sring ZECPIRILRIIR LT T SRS R IRZEFE K r1_parse_and_bind ().

readline.read_init_file( [ﬁlename] )

AT —A> readline FJHE AL SCHF . BRINSTHEA Sy fog 3l B (11 19 SC 44 M R K802 T D R 2 PR )

rl read_init_file ().,

6.7.2 ITEHKX
T RE A TS X BB

readline.get_line_buffer ()

R TG XA B A OIRIZ T r1_line_buffer).

readline.insert_text (string)
RESCARALTE N KA Y HT AR O RS TAMIRZE R rl_insert_text (), {HLZM
FORIAI{H .

readline.redisplay ()

AR R O SRS DA S AT G X IR 2 BT A2 . R B TR IRIZ P r1_redisplay ()«

6.7.3 FHse3HF
R B AL S SO A

readline.read_history file ([ﬁlename])
BA—A> readline Js 301, FFRFHASMBI T 508 BOASCHES R ~/ . history. MBS
JEZEFH) read_history ().

readline.write_history_file([ﬁkname])
K¢ 1 S0 9 0RAF A readline [y S 3CHF, G ATATIAT S BOASCHFE#N ~/ . history. BRI
FHEEEFR write_history ().

readline.append_history_ file (nelements[, ﬁlename])
K5I 2B R B 5 nelements TS INEN 7 52 3. BRIN U440 ~/ chistory. SCAFLATEAFAE .
IR IR 2 PEH Y append_history ()« MR Y Python Zid 0 A SCHF I BEM) PR
AN A S AFAE

3.5 B

readline.get_history_length()

readline.set_history_length (length)
T R B T BRI I S ST R write history file () e E HIRE I
history_truncate_file () PAGEZERBIRG ST U RRE ARSI D s SO R/
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6.7.4 HERFIFE
PATR R AE 4R P 29 36 E #A

readline.clear_history ()
TEERAHIT L. RSN IRZER clear_history () . I Python pR%{{24 Python Zi {7
A SCFF M RE R PECAS B A A EAE

readline.get_current_history_length()
AR LRI S AL (WBRBORI Troet_history length (), JG#&RIRBIRFHEG AL H
SR BORATHL )

readline.get_history_item (index)

R 75K index () TS H M HI NS . K HF S MK —IF MG, RS0 HIRZEE SR
history_get ().,

readline.remove_history_item (pos)

MBI s P R g LB B P S A H e R HALEMNEIT 0. ek B & 8 IR 2 P

remove_history (),

readline.replace_history_item (pos, line)
45 2 LB A P s A H B el line. 2% H AL BT IT B 36 o8 B & 8 IR Z 5 Y

replace_history_entry ().,

readline.add_history (line)

KF line TRANE Jr s Zenh X, MRS T2 il AR —47 . R B AIRZE i) add_history ().

readline.set_auto_history (enabled)
JA R el 4 ) 2438 5 readline BRI AR B add_history () . enabled ZH% H— /K1,
IO E(ER R A, SHOGERE R B 3.

3.6 B fE.

CPython implementation detail: Auto history is enabled by default, and changes to this do not persist across
multiple sessions.

6.7.5 Bahs¥F

readline.set_startup_hook ( [function] )
WE B RIRZ R r1_startup_hook [MWFT A R QIRIGE T function, BRI
PERT T B8 WRAE IS BN None, EAT 222 1 BRI B . 4 7 B ECRFAE readline 1 B
B MR E B Z AT SR -

readline.set_pre_input_hook ( [function])
BCE M RIRZE R rl_pre_input_hook [IAFT AGE MR EL. WRAEE T function, EXF
BUNVERRI TR %G AR BN None, (LAY E 2N AL A2 R . 8 1 R BCIFAEST B2 —
AMRRMEEZ G readline JHIGEEHUR A FAF Z HI AT S EOUHA N o e ALY Python %i Al
A SRR I RER AR IS 4 2 AFAE

6.7.6 Completion

PATR BRI 1 SCRA A4z AR S BUAT 56 o Kl 5 (1) Tab SEEUEATHRAE, REAZ4R/RIT A Shikh & IEAEf
AR BT, BIAEOLT, Readline 3B Ry i rlcompleter Kb e H A AFREEHAY Python FRifRAF. 4
Rreadline FHENL A HE WA R BOR BN, WIFEZEBCE AR A B3 23 B AT -

readline.set_completer ( [function] )
BCEBF RN ERE. WRIGE T funcrion, ERPNERTRIAM 2L AR IEECY None, £
il B AN IR A R B . A bR IR N function (text, state), HH state Hy
0,1, 2, ., LEHREI—NEFAFHE. BN 2R 1T —APA text TFK B BERERN 2 A2 -
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R RN A SRR R B I 45 2 E T r1_completion_matches () W] entry_func [0 B %R
KT . text FHERETIREED r1_attempted_completion_function [H]JE R EEE

—MEZ.

readline.get_completer ()

ARBURM Az R, AR BB K4 6 B3R [9] None .

readline.get_completion_type ()
ARPUETE A A2, RS IRZE ) r1_completion_type A& AN —NEEELR
ml

readline.get_begidx ()

readline.get_endidx ()
RO &M RS XERFESHEELES R EE P
rl_attempted_completion_function [HJERKEN start F end S5,

readline.set_completer_delims (string)
readline.get_completer_delims ()
CE ORI 2 B3R S R AT - A0 IR A 1 225 B S BRI A TR IR R TR B (bl

XL RS EREEM r1_completer_word_break_characters 48 &,

readline.set_completion_display matches_hook ( [function] )
WEH B R A& B KB R A8 E T function, B R R AE B R AN A BN BKBG R
B R None, AW 44 4% 1 b 42 S 7 bR BIOCRE B RS . Ot oR B & 1R SO IR IS 2 R Y
rl_completion_display_matches_hook R . #h4 BN RS IRFE T /RNVLE
WiptPA function (substitution, [matches], longest_match_length) WIEBE

6.7.7 =Bl

PAR /R Bl 7R T Aal i ] readine B K) BT S BE R 5 A BRECR A M F i P EHR AR
.python_history W55 . PAF AR 5 W 247652 B 2535 18] A H FH¥) PYTHONSTARTUP {4
H a7

import atexit
import os
import readline

histfile = os.path.join(os.path.expanduser ("~"), ".python_history")
try:
readline.read_history_file(histfile)
# default history len is -1 (infinite), which may grow unruly
readline.set_history_length (1000)
except FileNotFoundError:
pass

atexit.register (readline.write_history_file, histfile)

BEACH SRR B4 Python 5247 T X BRI [ 8547 (2 WLReadline configuration) .
PATT /R BISEEL T AR H A, AR ad RS by s 0y 2Ok SCRs I A i A2 B il

import atexit
import os
import readline

histfile = os.path.join(os.path.expanduser ("~"), ".python_history")
try:

readline.read_history_file(histfile)

h_len = readline.get_current_history_length()
except FileNotFoundError:

open (histfile, 'wb').close()

h_len = 0

Q)
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(£ 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)

PAR RGP BT code. InteractiveConsole ZEPASTF; I ARIFEIRE .

import atexit
import code
import os
import readline

class HistoryConsole (code.InteractiveConsole) :

def _ init_ (self, locals=None, filename="<console>",
histfile=os.path.expanduser ("~/.console-history")):
code.InteractiveConsole._ _init_ (self, locals, filename)

self.init_history(histfile)

def init_history(self, histfile):
readline.parse_and_bind("tab: complete")
if hasattr(readline, "read_history_file"):
try:
readline.read_history_file(histfile)
except FileNotFoundError:
pass
atexit.register(self.save_history, histfile)

def save_history(self, histfile):
readline.set_history_length(1000)
readline.write_history_file (histfile)

6.8 rlcompleter --- GNU readline g%p2 iF %k

PACHS: Lib/rlcompleter.py

rlcompeleter M #haA % Python ARIAFFHI KT E L T —MEM T readline BEHH MR AL

L HRIRAE A W Y read i ne BIHY) Unix P &85 A, —> Completer SR H Zh G E#H H'E
i) complete () F¥E¥RE Nreadline BAMERS.

I

>>> import rlcompleter

>>> import readline

>>> readline.parse_and_bind("tab: complete™)
>>> readline. <TAB PRESSED>

readline.__doc_ readline.get_line_buffer( readline.read_init_file(
readline.__ file_ readline.insert_text ( readline.set_completer (
readline._ _name_ readline.parse_and_bind(

>>> readline.

rlcompleter BHUE R Tl Python [ 22 ARSI BT, FRIE Python j&ili i) —s #EIIEAT, XM
g 2 B sy A BECE (2 WL Readline configuration) .

FER A readline B, UBHUE L Completer AT AT A & X474
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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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— IR HEAR 55

B VAT BE SV = BN b4 € OB 9 S | R S e 1 € R DN L (B V=2 e
PEREAN 25 SR AR, RHERT R E A 2.

Tﬁ%‘ﬁﬂ@j%ﬁaii&%ﬁﬂﬁ% W AT DA ASCIIL e i) —dEdilAg =l (Biltnre ) sra — bl Eds (61
WMdifflib ),

AN, HZH Python BN B 3t BB SeRY =k ) 7 7 KA - bytes, bytearray, memoryview

7.1 struct - BFNBRFEHITER Z & HIEHE

PACHS:  Lib/struct.py

PR AT DASAAT Python fEAIA Python bytes XFRFIRM C 4ty 2 18] et . X T VAR AAL BRAT fif e
SR I AN O 26 3 e 25 LA PSR Y — kBt . S X A B AR C S5 SR BORS TR RA DA
L5 Python (PRI .

A BOARFOLT, FTE45E C 4SRRI IBOE P AT AP M C JIULRER IERRIXT T 2K
U, XSRS PN TE . PR MR T A H 12 (A T R MR 51T RE S AR C S5H47E
WAF PRI R SE 42— BAC B G S A RS el s BN IR e 7Y, I standard A/
XFFFMAR native K/HIRSSE: RS ILF P, Ko Aaxd 777 X

Ftestruct WL (VAR struct IJ5iR) #5252 buffer Z%1. X FFR1MSEBLT bufferobjects FH ik
Hgse nf S5 R. T WHKMR R WL hbytes Mbytearray, {HIFZHAMRTHIA
FARAR SRS T Zn i, LB TR HSNMA by t es MR R ] Yz sl 1 e .
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711 BB

WASTHE SCT R4 S AR 4
exception struct.error

SAEZ TG E TGRSR HSHO— R S B TR
struct.pack (format, vi, v2, ...)

iz [m]—A~ bytes Xf 5, HA el SiRAAg X FAFH format FTHIME v1, v2, .. SRR S FAT
FR I BRI {EL5E AP RC .

struct .pack_into (format, buffer, offset, vi, v2, ...)
MR FAFHR format 176, v, v2, ... FEHFRHT R FATHR G AT 00 X buffer M offset FF IR
(i TR offset RALFHISEL.

struct .unpack (format, buffer)
HRAEAR X FAFER formar R IX buffer fffl, (22 H pack (format, ...) §Tf). 48R K—
/;fuéﬂ, R RS — R H . it K7 RN AL AR T BRI RN, Wcalesize ()
Fi7R

struct .unpack_£from (format, buffer, offset=0)
X buffer ML offset THIRIRYEAE SUFAFH formar BEATIRAL . SR N—Aocdd, BRI AP RA S —
NEH . BT RANIALE offser TR ZE /D Fjcalesize () BRI ITER RN,

struct.iter_unpack (format, buffer)
WA AR 2R format DAE AR I S M 6 X buffer WAL B BE ] — /26 U 42, E0E AL
;Ziiﬂwl‘ﬁ CIPNA NS E e NI R s gl s SVASE 3L R (U S e N NIV 3 G R 1 S M SO NN
Ncalcsize () Fim.

FRUCE AR A AR S A A BT R el
3.4 B fE.

struct.calecsize (format)
ﬁ@%i)‘%ﬁ?ﬁ“% format FXF LSRN (IR pack (format, ...) A=A i x4
RN

7.1.2 A FHER

RESFAT A2 RAEST A CL s 5 BT R R BIL . BT i 5 B T e/ B 2R 2 44 X
FAF TR AN, A BRI AR IR, K Fert R X

FHIGEF, XNFOMFHR

FRINTEOL T, C RIUDANL AR I AURS sUR 71 I3 227, AR b i e B 38 58 45 AT IR 0 57
(HRHh C gl A L)

o, MR, PR RS — A TR TR T, /N5 Ir

FH | FOnF K XFFA
@ A HIETY | $RR
= A P ifE o
< /N hifi e
> Ky P ifE 7
! M% (= Ki) | brifE i

WARE PR Rz —, WEER e .

AHLFAT T v Be R K ae/Niw, BeT EHLRGEARTR . 4N, Intel x86 Fl AMDG64 (x86-64) 2 /)N
I%; Motorola 68000 FI PowerPC G5 J2 K ifif); ARM FI Intel Itanium ELA& A Y 73507 (i) « 15
ffiff sys.byteorder RIGEAMI RAE T TIT

138 Chapter 7. —#HI¥IBRS



The Python Library Reference, k% 3.8.7rc1

AHUINFIXS T I RS2 C Hikdsiy sizeof RIXAKMEN . XERL GAYFIUFHILEE .
FRUER /MU TR R FAF 5 S 5 X545 3 P A%
YRR e 0= Z R BASERE ALY, B R INRD 5 O SR AR ALY o
B AR AT SR 6 FAE TETE REC 1700 o T & LRI T o
WA 207 B AN TATUT (SR F 100 ) 5 W IERRERRE A < 5>
R

(1) $EHIE R ASTEHELEEEH N R 2 18 3R . SR SN gl 4T L AR 2 .

(2) A EAEANL NS A<, >, =, and " IR SR IR T

(3) i%?ﬁ@EI"J*%Xﬁ%@]ﬁéﬁfﬁ%’@ﬂﬂ@ﬁ%?*, T PR BUACHD I E 52 RO A g U o
Z 07

BXFH

PR A AT 30 C Ml Python (B2 [B] 4% HoA E SRR A B 212 MY B2 . AR/ 31
e A H AR E R N AP R EAT RN Wat@ At il r<r, >y i = 22—
TERBI L. AN/, EFTEAER RN T B AR 15

X | C KA Python &Y AR | ER
X HETFY I

c char KEEN THSTE | ]

b signed char B 1 (1), (2)
B unsigned char R 1 )
? _Bool bool 1 (D)
h short R 2 2)
H unsigned short B 2 2)
i int TR 4 )
I unsigned int B 4 2)
1 long R 4 )
L unsigned long B 4 2)
q long long R 8 ()
Q unsigned long long | X% 8 2)
n ssize_t ESe 3)
N size_t B 3)
e (6) float 2 @)
f float float 4 @
d double float 8 4)
s char[] FTER

p char(] TR

P void * R (5)

TE 3.3 MCHE R ST ot AN REERAY SRR
AE 3.6 BRUEM: TR T X Te M.
ERE:

(1) "2 FARXTNT C99 & i _Bool M., HAIRMIABUAT, ML char BB, FEARHER
XF, BERAFIER.

(2) XA TR B D F T & — AR, AR AR ECR A __index_ () Tk, WI&AE
TR HVR IR SR e — A

TE 3.2 BOEEG: AAEREBUE A __index_ () ¥R 3.2 URBHEEE.
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(3) "n' AN FARP SOS AU/ (EEAEASGE @' FHUFT4F) o X TARER/N, 4R
AT RAGE FHSE £ R A B2 A At B s X

@ KT e, T e BEH, $TFRIEAE () TEEE 754 binary32, binary64 5 binary16 5
IR T £, ar B e ), TRTA M RN AL

(5) "B KR OO AHL T T (e MBOAS B @ SRS . SRR =
R I BE T THUR G0/ MR o struct BIHOR S HMREEAANUHET, R P HekHs
R -

(6) IEEE 754 binary16 ” >J5 i~ 251 2 4E IEEE 754 F5if 19 2008 1&3T 2l AW . BAE— 4N 4E
G, 5 AHEEIAN 11 ASKERERL (WIRRAFA 10 7) , AT PASE @A i LR KRB HIAE 6. 1e—05 Fl
6.5e+04 Z R . WRAIF A C gy 12 3 FF: fE—a AL b, FTART unsigned
short FAT7EME, (HASHH T FIZE . S HYERH R half-precision floating-point format
FRETS o

M FAFZ IR A A BRI TR BN, A8 1 4nt 5955 X5 "hhhh' SEepE.

WA Z M2 A FAF 2 20 BRI A A AR A 2 F 4T

XT s KEEUERE, TR BURIT T R R EE, ARG A S UA FPIRFE R S VTG i, 1 10s
For A 10 FAHIF IR, T 110" Fom 10 MFHF . WURKG TR MBNECY 1. AT 64 1E,
FATHR S MBS R B T DMFEEOR . TR AR, RTINS BRI R AR e
R4 . AEAETRIGUL, 0" oA Fe (' 0c F08 0 MFA).

R —FEAR S (', "B, the, THY, T, T, L LY, g, o) FTRE x i, AR x TR
XA RGO EZ MGG K st ruct .error,

e 3.1 BB AE 3.0 v, LSBT T L (E 1) B B N & Bl K Deprecationarning i AN

HEstruct.error,

o ST T “Pascal FHEA”, WIERAE HEPEORER B 05 5 o T R
FEE 55— 510 7 ISR 255 PR MEL. 2 IR R FRER ARG A . IRAE Apack () 1
FRERA I GRITHRH 1), WA FAFRIT count —1 M &P, IR T count -1,
2 0702 7 DA R 1 count 15, SEVERERE Funpack (), o' HRFHFAINEE count
A, (LRRI TR E R & 6 BT 255 1577

XET 2 MR, SR True s se, EATIME L0 SHOT LA LAABLIARIE bool
HAIRI O o, | AFBATEL, AEFTIRB LA ELIPEY True.

Bi¥

TR PR OIEMEE S — & KL A AL T ME . R/NHIR 55 755K

FTALMRAL =R Bt s B

>>> from struct import *

>>> pack('hhl', 1, 2, 3)
b'"\x00\x01\x00\x02\x00\x00\x00\x03"

>>> unpack ('hhl', b'\x00\x01\x00\x02\x00\x00\x00\x03"')
(1, 2, 3)

>>> calcsize('hhl")

8

AR B0 7 BT R AT TR 207 B R SR e — S A ek v 44

>>> record = b'raymond \x32\x12\x08\x01\x08"
>>> name, serialnum, school, gradelevel = unpack('<10sHHb', record)

>>> from collections import namedtuple
>>> Student = namedtuple('Student', 'name serialnum school gradelevel')

(N gksr)

140 Chapter 7. Z#HIHIER S



https://en.wikipedia.org/wiki/IEEE_floating_point#IEEE_754-2008
https://en.wikipedia.org/wiki/Half-precision_floating-point_format

The Python Library Reference, k% 3.8.7rc1

(£ L£50)

>>> Student._make (unpack ('<10sHHb', record))
Student (name=b'raymond ', serialnum=4658, school=264, gradelevel=8)

F SRR RENDTT TR A/ L B, DR A R B A B R R -

>>> pack('ci', b'*', 0x12131415)
b'*\x00\x00\x00\x12\x13\x14\x15"
>>> pack('ic', 0x12131415, b'*')
b'\x12\x13\x14\x15*"'

>>> calcsize('ci')

8

>>> calcsize('ic'")

5

PATA%3C " 11001 $REAER AP MEIE T, BUE long JEUHE 4 Ay gL x5

>>> pack ('11h01', 1, 2, 3)
b'\x00\x00\x00\x01\x00\x00\x00\x02\x00\x03\x00\x00"'

ALY ALK FF 5 AR A R VE A ARl R /NI 55 7 s A S50 A AT AT X 55
S

Biarray 0 — SEHIAEAE A B .

Bitexdrlib FT(IFIf#EL XDR %

7.1.3 3%k

struct BHGAE LT AT RAL:

class struct.Struct (format)
AR [l —ANBr Struct X5, ESARIARNFAFE formar K5 AMBH IEHIEAE . — K I
Struct 5 -8 T VA LU AR R I RE RS s £ ruct BECE ATIRL, ROACBERS R 4 1
TR

1M L4y st ruct FITHYZ IR B C AR U7 AT AT, IR DA%
TR LR O E M B sc ruct L6,

EL g1 Struct X5 SR PAR k@b -
pack (vi,v2,...)
EMTFpack () BEL, i TEHRFWKL. (len (result) HEETFsize, )

pack_into (buffer, offset, vi, v2, ...)
G Track_into () WAL, HHTCHmFME.

unpack (buffer)
S Tunpack () B, M T EIFIAR. S KPR NBATIE T s ze,

unpack_£from (buffer, offset=0)
S Tunpack_from() A AT EHHFAMNA. GBI DAGLE offset TFIf A
MBEHsize,

iter_unpack (buffer)
ST iter_unpack () AL, MM T EHIFRIKE. G RER/NDATUN s i ze RIRERS .

3.4 B fE.

format

F T3t Struct X4 kg 20745 H
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1 3.7 WOE i AP AR R R st r AT &by tes,
size

WM BT format MEFHR/AN (IRRllpack () Pk BRI F T RETRN) o

7.2 codecs - YmftL2REMFOHERES

PCHS:  Lib/codecs.py

SXABLIGE X T H7ifE Python 545 (mias ARG Ay ) HOSEIE, IF PR O AR U7 A REY) Python Z
RS ARENER, RN IS PG AR AR R B SR AL BR A A R A . K R 2 AR A 28 R T L R 2
o, BT SCAR S S A, HAR L T SRR AR R v SCAR RS S SCA DA T HR G N
Teh o HE G A A ] DATEAT BRI R T o i AR, (RRE SO BRSO T S R 2 70 R St
Gt T AR S

PRRHE ST VAR B AT A 24 A B 1 0 20 D R PR 6 114 B

codecs . encode (0bj, encoding="utf-8’, errors="strict’)

1A encoding TEMI T AS X obj BEAT AT o

FIDAZEAE Errors DA E TR RS RAC T 28 . BOAMI AT R T 58 ' strict ' FURGADHE IRFF
51k valueError (S HEFFE MM XTI, BlliunicodeEncodeError), W5 % i
RAR TR XS A B T 215 E .

codecs .decode (0bj, encoding= utf-8’, errors="strict’)

1 H encoding TEM I AR RS X obj HEATRRY .

AT PAZE € Errors VABEE T TR B AR . BUARET IR TR "strict ' Fngmida ikt
gk valueError (8 EEEMBIDAA X1 125, HliNunicodeDecodeError), g5 |4 A
SRR TR KRR A R T 245 E

g ol g R 1) S R AR AT DA B A PR AR

codecs . lookup (encoding)

1t Python Zi MR B ARG AR AHE R, FFiREl—>CodecTnfo MR, HiE I T3,

ST M EEAhER GG, WRAKRE, WaSHEBEM SRR %, REEHK
Fl|codecInfo ¥4, WG| K% LookupError, 50, CodecInfo XfR¥HIFALATH IR 451H
JiiE

class codecs.CodecInfo (encode, decode, streamreader=None, streamwriter=None, incrementalen-
coder=None, incrementaldecoder=None, name=None)

BRI AR RS T T B EU 0 SR AS A0 (5 . A 28 B MO R H!Z S

name
Gl 24 K

encode

decode

TOAR 2 1) 20 L) R AP RS BRI Eﬂ‘w HA 5 Codec fjencode () Fldecode () Jy AR
O BB 5 (B, Codec 42 19)., JLB BRI T YR Y TAET ORI

incrementalencoder

incrementaldecoder
W oE AR g oA AR A SRR T R A X R fﬂl%?) gy o Bkl B
HKIncrementalEncoder fllIncrementalDecoder FTE XD . a4 R £5 7T A
PRERIRAS.

streamwriter
streamreader

NS TN | R e s A I IR G e o R < | A%Uhﬁg{a%%smeammlter
MStreamReader g CHIHE I . T m iR as ol DAMAFRIRSS
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?ﬂgfﬁ{hﬁ%ﬁéﬁﬁﬁﬁ%%ﬁéﬂﬁ%iﬁl‘lﬂ, ABHAR P T DA MR E, BN Lookup () SRINAT S AR
Ak

codecs .getencoder (encoding)

1A 7 R AT 25 3 ] LA ) 5 B K
LEGRT AR FIRN5] % LookupError.

codecs .getdecoder (encoding)

BRI E I T 1) A PR 8 3R [ LR 35 R
TE A TR BN F5| & LookupError,

codecs.getincrementalencoder (encoding)

BRI E O T B A PR 8 3R ] e b o e G B T B
AEG 8 TCIE AR 2 s AR 8 A SR B U D 4R IR 5| & LookupError,

codecs.getincrementaldecoder (encoding)

PR 5 e T 04 2 AR e 3R 1] s A s 2l T B4
TEH RS TEAEAR B SO S A5 A SR R U &5 | & LookupError,

codecs.getreader (encoding)

B B AT R BRI H St reamReade r Ko T B8
LGRS AR FIRP5] % LookupError.

codecs.getwriter (encoding)

BRI E S 0 S as R st reamiri ter KB T B%L
TR T AR BN ] % LookupError,
LS SO PR 8 14 Pl 2o 205 24 4 2 A R e 1 2 R
codecs.register (search_function)

TEME— A IR EHR R R A R AT 28, RV NG TREFORM SIS 45K, IF
R [o]—A~CodecInfo X4, FEMBEMATLIELEN L EMMIIEILT , ER4IR [ None.

TR R KB H AR AR, XSS LT P RE S A, BN BT el b E A
£

HEIRNE R open () FIF]RIRAY 1 o BEHURBRAE C 9 T4 SUAR SO 7 50, (BB LR T #ioh T
FLERBOIZE, FUVRLESRAE b SCHF IR B 3 22 25 28 ) A A s -

codecs . open (filename, mode="r’, encoding=None, errors=strict’, buffering=-1)
6 ] 45 3€ 1) mode FTIF C i 1 SCAFFF R [0l — 4> St reamReadeririter BSEBI, ALY 9
/RS o BOARY SR o, FOR AT TIT 3

WM TERC SR A I HRIBETIF . S AR & BT " \n" BHH,
mode ZAIRI AJe W B open () pREIT A AR — BRI "o 28A 3.

encoding 552 SCHFBT AT ARS8 . FVFAE RIS ook 53 R AR (R R 28, T
{7 VT SR SR B T 8 ) RS 25

A PAFRAE errors He i U IR T 2 BRIME ' strict ' FRTEH BUgmD RIS 5| & ValueError,
buffering 15 X 5 W B open () BRECFIOMIE . BRAE -1 R0 FHBRIAR Zoh XK/,

codecs .EncodedFile (file, data_encoding, file_encoding=None, errors="strict’)
REl—A>St reamRecoder 5L, BARBLT file B HIEERDAIRARAS . 24005 HROAS Y 5 P I L4 SC
(EREESIEREIR

HACALRE SR R SRR E /Y data_encoding ftY, SRR LAITH file_encoding 1) ¥ i EH A
JRAGSCHE o MR AR STPFSEIR 73T KA file_encoding fiff, HLARIFEH data_encoding T4
.
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MR file_encoding K453E , WBIAK data_encoding .
FIDAFEAE errors HesE SCRTGRAL BTy 58« BRIAA ' strict ' FORTEH BUAD AT RN G| K valueError,

codecs .iterencode (iferator, encoding, errors=strict’, **kwargs)
it 3 X A A TR AR A Y iterator FTERALHISIA o IR EUE Tgenerator . errors % (DA
FAEATHA KB FSE) 2B athmgmitds.

W R BB SR i RS AR 2 32 st v MR IE W SCAR S TS . PRI E AR SCRP T B = gmi g, Bl
il base64_codec,

codecs.iterdecode (iterator, encoding, errors=strict’, **kwargs)
ol A 14 B AR 2 L AR R iy irerator PITRALII A o BLRREE Tgenerator . errors Z41 (DA
FATAHA XA FSH) S LB s .

IR BCE SR S RS g Z by t e s W R UEATARIG « DI E AR SR SO B SR M it 2, Fldn rot_13,
B2 rot_13 A DAl FIFRRUR I i terencode () REH .

ABHGRFEBE T PA TR, & T RO S AT S0

codecs .BOM

codecs .BOM_BE

codecs .BOM_LE

codecs .BOM_UTF8

codecs .BOM_UTF16

codecs.BOM_UTF16_BE

codecs.BOM_UTF16_LE

codecs.BOM_UTF32

codecs.BOM_UTF32_BE

codecs.BOM_UTF32_LE
X R E LT 2R TS, Bl 28 g% I Unicode 545 iU #ric (BOM), B {17 UTF-16 Al
UTF-32 cdfi i 5 CATR WA AT 5235 5, FF4E UTF-8 g1 Unicode %544 . BOM_UTF16
2 BOM UTF16_BE 8{BOM UTF16_LE, BARBRTEEHANFEINT, BOM £BOM _UTF16 [
W44, BOM_LE J&BOM _UTF16_LE W44, BOM_BE J2BOM_UTF16_BE W45 . HAbFES N FER
UTF-8 #il UTF-32 g hd#&= 4111 BOM,

7.2.1 JmfRtoeR R
codecs BPGE LT — FR ISR E LU Ao R RIAT TARR B0, I L nl AR i 4 et
S DAY B o

BERR G AR AR 0 SO AN O A I Python Wiy it . TR ISAS . JOIRASHRIMAR . EEEL
AR E AR IS AR H 25 IR G s/ A 8 R SE ST S a2 b T
BE SCHR A AS R ey A B 24 B A AL B 1R o

HEIRAEH R

N T TACHIBR AL B R AL BT, 2 AR 2 0] PAIEL 1L 13252 errors FAFE S ORI R A B RAL T 580 T
A FRifER) Python Zf S #iE ST LB T AR AT A -

& aX
"strict' | Bl%&UnicodeError (BHTH); XEBBIANW LR, fEstrict_errors () P,
"ignore' | ZWEANUAAE IR I BRI — @ AR AT, fEignore_errors () HEEH.

PATR B A B 7 SR A0E T SR 2
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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 () ':P@Qf)rﬂ,c
'"backslashddiplade BT L FEH 783, fEbackslashreplace_errors () FEEHL,
"namerepladd ] \N{. ..} # L PHHTEE ((NEHRET) . fEnamereplace_errors () H5E
B2/

'surrogateEEREEN, BN U+DC80 & U+DCFF JE [ NI B BEAHE . SAE g o e
B A 'surrogateescape' #RALEE T EHF, BACHERFREEEA AR AT (i
Z % PEP 383 T i1 )

BEAh, DA AR AL BT SR 1T 40 R AR a5

& RiRTDEE X
'surrogatepaufs8, utf-16, utf-32, utf-16-be, utf- | VIRt FIREIEL R ARID . 1% 26 45 fE RS f5 0 3
16-le, utf-32-be, utf-32-le 2R B AR BRAC T A A A 15 o

3.1 FRIBE: 'surrogateescape' l 'surrogatepass' fEIRGTETE,

TE 3.4 UL 'surrogatepass ' fIRACHTT ZHAEE T utf-16% F1 utf-32* FfEi5as .
3.5 FRINEE: 'namereplace' FHREAH TR,

6 3.5 IR 'backslashreplace' £5RACIR T R INAEE F T RS FNEEH
FOVFRIMEEE A TT LA I FE R i 44 1 A 1 AL B G0k 9 -

codecs.register_error (name, error_handler)
FERFR name 2 I HEEIRAC TR R EX error_handler. 4 name 948 € NS RIE SN, error_handler %
BT HE 78 BRSO REAE 2 T R ARAL 300 1) 2 2B B R RO 00 S B00R A
YT g, RV error_handler 345 A—A~UnicodeEncodeError SLf|, H &4 X5
PR E SR . B i | & B S w s 25, S nr PR El—~ e, Hd &
AT G350 B R 52, DA SO G RS A T A B . B R R AT AN st r Bibytes 2B
B, QSRR G T, G AR AT BR bR A 2 2o X, WA BT SO AT,
TR XS R XS R AT A o X IR AR A B i iS5 E S e 48 0 S B ARSI T . S B E RN
XA A PR RIIARE . QnRE5 A B B R 5| & TndexError,
R RO M WM RO L, AR Z A FE T K #UnicodeDecodeError
W UnicodeTranslateError fE45 AbPRAR Y, IF H ok B 45 5% b BEARR P 1) 85 e 0 5 05 1 B 452
TN HH

ZHREMT R T 58 (CLE bR DAL BT 58)  RT Id A FR A T AR

codecs.lookup_error (name)

0] 2 HITEA FR name 2N YEN S RACFE T %

TEALFR )T S ICIEREBIN R 5| K LookupError.,
DA R i A By S A Rl e R 2 20 e 5 O R ] -
codecs.strict_errors (exception)

S strict ' FRIRAEIRTS: BB DR AT K UnicodeError,

codecs.replace_errors (exception)
LI 'replace’ FHRALERTISE (SUH T LA Z #0): S ASREHy 2 OF RS amis), fiF
A REH Y \uf££d" (Unicode FHit747).

codecs.ignore_errors (exception)

P " ignore’ BRRALIIITEE : ZMHHRAR AR I B B il s AR SE AT o
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codecs.xmlcharrefreplace_errors (exception)
S 'xmlcharrefreplace’ HHRALEITT % (UM TS0 A% 25 (O gmfd #): R W] 2w A5 Y 4515
PAE 4 XML “F 455 | I EA TR 4t

codecs.backslashreplace_errors (exception)
P 'backslashreplace' FEURALIITT S (UM TS0 A 20 #0) B8 DA XA RUEIF AT S AL B9
¥ SUPH) A TR B

codecs.namereplace_errors (exception)
5P 'namereplace ' FRIRALIN S (BT T A %0 44 YRttt e) : A AT gt AR A \N{ . .
-} ST I A TR

3.5 BRI HE.

FoARE R Im D FOREED
BA Codec KE L TIXEETTIE, [FIIIERE ST TCARAS G A 45 AR 4 14 BR Rcde 1 -

Codec.encode (input[, errors] )
it input X GIR ] —ATCAL R GL HAEK D). BN, rext encoding 2 Bl FHEE R 74T HE D D
3 (BIA cp1252 B 150-8859-1) K FAFA AN FATH IR .

errors ZHE SCT H I RS RAE BT % BROACH "strict' AEHITR.

W EAR—ESTE Codec SEHIHERAFRAS . W HSIBAFREN St reamiir i ter fE R 4RSS
DASE s Rt e A T 4 i
Y AR 2 e A AL FR K B AT LR 0 2R [ iy B X R BB 25X 42

Codec.decode (input[, errors] )
FT input X5 IR [l —NTCH G th X5, JHFER D) . BN, text encoding WIRTESHRAE 2 (6 I e 1
FAFER e 2R T FR X R R AT R X 5

Xt SCA G A M7 A B AT RS A%, input WAZFR— AR ERXE R R A T R e X% 0
IXTER - BAN, ZEi DX AN B N A7 SC

errors ZHE ST BN AR R, BHAK 'strict' AAHIHE,

BITIEA—E 2 AE Codec LB P RAFIRES . AIELAURIAIRISHY St reamReader MRS fF i
PASE 8 A T AR

PR AN REAS A B 2K PR A A AEBE AR B0 3R 0] i 0 R T A 250 %

i & X KR FIREED

IncrementalEncoder flIncrementalDecoder IR T W E X W FMEB A AR O, X4
N B G /A0 R S 3 3 X TG R A G R A A 2 ) — R Y, T A e X 1 5 e B AT R
Hencode ()/decode () JFEMIZ R - 4 5 2 g i 25/ 000 245 2 76 T 3 ) ) 00 1) B B2 s B0/ 0t 10 2
T2,

WHencode ()/decode () J5¥k R4 A 4T85 B A 38 8 TR S gn i/ SR s 27 261 T 40 15 /RS 1
AN N B — R IS B 1t
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IncrementalEncoder 35

IncrementalEncoder XS — A AT 0SB LT AR A, SN ig gt
e SCX LTV DA 5 Python 2 s 25 3 R AH A .

class codecs.IncrementalEncoder (errors=strict’)
IncrementalEncoder SEAIIF TSRS

A B R A g B A LA S 2845 1 o BT T A B A A AN S 28, B AT H
& L SHA 29k Python S iR N B (4 1]

IncrementalEncoder W DAHATHEHE errors JEBEF SRR SCIUA R AR AC B 2. 0l HB(E S
SRR IE £,

errors ZECRRIE LS — AR 2 W) J@ 1. 8 %) bbJ@ MR A 5k 7T PAYE IncrementalEncoder X4
B AL A 3 I EAS [R] A AR A BRI 2 1] A 7 D) 46

encode (object[, ﬁnal])
G 1 object (£ Ff Zi i 2 1) 24 AR S 9 A % 18) I 3% 8] & 9 55 10 25 R X 4. R X 2
Stencode () WIEZEAMN final VR EAE (BRHAHERE) .

reset ()
R as BB NPIIRIRAS . i Rie %5 P .encode (object, final=True), fEib
BB A EFHREFAR, EE R .

getstate ()
R IR ER 24 BPRAS, R(ERA N — AR SEPIM SR 0 2o IWIRPIRAS . (HLEEHOE
E%Bﬁﬂ)ﬁﬁ 78 A] DATE i e A AR BRI H ARG G5 R AT R I 7 1 B i A B Ry B BOR Al — A
BRUA) .

setstate (state)

PR S HPIR TSR state, state DT getstate () FHREI— A SRILSLRES .
IncrementalDecoder %5

IncrementalDecoder RN —AM AT S . B LT AR A, B URag gt
e SCX LTV DA 5 Python 2 s 25 3 F FAH A

class codecs.IncrementalDecoder (errors=strict’)
IncrementalDecoder SEAIIFTE R .

I s R R AR A M T 25 12 11 o AT WT DA S AN B P 24, (HAATEIX B
& B 220k Python Gifif bt LR T AL -

IncrementalDecoder W] DAHATHEHL errors BT SRR I R R B 2. 0l HB(E S
B4R RTE £,

errors ZRCRFPIRIEL — MR A B @M. il R PR E AL nT PAJE Increment alDecoder 34
A ALt ) AT TE AN [+ B SR AL TSR 2 TR A T L) 48 o

decode (object[, final ])
fRAS object (23 5 fift B 2% 19 24 AR A28 A% 1) I 2% [l MR A5 19 45 R % 4. i aixX 2
Xfdecode () W ZVH AN final WA HEAE (BROINHRIE) o WER final Fy BLAE W iR A 24
DAART i N AT 58 A 5 I Hb U RHT A G X o R TYEME] (Ban il T fin A 253K
E?f%?ﬁﬂ%%%&) e A AEFETCRAS I 00 T ABFERI I A A AL B GX W] RES | K —1
) o

reset ()
PSR BB RIS .

getstate ()
1R ] R 2R A HR S o XM —A T, R T R A 1 R AR ) i A 2% o
KXo 55 I — AR, ATDASORIIRES G E . (LB MR 0 28w UL IR
FE ) ANALICP RS B 0 WA ] AR RS 25 5 A E G i A HLDA 0 1t

7.2. codecs - iR 2S M FO4E e H 3 147



The Python Library Reference, k% 3.8.7rc1

IR AR S, PATERESE AT 2 Zeuh 1A i ATt i0s 2 A8 A% 25 (7 HC 3% (1] 31 g w8 AR A& AN 7™ A AT A iy
o (FCBECEIZ A BEMARES 5 B AT DA 2 g 2/ PSR B 4 R A A R 1 5 1 il
G By B ROR e ek — AR B )

setstate (state)

FHERSFRAVIRS BN state, state WM N get state () PRkl — MBS GRS .

MBI GREDFOREED

Streamiiriter flStreamReader Rl 7 — LUy I TR T, WA ISR A #0713 M S BT ) 20 i A%
KT 1S encodings.ut£_8 FRIRBI T HEAFTEEX — A

StreamWriter 318

streamnriter $fE Codec ITH, ERELTINTHE, BAWAE ARBHBLAE LLLEI7 AT
Python 4ifI AL A2

class codecs.StreamWriter (stream, errors=/strict’)
Streamiriter SEHIHIMEERE,

P X E AR AR LM 582 1 o ENTRTLAE bR inmshm v 24, HIATERX L
SUNZHCE 2 Python G fif i e 2 T (6] -

stream TN — A T4 2 R B TTF 5 A SO B0 SO PF 2
Streamiiriter A DERHE errors X SHORL IR MM RAIIT R, WSR2 5
TR0 S T 25 1T SR b H AL BT

errors ZHLH PRI — A4 (0B k. 306 BB PEIR (B T DAE S reaminrs £o.r XH4 102 i
30 P 5 2 0

write (object)

RERBD IS IR R NEEAZ -

writelines (list)
P RN FRA RS RBS AR (MRl EHwrice () FHE) o« ARIERTHE) T g fRhg
A LRI T

reset ()

WRHTH 2 T REPIRAS A S R A G X

AT B T3 3R B 24 8 ORAE TR RO Btk DASCVF B A B A T v el i o o
CEREHEi RIS VRIS

BT EIRBTTR, Streamiriter iBNARARR BT ZIRH BT HAL T IE AR

StreamReader Y{%

StreamReader 2jg Codec 13, EEN T ANIIE, BRA AL E SGX LI ik A5
Python i 5 AL ZAHAZE -

class codecs.StreamReader (stream, errors=strict’)
StreamReader SLRIHIF 2L,

P i S A AR I M #5821 o ENTRT LA bR ingish i S 24, A ERX L
SUNZHCE 2 Python Haff i e 2T (1] -

stream SR N — BT G RS T I T LA B B R 1 SO SRS 42

St reamReader W] PAIEIL IR errors BT SHORSLIA RIS R BT 5. WSR2 7
TR 2R AR T SRR R R DAL B R
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errors SRS — A @M. @ @ HEIRE R T ATE St reamReader XF4RYE
I PNAEAS ] 10 B 15 AL PSR W 22 (B R T 1482

errors ZH T R VFREE G A register_error () By R,

read ( [size[, chars[, ﬁrstline] ] ])
FRE oA H R IR M SR X R

chars ZHIHE I ELR I ) RIS JE TS 07 B8R . read () I VEMEAN 23R MR 3 SR AR 450
P, (HALR AR R, B RER DT RR B B

size ZALIR I EEEEIUT MRS Y L 4 5 730 R B2 A e R BRI EL . AR vl DATE 24 b2 A it
WE . BOAME -1 FR R REZ B BOF MRS . IWTE 2R H 2 B IE— Ui T B R 3¢
o

firstline TEARAE I ANSRAL J5 ST S AL ARG A e, I OGR 8155 — 4Tk 28 1.

WO R T oA SEIBORM, X RGN U TE S B 58 AN S E RN SR VR 17

DUR R AT REZ MU BSE BRI . BN, ARAE TR _EAFAE ] A S A 4 R BOIR SRS, XA AW
readline ([size[, keepends] ] )

M AL — AT 1R ] 8 S A s

WERESE T size, WIKRFHARS size ZRMLBETH) read () J7ik.

U2 keepends JMRAEL, WIATATAATRF MR 0] 947 25 % o

readlines ([sizehint[, keepends] ] )
M AT A T HRE A — T R 1]

FTEARAT S D 2t decode () JrikoRSEBL, HF HANSR keepends y ELE I 2 5 HA 35

AR LH .
WRLEE T sizehint, WIXFHAE R size ZEUL L TMA read () k.
reset ()

B E N TIPS Al i ds G X
TR AN XA AT B AL T LT VAR T2 H AN T RERS AR B R T IR
BT EIRRITE, StreamReader IMMARHER B F R B A HAD 5 SE AR E -

StreamReaderWriter 35

StreamReadeririter J&— A ERYSE, AVEXT I TAET NG AR Rt T o,

HAF AT & E W A Zookup () sREUITR B T RO 15 5L 61

class codecs.StreamReaderWriter (stream, Reader, Writer, errors="strict’)
ffE—A St reamReaderriter LB, stream Wi —A AN . Reader Fl Writer Wi/ hj 4y
BRI T St reamReader St reamiiriter ¥ IR L) HEEZE . HiRAC B 5 7 A eI A1
B AT E PR A 5 ok 5E .

StreamReadeririter SLHE X T St reamReader MlStreamriter RHEEHED . BAIAYE T

KA T2 BT HA T R
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StreamRecoder X5

StreamRecoder R —Fham s 2R 5 — Bl X0 T AL AN [F] 5 FEPRIE A 1 DA I AR
HH S IF A E AT A Lookup () BRI 81 T BREOR M 1551

class codecs.StreamRecoder (stream, encode, decode, Reader, Writer, errors="strict’)
B —AN S P T W A ) St reamRecoder SEAA: encode FlI decode T AHET Hijsi— X ACHS AT TLA %L
YR read () Ml write (), T Reader 1 Writer TAFT )5 iw—stream FHIEHE o

AR] DA A 2% G Sk A T B S, QAN Latin-1 %4 UTF-8 A M S ) 546 o
stream ZEIR—ASSCHZERT S

encode 1 decode Z5 W E Codec ¥ . Reader 1 Writer Wo/il K4y BiL T St reamReader
Mstreamwriter BN R REEZE.

FE R AL PRI 1 5 R R B B AR 8 A R 2R 5E
StreamRecoder SEfE X T St reamReader flSt reamiriter EMHAGR . BN KTHRKE T
JE BT HAt ERE M

7.2.2 fHEZIER, 5 Unicode

TFRPEBRTE RGN TR 0x0--0xLOFFFF JUI NSRS, (15554 PEP 393 T A % SC A THENS . )
— EUPAFER TR BEAE CPU FINAF LASME I, 19 AR/ WP A0 5 B AL A b s o — A K
[ Anfe) i HAR A S a8 —E , RFPAFER RS P SRR a1 A9 P B AT
BFEH Ao AFAEVFZ AR SO P P RS A% . ENTREEERR N A2 2

I 87 B SCAS G i A 20 (FR R ' latin-1' B 'is0-8859-1") R L 0--255 Wb 5= 45 {H 0x0-
-0xff, X EWRE WS U+00FF DA b0 (9 5 AF 53 O 42 J0 v A T G o R A R AT g AG. IX
FEMRE 5] K UnicodeEncodeError, HIEN KM T H X (N FEMYHIREETRSA N
Kﬂﬂ):UnicodeEncodeError: 'latin-1' codec can't encode character '\ul234' in
position 3: ordinal not in range (256),

A 7 (B AT i) 24l Unicode (57 AN [ 14 - 105 BT RF X 28
B LRI R 5T 0x0--0x££, BAFDCRUMELIA, R T ST I IS HI A encodings/
cpl252.py (E— A Windows b A 40 HE 0. Hp & — 5 256 N PP AT
&, SRR AT T (E

FTA X 28 2 i A% X L BB X Unicode FIF i SCAY 1114112 ASRSA7 A 256 3BT 400 . —Fh WA il B84
Unicode fiZh {37 4 iy BT 422 1 Il A X BRI LA AE M DU AN TESE ) 74T o AFAE IR R T B . DAK
Ui FEAEAB I A/ N P A o X P FP A X4 A PR UTF-32-BE Fll UTF-32-LE. ‘Ef1AYHLE AT PA%E
BIULR : ARARTE— & /NP LA L UTE-32-BE NI /RREZTTE S i A RIS s B % 75 . UTF-32
TG T XA M AT A HES R R O AR . 243 B g HLAA R [R5 ) CPU 2 U
AT RS . A T BERESASIN UTF-16 Bf UTF-32 FHY AR K/, 1T A Bl i) BOM
C FAMEFRIC) . XX F Unicode 45 U+FEFF. W FEG R HINF 44 UTF-16 B{ UTF-32 FI %
IRk . WA FE A B UA (0xFFFE) & A AT BT Unicode SCAS HH R ARE ST RG24 &
P—A~ UTF-16 B¢ UTF-32 F)P N E NP4 & U+FFFE B, SO eI B3 T2 Bl . RE
WIS U+FEFF iR 5 — A% Y ZERO WIDTH NO-BREAK SPACE: HJ T3 N2 H A AV B34
BRI FAF . B0 A R MIE S T EE IR /R . 7E Unicode 4.0 H1 ] U+FEFF £/~ ZERO WIDTH
NO-BREAK SPACE B #FH (Mt U+2060 (WORD JOINER) iR LS ). X1 Unicode 3{4-ATh 9% Whsi
RENSAL TR U+FEFF PSS L0 - BOM B8 i B 4 i Z I A6 5, FHHE 72735 5 Wi
%Z?ﬁ%)ﬁ%%ﬁ%&%; fE4 ZERO WIDTH NO-BREAK SPACE B @& MElFAF, G HMFERF
i,

WA T — PP AR RES X FT AT 1Y) Unicode “P 4 T4 : UTF-8. UTF-8 2—fif 8 (iiZift), XE AL
UTF-8 HiscAy P 5 Wi Fe . UTF-8 55 R 8 i 4 51 i i 2 A (BesE i) AN
FL. PSRRI FZPUAMEN LAY BRI —MEN 0§ kRIS B8 . Unicode 45 4%
PARTEX AT AT (o x Sy INEGL, PR — A RPREZS X R FY) Unicode 4% ) :

150 Chapter 7. —#HI¥IBRS


https://www.python.org/dev/peps/pep-0393

The Python Library Reference, k% 3.8.7rc1

Sk YA

U-00000000 ... U=0000007F | OXXXXXxXX

U-00000080 ... U-000007FF | 110xxxxx 10XXXXXX

U-00000800 ... U-0000FFFF | 1110xxxx 10xxxxxx 10XXXXXX
U-00010000 ... U-0010FFFF | 11110xxx 10xxxxxx 10xxxxxx 10XxxXxxx

Unicode /4 i AN EE BEAY— >l B ) o 62 xo

M UTF-8 J&—F 8 (445X, Kt BOM 2 AMER), I HE D FarE h gt u+FEFE F4F (B
T RAERE—ANFLE) ELWi A2 ZERO WIDTH NO-BREAK SPACE,

A INBE BT, WA BE2Z ICEE & — A FAF 6 TR m oA . A3 Fh 15wl 5 4
A% 2R ] AR AT B I BEAL 5 5 . SR T} UTE-8 S 12 AT AERY, K UTF-8 35 4 B
ANAVHEREFATF IR BIEEAE o o THETH UTE-8 Z ik i nl 54, Microsoft A& BH T —Ff UTF-8 A5 {4
JE (Python 2.5 FrZ k) "ut £-8-sig") %]/ T-H Notepad #2)7: FEEAi] Unicode “FAFAER B A X2
A, 2565 A UTF-8 4ifif¥) BOM (B iR X DFIFF: Oxef, 0xbb, 0xbf). LA
PSR A I () SCAFARAS KT RE AR 8235 (TS (Bl i1 &mt-h

LATIN SMALL LETTER I WITH DIAERESIS

RIGHT-POINTING DOUBLE ANGLE QUOTATION MARK

INVERTED QUESTION MARK
X T is0-8859-1 Z g KAL), BXRFF TARIE T AR ERAE I ut £-8-sig SR, BT
PAZEIX HL BOM PR FI AN S 5 B a2 =4 19 20 BT 66 R A 23 IO, T 2 1 5 B s 1) 4 e e =X 0
B IR TR utf-8-sig A fRRL AT Oxef, Oxbb, 0xbf VE Nk ZAFN G A E. TEI TR
ut £-8-sig FFBETX =AFAY, WRCAER CHR L ZAFI BT . 76 UTE-8 Hf Rzl
BOM, i . 2438 G T AT 1A H 2R

7.2.3 ¥rAEmIS

Python Hi7 T1F%2 WE M Ffias, EATMSEIEEE i@t C ke, B ZladpugtR. PUTRIEEH
A RS AR AN 2, R HE T — 285 L 5 44 DA S G A =l w A AT TR . B ANE 5 P R_ A
FERTCE R . R ACE KNG RGNS E AR RN I P B T2 A 2 a4 Hit,
'ut£-8"' 2 'utf_8' HmARERITA RN .

CPython implementation detail: 7 L& L 45 i A% 20 AT DAGE o 2 e i 2 A R AL R TH B . X Se 41k
HL&XFF CPython SR Ui BBl & — LA BRI BI4Z (K/INEAEHIE) R H]: utf-8, utf8, latin-1, latinl,
is0-8859-1, is08859-1, mbcs (Windows % J&), ascii, us-ascii, utf-16, utf16, utf-32, utf32, M3 55 7 T X ge &
RIETFAF IR . X S A% =0 HoA 51 44 T BB & S B E i AT 1 .

TE 3.6 JRE M AR AIERXT us-ascii AL 2 .

WE PRI SRR RIE S . BT (FIAE AR S0FF EURO SIGN 48)  RAR 43745 B 7 BiL Y
WL HATAEZE 5o R XS T WG = R UE, B HAELA T JLRPAZ 4 -

o FA~ISO 8859 Zifih 4

* 34~ Microsoft Windows Zfit UL, 38 # /2 IR2E F A 8859 Gifhdle, (HL& I MHINne BB 745 Rk B ed
A o

* A~ IBM EBCDIC %i i

* HANIBMPC it i, @ # 2% ASCI

YmHY IS ES
ascii 646, us-ascii Hrh
big5 big5-tw, csbig3 R
big5hkscs big5-hkscs, hkscs ke
cp037 IBMO037, IBM039 YiE

T oudkEE
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x®1-4In
e GIES BE
cp273 273, IBM273, csIBM273 TETE
3.4 FiIRE.
cp424 EBCDIC-CP-HE, IBM424 B
cp437 437, IBM437 g
cp500 EBCDIC-CP-BE, EBCDIC-CP- | JgKK
CH, IBM500
cp720 (TR Bl
cp737 A
cp775 IBM775 W% R S
cp850 850, IBM850 PHRK
cp852 852, IBM852 HRR A AR R
cp855 855, IBM855 POmA T, BEP HiE, BH
WiE, MG, JERYEE
cp856 EESH
cp857 857, IBM857 T HHE
cp858 858, IBM858 (R
cp860 860, IBM860 A TR
cp861 861, CP-IS, IBM861 VK B E
cp862 862, IBM862 RS
cp863 863, IBM863 JESSE
cp864 IBM864 [ERERS
cp865 865, IBM865 P BRI
cp866 866, IBM866 ek
cp869 869, CP-GR, IBM869 e
cp874 Tk
cp875 A e
cp932 932, ms932, mskanji, ms-kanji H&
cp949 949, ms949, uhc HhE
cp950 950, ms950 ik
cpl1006 5 RHR
cp1026 ibm1026 T HHIE
cpl125 1125, ibm1125, cp866u, ruscii [N
3.4 FiIRE.
cpl140 ibm1140 PHER
cp1250 windows-1250 HH IR A< K
cpl251 windows-1251 PRANFNE, FHEP T, SH
WiiE, Mg, JERYEE
cpl252 windows-1252 PURK
cpl253 windows-1253 s
cpl254 windows-1254 4+
cp1255 windows-1255 Ak
cpl256 windows-1256 ERERS
cpl257 windows-1257 BB HigE S
cpl258 windows-1258 R T
euc_jp eucjp, ujis, u-jis H &
euc_jis_2004 1isx0213, eucjis2004 H &
euc_jisx0213 eucjisx0213 Hig
euc_kr euckr, korean, ksc5601, ks_c- | EfiiE
5601, ks_c-5601-1987, ksx1001,
ks_x-1001
gb2312 chinese, ¢sis058gb231280, euc- | fajf4 3¢
cn, eucen, eucgb2312-cn, gh2312-
1980, gb2312-80, iso-ir-58
gbk 936, cp936, ms936 ik
ToidREL
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R1-ZIW

RAY B BE
gb18030 gb18030-2000 G—PUE
hz hzgb, hz-gb, hz-gb-2312 Ak d
is02022_jp csis02022jp, is02022jp, is0-2022- | Hi&

jp
i502022_jp_1 i502022jp-1, is0-2022-jp-1 His

1502022_jp_2

1502022 jp-2, is0-2022-jp-2

Hifr, ®hif, ks, ok,

it

1502022 _jp_2004 | is02022jp-2004, is0-2022-jp- | Hi&
2004
is02022_jp_3 i502022jp-3, is0-2022-jp-3 Hi
1502022_jp_ext 1502022 jp-ext, is0-2022-jp-ext H1E
1502022_kr csi502022kr, is02022kr, is0-2022- | EfiiE
kr
latin_1 i50-8859-1, is08859-1, 8859, | VHEK
cp819, latin, latinl, L1
i508859_2 is0-8859-2, latin2, L2 HRR AT AR R
i508859_3 is0-8859-3, latin3, L3 HAE, SH A
i508859_4 is0-8859-4, latin4, L4 BB HytEE S
is08859_5 i80-8859-5, cyrillic BmFNrE, AREIHE, 4H
Wi, ik, FERYETIE
508859 _6 is0-8859-6, arabic [ER[ER
1508859_7 is0-8859-7, greek, greek8 T
is08859_8 is0-8859-8, hebrew T HR1E:
i508859_9 is0-8859-9, latin5, L5 T HHE
is08859_10 is0-8859-10, latin6, L6 JLGES
is08859_11 is0-8859-11, thai IR
is08859_13 is0-8859-13, latin7, L7 WP REE S
i508859_14 is0-8859-14, latin8, L8 LRI
is08859_15 is0-8859-15, latin9, L9 PR
is08859_16 i50-8859-16, latin10, L10 ZREENR
johab cpl1361, ms1361 ik
koi8_r ik
koi8_t P
3.5 Bl RE.
koi8_u By 2y
kz1048 kz_1048, strk1048_2002, rk1048 | M5F7 715
3.5 Bl ife.
mac_cyrillic maccyrillic LEAIE, RS e, SH
Wi, ik, FERYETIE
mac_greek macgreek A
mac_iceland maciceland VK EE:
mac_latin2 maclatin2, maccentraleurope A KRR 45 R
mac_roman macroman, macintosh PHNK
mac_turkish macturkish +HHE
ptepl54 csptepl54, pt154, cpl54, cyrillic- | M= Ta1E
asian
shift_jis csshiftjis, shiftjis, sjis, s_jis H i
shift_jis_2004 shiftjis2004, sjis_2004, sjis2004 Hig
shift_jisx0213 shiftjisx0213, sjisx0213, | Hi&
s_jisx0213
utf_32 U32, utf32 EES
utf_32_be UTF-32BE e S
utf_32_le UTF-32LE AIES
utf_16 U16, utf16 e s
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R1-ZIW

Py e BS

utf_16_be UTF-16BE RS
utf_16_le UTF-16LE e
utf_7 U7, unicode-1-1-utf-7 A ES
utf_8 U8, UTF, utf8, cp65001 mEiES
utf_8_sig A S

E 3.4 P utf-16% Al utf-32* iS40 A1 AR VFa 5 AR fi2 (U+D800--U+DFFF). utf-32* R RHF
AN FHE -5 AR SRR B 755 FP 51

TE 3.8 MU cp65001 BAER utf_8 M— 1514,
7.2.4 Python ¥ EBH%RmIDIER
LU LA RS R 2 Python % @1, KB f17E Python 2 AMEA T S o X S g s A 44 L I 7 10 g

g N R 2RI R (R R AR SO G e A i s i o LR 5%, (BT 2 A e
BN SCRF AR REBAR LA T SUR SCAR GRS ) o X T AR FRIm MRS . IR & SR A8 7 1] o

XFHmB
PAF Gt # 2L T st r #bytes BIgmiSAbytes-like object 3| st r WY, Z5PIF Unicode ANt .

YmAg Gl aX

idna 52 Pl RFC 3490, B & %
Mlencodings.idna . X X
errors='strict',

mbcs ansi, dbcs Windows % J&: Hfg ANSI i
7 (CP_ACP) XA E50dA T4
.

oem Windows % J&: MRl OEM 44
1 (CP_OEMCP) X #:AE 5k
Gt

3.6 HR .

palmos PalmOS 3.5 [ g hd A% =X
punycode SEPE RFC 3492, ANTHEEAIRS
I RS2 o

raw_unicode_escape Latin-1 Zg b 4% =X B %o FoAth AL
7 PA \uXXXX Fll \UXXXXXXXX
AT IS . A AT A 2 A
AT 5 =% . "B AT Python

F) pickle T .
undefined A R L K s, R
WA FAFRWAGI S, R
P BB .
unicode_escape &G M T LA ASCIT 4 7% 1y

Python JE X 55 /1 |1 Unicode =
HH N A kg, B5]5
RNels L, X} Latin-1 JEACHD
AT . 15 Python JE A
5B b BRIA M A UTE-8,

TE 3.8 IR ¥ k: “unicode_internal” 4 fRISES DR 4 .
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—i# iR

DL R SRR T — HEREE: bytes-like object Bbytes R, BIIR by tes. decode () B
(Brik E s £ - 2R ).

Ay GBS aX YmAoEE/ARADER
base64_codec” | base64, Y ERVER U 24T MIME base64 (455 4, baseb4.
base_64 BAE5—1NEKER '\n") encodebytes () /

TE 3.4 fREE U 32 AT B bytes-like object £ baseb64.

N R L decodebytes ()
bz2_codec bz2 i ] bz2 4 PEAERL bz2.compress () /

bz2.decompress ()

hex_codec hex FHEAERCE N TSR FoR,, B | binascii.

(KA b2a_hex () /
binascii.
a’b_hex ()

quopri_codec | quopri, quot- | BFEEVERE N MIME %55 | S i T EI8E | quopri.encode ()
edprintable, H.
quoted_printable quotetabs=True/
quopri.decode ()
uu_codec uu i F uuencode #E e VEXL uu.encode () /
uu.decode ()
zlib_codec zip, zlib i 1] gzip B4R HEEER z1ib.compress () /
zl1lib.
decompress ()

3.2 B fE: KA e
T 3.4 BB AL A5 344 o
XFRR

DA G e i 7 SCARE e st r B st r (L. B AW st r.encode () Fiscir (I ER A by tes
R ) .

)

rot_13

IR

rotl3

aX
3 [ A R U R i 2 4

3.2 FiIRE: R rot_13 SUARKE .
TE 3.4 MUHE D KE rot13 H44 .

7.2.5 encodings.idna --- N R FPREERLEZ

AR SEE T REC 3490 (W H 2 H Y = Prikdi44) #1 REC 3492 (Nameprep: H T [E Fribig44 (IDN) [
Stringprep Fg # 3C1). B EfE punycode gl st ringprep BERE_FA ) .

iX 28 RFC 4t [m] & L7 —DMAEd 44 1 3 FEIE ASCIL E4F i ¥ ill. — 8 ASCIT 5= 47 1Y 45 44
(4 www.Alliancefrancaise.nu) & ¥ NI ASCI 11 4 15 4% =X (fai #x ACE, il www.
xn--alliancefranaise-npb.nu). Fifi)5HIE4 0 ACE AT AR T B i T45 e Prslm s il
MBS, Ha0 DNS #if], HTTP Host “FE% 4 . WFHARAE N H ATy a0 vl REFRX)
FFRTIL B R 24 375 B R Unicode 3844 bR 4% 40 26 11 IDNA, If4E ACE Fr%4 2345 1 2 il
Y Ho A ] Unicode .,

Python PAZ Ry A S RpiX R d: idna Sfft #4447 Unicode Al ACE Z a4, - THE section 3.1 of
RFC 3490 7 S 73 B T AP RE A TR IR0 AR, FHIRIE TG 2R R4 ACE, AL

VBRTF A S, 'base6d_codec' WHEZALALE ASCI st r SEHIH TR
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ST L R AT TR IR RS FRR R EI R AT ACE AR% 448 Unicode. BEAL, socket
REHN] LK Unicode EALA AR ACE, DAERIFERFE 1L 4 socket BRI I A 1140 BH1L4 -
Btz A, U2 E AN RS BAIBE BNt tp. client FILtplib #{HZ Unicode FALH
(FfHhttp.client MAFE Host FEMENHIAR IDNA £HL4, AR EFRERIRIZTBIIE).

MM R AT (BN 2 FR AR ), $ Unicode OB 2 F B lhAT A 22 1 I PR it ot
SEALAA BB R R E AT f#AS 24 Unicode ..

encodings. idna BIHGASIH T nameprep 1%, I FELNS THLA AT E M MTEALERAE, DASEILE
P34 B R/ NG AR S BRI 745 AR 5 250T DAELE 1] nameprep pR %K.

encodings.idna.nameprep (label)
i [0] label 2853 A FRALBREAERINAS . ZSCBLH BT AW T, I AllowUnassigned HE
fH.

encodings.idna.ToASCII (label)
PEFREEE A ASCIL, FEIE L RFC 3490, UseSTD3ASCIIRules Fiid HiR{H.

encodings.idna.ToUnicode (label)
FihRZE 644 Unicode, I 5E LI RFC 3490,

7.2.6 encodings.mbcs --- Windows ANSI {8311

AR SE B ANSI RS TT (CP_ACP),
Availability: {{ Windows 7] i
T 3.3 U B SCRpAR A A iR A 2R

TE 3.2 OB M FE 3.2 MUZ T, errors WM KoM 'replace #7465, M 'ignore’
PEATARES .

7.2.7 encodings.utf 8 sig--- & BOM &£ 21 UTF-8 4iRG52%

BEBEHSCIL T UTE-8 S s it— e TEAm i RHE UTF-8 E. 4445 BOM s i E] UTF-8 b 735 4L
PEHITF K o 0P AR A IS AR R BT — 0 CHEIRE AT o TR RS BT k14
AT UTE-8 £ 4 fi% BOM.
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HiEZE

AREE AR BSER AL TR 2 L T 0B RAL, W IS a] L [ AR . HEBASY . BUBASY . DA
LM

Python 2 fit—Bb Py BEIESEAY, 5lE, dict. list. set. frozenset., PAMtuple, str x4
2 I RAFM# Unicode “FAFHRIY, Mbytes Mbytearray X2 RS —BEHIERE 1 .

AREEAL 5 DA A SO -

8.1 datetime --- £ A1) H EiF0bF a3 HY

PACHS:  Lib/datetime.py

datetime BB T AL BE H IR A

ﬁ;ﬁz{giﬂ :i;!; I ) iz SR AR TR, S BRR SC3E d SE HT AeT REAS S O A L e A A i
TR

S

Bitcalendar A H JiHH 5L

Bt ime I (]R3 1) MG 46

dateutil 44 HATH" R AT SRR EE =7 %

8.1.1 BB M RFE AEIN R

H AT AL Gl DARSE EAT R A & i XA Ry AL A1 “fj i misk,
FEO AR N PSRN PN T R A5 S B ANy XA S AR D0 T, —A> BRI G REAT X T

LR ZRS SR 1 (02 B IR TB) e BN X 52 T SR R — AU g 2 [ 14 i g )
] BRI G AT (5 SRS 2 117 R R LB SCHUA S T HiAth date/time X G52 (7 H By WAL AT . AIE—AMR]

BTG T AR A2 A ARIES ] (UTC) . 24 i R34 e S LA R X TR SE A e T R RR gt
A R AT AR i
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BB IR K R R e A e T H AR P — . A S 5 ) TR AN A
A2 20 T B P S

TSRS RI N, datet ime Fltime WEHA— MR XEE @M tzinfo, BRI HK
Fihg it zinfo BTRIK—NEP]. XEezinfo WREHMIS UTC IHEIZEE . B XZFRA K S
HHE R AR E R

datetime Bidh Dt T — A HIKWtzinfo 2k, Bitimezone 2%, timezone ZKA] AR RNEAG M T
UTC R[] 2 B 22 T B A X, filan UTC A B4t 3617 EST A1 EDT B DXAF . SR (] (R A0 R B e T
HRPNH . R R B RS R BUA T2 T AR, @F 2 EAME, BT UTC ZAMf%
e iE A A B AR E

8.1.2 HE

The datet ime module exports the following constants:

datetime .MINYEAR
date B datet ime 34 RFHIE/MESY . HEMINYEAR &2 1,

datetime .MAXYEAR
date B{datet ime W2 AR KINEN . HEMAXYEAR 2 9999 ,

8.1.3 AMHIAE

class datetime.date
—AHEAE R R H B, BB S A I B RRORAGEA . @M vear, month, and
day.

class datetime.time
— AP AR E H AR, BRI KA 15 T 24%60%60 #b. (X HL%AH “1H

7 piES ) W& JEM: hour, minute, second, microsecond flltzinfo,

class datetime.datetime
H A F e 45 & . J@M: yvear, month, day, hour, minute, second, microsecond, and
tzinfo.

class datetime.timedelta
FIRWINdate WREH ¢ ime WG, 8 datet ime X Z [AIWIBTAIA]RE , A2 R

class datetime.tzinfo
— R XAE EX SRR Y. kG datet ime Flt ime FE4RAL B @ LI TRITEAR S (61
WAL B s DX /85 B4 )

class datetime.timezone

—ANSEB T tzinfo IIRHERR T, MTIIRAN T M AREm ) (UTC) Myits .
3.2 BRI HE.

XL G A AT AL o

TEXR

object
timedelta
tzinfo
timezone
time
date
datetime
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iE AR

date, datetime, t ime It imezone ZSFI 50 S5 F 401
o XEERA PRI AR A T AE Y o
o REERTRGRI GO AIIGA Y, XA EA AR M B
o KRR R RREIS p1 ok 1e BHRIAT RN EAT

HE— N HREBANREEELE

date ZERIXF AR 2 R FA ALY o
time Bidatet ime JBURYRI R PASR B AL ] B2
—datetime G d FELAT S04 [ S IR B LAY -
1. d.tzinfo ANk None
2. d.tzinfo.utcoffset (d) AiZJH None
TEHAEI T, d R ALY .
—Atime MR ¢t FELATR Z5 A [F]I BSE R i S 2 ) -
1. t.tzinfo ANk None
2. t.tzinfo.utcoffset (None) Aik[d] None,
EHAER R, R R Aa .
TN AN AT BB 2 TR X BIRIE F Tt imedelta X4 .

8.1.4 timedelta FIHR

timedelta XZFRPA date B H time [} ] 5] BF

class datetime.timedelta (days=0, seconds=0, microseconds=0, milliseconds=0, minutes=0,

hours=0, weeks=0)

IR Z R R TR HERA N 00 XS] AR RAEEE P2 U8, T DU IR Rl 715

HH days, seconds F1 microseconds SAEAEIENTB. SECEANIHE RN G0 -

o 1 ZREHARL 1000 fFD .
o 13U 60 A

o L/ 3600 75

o 1 BHISHULT Ko

- H. days, seconds, microseconds 2x ZARiEALACHE DARIER IR 7 i E—, RfI:

e 0 <= microseconds < 1000000
e 0 <= seconds < 3600*24 (—RIFED
® —999999999 <= days <= 999999999

T B R T QiR days, seconds F1 microseconds VNAMYAT B SEIAT “HIF BAEI AR

AP E=AEER R

>>> from datetime import timedelta
>>> delta = timedelta(
days=50,
seconds=27,
microseconds=10,

Q)

8.1. datetime --- EA K HBAFOETE)SEHY
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(£ L£50)

milliseconds=29000,
minutes=5,
hours=8,
weeks=2
)
>>> # Only days, seconds, and microseconds remain
>>> delta
datetime.timedelta (days=64, seconds=29156, microseconds=10)

TEA AL TS HO T 8 245 B microseconds {E/NURTE DL, IWITA SH0H R T R ECR 9 &
I, IR & AR A AR RRE ST E B AR R B . R (AT S HON T
RBRTEILT, WA FIAR AL R 2 e I (R ZRER).

AR HEAL S 1 days B T HEETER], bt overflowError .
THHEREX AEE A TAREA S R T RE 2 NEEIF . B

>>> from datetime import timedelta

>>> d = timedelta (microseconds=-1)

>>> (d.days, d.seconds, d.microseconds)
(=1, 86399, 999999)

FKJaE
timedelta.min

The most negative t imedelta object, timedelta (-999999999).

timedelta.max
The most positive timedelta  object, timedelta (days=999999999, hours=23,
minutes=59, seconds=59, microseconds=999999).

timedelta.resolution
PN ATHER t imedelta %4/ MYA)FE N timedelta (microseconds=1) .

EERENE, R AREARZ%EL, timedelta.max > -timedelta.min, -timedelta.max ANH]
PAFRIR— P timedelta N4,

B (i)

B [l

days -999999999 % 999999999 , 4 999999999
seconds 0 % 86399, 75 86399

microseconds | 0 & 999999, {7 999999

SHRIEH
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prey | ZFR:

tl = t2 + t3 2 B3 WM. B85 -2 ==13 and tI-13 == 2 VR E(H. (1)

tl = t2 - t3 2 3NE, BEGt==12-13and 12 ==t] + 13 W HE(H. (1)(6)

tl = t2 * 1 or t1l Fel— M., BEERWML = 0 Wl //i==12 VNE(HE.

=i * t2
In general, ¢t/ *i==1tl * (i-1) + ¢1 is true. (1)

tl =t2 * £ or tl FeDL—AF mi B, SR owids A S timedelta S RS . RS REGE

= f * £2 DU £ TR A AT AR

f=1t2 / t3 S TE] 22 B DA R 7 3 (3). aR[al—A>Float X4,

tl =t2 / f or tl BRDA— 7 B el R A . S5 9l A B timedelta S5 32T O BE B A . RS

=t2 / i FE A8 DU 4 TR A BT AR

tl = t2 // iortl = | WHERE, LA (RA) R, 25 mMERT, Kbl

t2 // t3 . (3)

tl = t2 % t3 éf‘:ﬁ[j\j—/l\timedeltaXﬁ%D 3)

q, r = divmod (t1, Wifig = t1 // t2@)andr = t1 % t2 IHEEFHEE. q E—1

£2) BE, 12— timedelta 4.,

+t1 IR — AR BE R t imedelta X4,

-t1 0Tt imedel ta(-tl.days, -tl.seconds, -t1.microseconds), F1 t1* -1. (1)(4)

abs (t) M t.days >= 0" HWET +\ *t*, ¥ ““t.days < OHf-t. (2)

str(t) R4 [D day[s], ][HIJH:MM:SS[.UUUUUU] FERFE, Mt
R R, DB (5)

repr (t) Rl —Atimedelta MRFRRFRIER, 1ENHH IENEHEER
AR -

R

(1) Z5RIEM, HETRES .

(2) 5RIEH, At .

(3) B&LA O K& eHs ZeroDivisionError
(4) -timedelta.max A2—A~timedelta FENI4,

(5) timedelta MG TFAFHFRILARMF HARZ R AT L. XHT TR, X558
—HAFHEIER . BIan:

>>> timedelta (hours=-5)

datetime.timedelta (days=-1, seconds=68400)
>>> print (_)

-1 day, 19:00:00

(6) Fr t2 - t3MWHEH 2 + (-t3) MM, FRIE B ST timedelta . max; FEXFMELL T HI
BB MIgESR T EE NS

P?T(.I:ﬁﬁ];{ﬂ%%%{/ﬁu\% timedelta WL S date fldatet ime W4 AT E FIAHINFIF S
B/ (WX

TE 32 OB BAEE X Fitimedelta WR 55— timedelta M LMEREMHE, BFERkaEH
Mdivmod () BREL. BUAEMSZHFt imedelca MM Lo gRPAl—1A~rloat X4,

SFftimedelta WG ABEATHEL, (AH A —HEEHI
== != Hi Skl —Abool MR, TLIRHHLE XTG4

>>> from datetime import timedelta

>>> deltal = timedelta (seconds=57)

>>> delta2 = timedelta (hours=25, seconds=2)
>>> delta2 != deltal

True

>>> delta2 == 5

False
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XFF A HAN B (B0 < F1 >), 24—A t imedelta MRS HANI PRI R LRI, $§5] K TypeError:

>>> delta2 > deltal
True
>>> delta2 > 5
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: '>' not supported between instances of 'datetime.timedelta' and 'int'

TEf/REAY, timedelta XY HALYHAET timedelta (0) B NSPEHR FAE .
ST
timedelta.total_seconds ()

R B E RIFE LS T 208, M T td / timedelta (seconds=1). X THE M PAEE
FAEERIER (Fli0 td / timedelta (microseconds=1)),

T BRI AR, EATHEMEPR PR SR E (REZHF6 LT 270 440
AR IR 8] B ) -

3.2 B fE.

class:timedelta iRl

— AR AL F s 151

>>> # Components of another_year add up to exactly 365 days
>>> from datetime import timedelta

>>> year = timedelta (days=365)

>>> another_year = timedelta (weeks=40, days=84, hours=23,
C.. minutes=50, seconds=600)

>>> year == another_year

True
>>> year.total_seconds ()
31536000.0

timedelta ﬁﬂtﬁﬁﬁ@/ﬁfﬁﬂ

>>> from datetime import timedelta
>>> year = timedelta (days=365)

>>> ten_years = 10 * year

>>> ten_years

datetime.timedelta (days=3650)

>>> ten_years.days // 365

10

>>> nine_years = ten_years - year
>>> nine_years

datetime.timedelta (days=3285)

>>> three_years = nine_years // 3
>>> three_years, three_years.days // 365
(datetime.timedelta (days=1095), 3)
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8.1.5 date Y&

date WHRMRF—APLE PR HI (45, FRH ), RBP4 00851 5 A D7 1 w5 w5477 ) TG RREE (.
KTCTAETATHREIH, AT 1ETA2HRE 2 H, KL

class datetime.date (year, month, day)

FE SHE RN . SRR T T P R
¢ MINYEAR <= year <= MAXYEAR
¢ 1 <= month <= 12
1 <= B <= LESANMEHRE
WERSHATE X LG N, Wl valueError FH.
Hemmsds, FamEmE:

classmethod date.today ()
IR ]2 B Y A Hb H 3

XEZEMT date. fromtimestamp (time.time ()) .

classmethod date.fromtimestamp (fimestamp)

AR [ B POSIX I [ Y 1), BN e ime . £ ime () 2 0] PR30 e s ) 38K o

XA REs| K overflowError, QIAREIAIEEEE L ITETG C localtime () BN SCRREREIN
%, FHHESHE localtime () HEERT| K O0SError, W ZEMES B IR HIFE 1970 4£ & 2038 4E 2
() o T Y REAE P TR B & 60 S T AP Y A POSIX REE L, HBP R fromt imestamp () F 28 .

JE 33 MR ik 3| koverflowError A EvValueError, WS E] & FEB L TS
C localtime () PRELHI CHFFE M., I 27 localtime () 45 HI 5| ZO0SError fii A

HValueError,

classmethod date.fromordinal (ordinal)

AR L% BT B S S A S B B, e A0 LA LT LS8 1o

MdF 1 <= ordinal <= date.max.toordinal () HM&F| Ak VvalueError, XTFEEHY 4,
date.fromordinal (d.toordinal ()) ==

classmethod date.fromisoformat (date_string)

[l —AN%F R DA YYYY-MM-DD A 45 1 date_string ) dat e X4

>>> from datetime import date
>>> date.fromisoformat ('2019-12-04")
datetime.date (2019, 12, 4)

XiRdate.isoformat () WWEAE. BHZHE YYyy-MM-DD #E.
3.7 i Yihe

classmethod date.fromisocalendar (year, week, day)
1R [A] 45 %€ year, week F1 day fIrt i ISO [yE H it date. iXZ K% date. isocalendar () Bt
k.

3.8 Hrhi sk
KJE M
date.min
/N H B date (MINYEAR, 1, 1) .

date.max
HRKEHB, date (MAXYEAR, 12, 31),

2 Dershownz F1 Reingold it Calendrical Calculations W “TiIA& S = H” kM E X —3, B2&E A TZ B irgis8m
ER v . WS TR BUNRS RS R T A 5 1 2 HA DT R G [ TR B
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date.resolution

P HIIRT R ) B/ NE] [, timedelta (days=1) .
SplErE (Hik):

date.year
FEMINYEAR FIMAXYEAR 2 Ja], f& 3514,

date.month

1E12 (%)
date.day
AR [ 1 B AR T A R AR T
SFFRIEE
BH ER:

date2 = datel + timedelta | date2 T M datel Ji7 timedelta.days K. (1)
date2 = datel - timedelta | 1% date2 PELFE date2 + timedelta == datel, (2)
timedelta = datel - date2 | (3)

datel < date2 W datel [WIFA)TE date2 7 BiWAN datel /NT- date2 . (4)
HRE
(1) 4 timedelta.days > 0 N date2 ¥$FEW )2 _FRIHE, UM timedelta.days < O NP¥)SIR.
PESE )G date2 - datel == timedelta.days. timedelta.seconds #l timedelta.
microseconds & #f Z W&, N H date2.year ¥ /N TMINYEAR B K TMAXYEAR N4 5|
ZiOVerflowErroro

(2) timedelta.seconds fil timedelta.microseconds &2,

Q) WEZEAREAS R . H/ESE 5 timedelta.seconds F/1 timedelta.microseconds ¥4 0, Ff H. date2
+ timedelta == datel

4) a5 Ph, 4 H ALY datel.toordinal () < date2.toordinal () Bt datel < date2,
H W8 25| KTypeError, MR WE B A5 A KHdate XL 0% Ak w §E 2 & 1]
NotTmplemented, WIRWEHIREA timetuple () BHEMTE. XN T4 T HAL H HIxF 53
BUSCEIR G RBL R Le . B, YMdate W HAFERBPX S R &5| & TypeError,
Bk == 2l 1= . RO Bkl False B True.

HARIZEH, B date WGBSR EAE .
SBIITIE:

date.replace (year=self.year, month=self.month, day=self.day)

R —ABA AR H Y, BRARE AT X T S I T R E SR
7 Bil:

>>> from datetime import date
>>> d = date (2002, 12, 31)
>>> d.replace (day=26)
datetime.date (2002, 12, 26)

date.timetuple ()
REl—ANtime.struct_time, Bitime.localtime () PR [EIHIZEHL,

hours, minutes 1 seconds 1§35 0, H DST jEFME N -1.
d.timetuple () 4T

time.struct_time ((d.year, d.month, d.day, 0, 0, 0, d.weekday(), yday, -1))

H yday = d.toordinal () - date(d.year, 1, 1).toordinal() + 1 Z4H[FEMH+
WHBFS, 13 1HBFS R 1.
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date.toordinal ()

B lE H R FUAS S A S, R AT VAR L T HIF SR 1. W T ERdate MR d,
de

date.fromordinal (d.toordinal ()) ==

date.weekday ()

R —ANEHAACRER L, BES—~0, EMR K 6. fillll, date (2002, 12, 4).weekday ()
== 2, FPRMEEM=. Bisoweekday ().

date.isoweekday ()

R —NEEAREIL, BI—R 1, ER N7, fll: date (2002, 12, 4) .isoweekday ()
== 3, FREM=. W weekday (), isocalendar ().

date.isocalendar ()
R Al —AN=J67T4H, (ISO year, ISO week number, ISO weekday) .

ISO Jjikse— e vz 6 A 1) s A g &

ISO 4 52 8 53 og BN, BA-BIUIHAT BN 4R TEIH . 1~ ISO4FRE— 12
W (B0 A) DER—F s — s B UA R . iy 19 B, XA B ATE
(¥ ISO 455 H B (A% 1) i A AR ] o

Blan, 2004 4FAYEE— 2 DY, [H I ISO 2004 47 1955 — M EIITTAG T 2003 4F 12 J] 29 H 2]
—, G 2004 4F 1 4 HEWH:

>>> from datetime import date
>>> date (2003, 12, 29).isocalendar ()

(2004, 1, 1)
>>> date (2004, 1, 4).isocalendar ()
(2004, 1, 7)

date.isoformat ()
&[] —A~PA ISO 8601 #%3X YYyY-MM-DD 3R H R4 5

>>> from datetime import date
>>> date (2002, 12, 4).isoformat ()
'2002-12-04"

Xigdate. fromisoformat () HIHEAE,

date.__str__ ()

SHEFH BN d, str (d) 2T d.isoformat () .

date.ctime ()

AR [0 —A2oR H IR 545

>>> from datetime import date
>>> date (2002, 12, 4).ctime()
'Wed Dec 4 00:00:00 2002"

d.ctime () E%T:

time.ctime (time.mktime (d.timetuple()))

TEJRA Cctime () BREL (time. ctime () 2 KIRTHHZEEL, (Hdate. ctime () WAL #1F C
RGO o=
date.strftime (format)

AR [ A~y AR AT T A AR HIR 7755 . ot s iR U (R 0. B2
RS SERINRIE S [strftime() Fe strptime() 4947 A

date.__format__ (format)
Hdate.strftime () M. WITEM R dat e X546 A AR FAF T 2R A% b7

3 %25 R. H. van Gent T2 < ISO 8601 JJjEHI%k2445S <https://www.staff science.uu.nl/~gent0113/calendar/isocalendar.htm>"_ PA%E
W SR A
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TFRARME st r. format () ATREALBCA P RE . BARBUE X5 HI 58P 35, 1S isirfrime()
Fe strptime() 8947 A .

class:date FiERH1

VIR R S R T

>>> import time

>>> from datetime import date

>>> today = date.today ()

>>> today

datetime.date (2007, 12, 5)

>>> today == date.fromtimestamp (time.time ())
True

>>> my_birthday = date(today.year, 6, 24)

>>> if my_birthday < today:

.. my_birthday = my_birthday.replace(year=today.year + 1)
>>> my_birthday

datetime.date (2008, 6, 24)

>>> time_to_birthday = abs (my_birthday - today)
>>> time_to_birthday.days

202

i date WIEZH T

>>> from datetime import date

>>> d = date.fromordinal (730920) # 730920th day after 1. 1. 0001
>>> d

datetime.date (2002, 3, 11)

>>> # Methods related to formatting string output
>>> d.isoformat ()

'2002-03-11"
>>> d.strftime ("%d/%m/%y")
'11/03/02"

>>> d.strftime ("SA 2d. SB %Y")

'Monday 11. March 2002'

>>> d.ctime ()

'Mon Mar 11 00:00:00 2002"

>>> 'The {1} is {0:%d}, the {2} is {0:%B}.'.format (d, "day", "month")
'The day is 11, the month is March.'

>>> # Methods for to extracting 'components' under different calendars
>>> t = d.timetuple ()
>>> for i in t:

C.. print (i)

2002 # year

3 # month

11 # day

0

0

0

0 # weekday (0 = Monday)
70 # 70th day in the year
-1

>>> ic = d.isocalendar ()

>>> for 1 in ic:

C.. print (i)

2002 # ISO year

11 # ISO week number

1 # ISO day number ( 1 = Monday )

(F0AkED)
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(£ L£50)

>>> # A date object is immutable; all operations produce a new object
>>> d.replace (year=2005)
datetime.date (2005, 3, 11)

8.1.6 datetime Y&

datetime WERAFHKHdate XRHtime X ZR A FEERBR—XT4.

Hdate X4 —#, datetime {BE 245l W H) = AT R 81 S P ) TCRRIEM ;. Stime X5 —FE,
datetime RER—REHFAH 3600424 Fb,

Mg :

class datetime.datetime (year, month, day, hour=0, minute=0, second=0, microsecond=0, tz-
info=None, *, fold=0)
year, month Fll day ZEU 2N . tzinfo P PAJE None B{E&— N tzinfo T-IEM)SLH . HAEMHWSE
WHATUEAE I T 1 Bl PN ) e -

e MINYEAR <= year <= MAXYEAR,
e 1 <= month <= 12,
<= day <= HEFAHKE,

<= hour < 24,

.
L]
.

minute < 60,

<= second < 60,

o o o o
A
Il

<= microsecond < 1000000,
e fold in [0, 17.
WRSHOTEIZLETEE N, W valueError FH .
3.6 BT IfE: HN T fold 4L
HetsEds, PramEIrk:

classmethod datetime.today ()
IR B 57 4 i 5 PR datetime X145, Hipczinfo of None,

EMT

datetime.fromtimestamp (time.time ())

FHiEZfnow (), fromtimestamp () .
WA ERRESE N T now (), HERT tz BS,

classmethod datetime.now (tz=None)

IR ] 27 24 Hi H ) date FiT time X 42 .

WA AR SR 2}y None BURSEE, XM T today (), HIZITTIARTEA BRI LU T e fit Hal
iWtime. time () WA BRI EE R AL (FA0, 7ERMT C gettimeofday () B
A L AT PAEE— 25 -

W z AR None, ‘BbHijgtzinfo FIM—ASLH, FHH 24150 H AR gL 3] 2 X,
R E] DA today () Mlutcnow ()

classmethod datetime.utcnow ()
IR [B] Z8 7 24 5 UTC Bf[a] 1) date F1 time, H.thtzinfo A None,

XA T now (), {HIREIFE24H UTC HIHAIEE, RECAFRRdatet ime X5, BAIBT Y
i UTC H #ARf )] 3@ 378 ] datetime.now (timezone.utc) EHEE., BiFZEHnow ().
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e TR datetime MR ASHIF L datetime FiELIEARMBS B RALHE, fHRiF 2
FHEA H )6 4 2678 UTC WHa). R, G1EZm 407 UTC WHaj 3 4 a2

it datetime.now (timezone.utc),

classmethod datetime.fromtimestamp (fimestamp, tz=None)
AR [ Y. T POSIX B[] BB At ime . cime () MR BME R AL H BRI R, AR n] e S50 2 R
None B{ARFIEE, BB SPEELEITHET- G AR H AR, REEdatet ime MR HRE
,
G rz A None, BMbAijdtzinfo FHM—ANLHI, FH HEHEIBERF 02 2 552 Rt IX

fromtimestamp () W] § & 5| KoverflowError, IR W H BB EB L FALEFEG C
localtime () Bf gmtime () FREW ZHFTLEIIE, AL localtime () 5 gmtime () 45
5| % 0SError, Eﬁiﬁﬁfﬁ%%ﬁﬁﬁfﬁﬂﬁ 1970 4 %2 2038 4E 27 [A], 17 Y B A I () IR 2 6 25 Pl 70
19 POSIX &#4: b, HFPR fromt imestamp () B0, Z5H 0] R8-S0 AH 2= —FP Ay iof (] 8
FEAEMIFEI datet ime X5, Mtbutcfromtimestamp () EHEFEM UL .

IE 33 WEM: 5| koverflowError M A& ValueError, WHRmE B EEAB LRSS C
localtime () B gmtime () PREUSCHRFEREINIE. HLRAE localtime () B gmtime () HE5H]
S|k O0SError MANEValueError,

TE 3.6 JRHE N fromtimestamp () W HER ] fold (HBEN 1 BYSEH].

classmethod datetime.utcfromtimestamp (fimestamp)

IR 8] BT POSIX BfJa]# i) UTC datetime, Httzinfo{Hh None, (&5H KB RI% 4., )

X[ EE5| K overflowError, ﬁn%ﬁfaﬂ%&ﬁﬁtﬂﬁ?ﬂ—@ Cgmtime () BRE 570 FBIAO TS,
HAE gmtime () MEEWF| K O0SError. WMHEIZEUESHREIAE 1970 & 2038 AE2Z ]

AR AR datet ime X8, WEF fromtimestamp ():

’ datetime.fromtimestamp (timestamp, timezone.utc)

£ POSIX A& -5 E, BN T AN RAA:

’datetime(l970, 1, 1, tzinfo=timezone.utc) + timedelta (seconds=timestamp)

AR ZAHET G — e R SR e 3R B R - MMINYEAR F|MAXYEAR FFF X [E]

i T8 datetime MRAWIFZL datetime Ik UIEAMI (A RALEE, fFebr @il
FRGNZY H P )0 ok KR UTC ). Bk, UEoReE UTC I H S [ % 5 69

W R E S datetime. fromtimestamp (timestamp, tz=timezone.utc).

FE 33 MEM: 5| koverflowError Wi ValueError, 05w 8 E & 1 ir e -4 C
gmtime () FREN ZHETERIIE . FHESAE gntime () BEENT| K O0SError Mi A ValueError,

classmethod datetime.fromordinal (ordinal)
IR BT A S S R D S W datetime, AL 14E T H 1 HIF SR 1. BRiE 1 <=
ordinal <= datetime.max.toordinal () FNW & 5| kVvalueError, %EH ¥ hour, minute,

second Fil microsecond {HJ5 0, I H tzinfo{H N None,

classmethod datetime.combine (date, time, tzinfo=self.tzinfo)
R El AN datet ime MR, XMREYHHISE T4 EM dat e XIRAYIE, T H I [E] 25 T4
SERYtime XIRIVE . MR T winfo 24, HEAWMRKEGZ R czinfo @I, AN
time ZE{t zinfo J@1E,

Xt T AF BEdatetime X £ d, d == datetime.combine(d.date(), d.time(), d.
tzinfo) ., R date B2—"datetime X4, BHINHEIZRS Mt zinfo S 2N,

TE 3.6 MU 36N T tzinfo %K.
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classmethod datetime.fromisoformat (date_string)
R [E— AN Fdate.isoformat () Mldatetime.isoformat () Fr ML) —F date_string
Wdatetime X4,

R, PR BCHF A I RS AR

YYYY-MM-DD [*HH[ :MM[:SS[.£f££[£f££]]]] [+tHH:MM[:SS[.££££££]]]]

Horpr = W PAPC AT R A B4

i LR O R SRR AT AL 7 ISO 8601 FEAFEE——E M H M X 2 E Ndatetime.
isoformat () B #EVE. FE5E = 4 dateutil H AL T — N T 5E 3 ) ISO 8601 fift Bt 2%

dateutil.parser.isoparse,

vl

>>> from datetime import datetime

>>> datetime.fromisoformat ('2011-11-04")

datetime.datetime (2011, 11, 4, 0, 0)

>>> datetime.fromisoformat ('2011-11-04T00:05:23")

datetime.datetime (20121, 11, 4, 0, 5, 23)

>>> datetime.fromisoformat ('2011-11-04 00:05:23.283")

datetime.datetime (20121, 11, 4, 0, 5, 23, 283000)

>>> datetime.fromisoformat ('2011-11-04 00:05:23.283+00:00")

datetime.datetime (2011, 11, 4, 0, 5, 23, 283000, tzinfo=datetime.timezone.utc)

>>> datetime.fromisoformat ('2011-11-04T00:05:234+04:00")

datetime.datetime (20121, 11, 4, 0, 5, 23,
tzinfo=datetime.timezone (datetime.timedelta (seconds=14400)))

3.7 B fE.

classmethod datetime.fromisocalendar (year, week, day)
iR [H] DA year, week Fll day {E#5PBHf) ISO ik H AT ) datet ime, 1% datetime X§ 4 A9 E H 5B
SPAF SRR R . SR HiMdat et ine. is0calendar () MDA,

3.8 B fE.

classmethod datetime.strptime (date_string, format)

R[] —AXF T date_string, AR format EATIENTIGEI Y datet ime X5,
AT

datetime (* (time.strptime (date_string, format) [0:6]))

AR date_string FI format TLEERE t ime. st rpt ime () fEMTE B IR Bl —A A B E T BE, WK
5|k valueError, EARBMEALIGLMTEIYR, WS [ sirftime() Fo strptime() 8947 A o

FKJE
datetime.min

EW [ $E/Rdatet ime, datetime (MINYEAR, 1, 1, tzinfo=None),

datetime.max
& Mt By B F JRdatetime, datetime (MAXYEAR, 12, 31, 23, 59, 59, 999999,
tzinfo=None) ,

datetime.resolution
PN AHIEER ) datet ime X527 [A] 0] BEM B/ M) FE, timedelta (microseconds=1),

SeBlmrE (Hik):

datetime.year
TEMINYEAR FMIMAXYEAR 7 |A], HL&H5R,
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datetime.month

L& 12 (%)

datetime.day

AR [ 145 E AR H A KRB R

datetime.hour

BUEFEH /& range (24) .

datetime.minute

BUETER /& range (60) o

datetime.second

BUEFEHE /& range (60) o

datetime.microsecond

BUHTER 2 range (1000000)

datetime.tzinfo

VR tzinfo ZHR e 4 datet ime MG RRAIXTR , WIREAT 12 AENIN None.

datetime. fold

WG 10, 11 JHTLEMALMMEL IR I X (43 e 3 s i
FEUAIR P S ECU BRI UTC I8 4 B AL BRLEE. ) IR0 (1) R it 207 T
(WF) Frthg F— .

3.6 FriIRE.
SCHIB A
BH FR:
datetime2 = datetimel + timedelta | (1)
datetime2 = datetimel - timedelta | (2)
timedelta = datetimel - datetime2 | (3)
datetimel < datetime2 Wiidatetime Hdatetime, (4)

(D

2

3)

“4)

datetime2 J2& M datetimel Z:45 T —B¢ timedelta A5, AR timedelta.days > 0 N2 7[R £k
HT#E, R timedelta.days <0 NRAEREIZ PGB, %45 R A A S AR datetime A 7]
Witzinfo J&1E, I HIEEVFZ )5 datetime2 - datetimel == timedelta, 5 datetime2.year ¥ 3L/
FMINYEAR B KT MAXYEAR W&5| koverflowError, i WMy A M2 — B A 5
VWA AT XA RE

1T datetime?2 {iif5: datetime2 + timedelta == datetime 1., SAHMEANE—4E, 4550 HA 5 ALY datetime
Rt zinfo J@b, RIS ARE — AN BAANT S, % A 3 T X

M Adat et ine W —Avdatet ine (OISR A T ST R AR 22 X . IR
— AR A2 WAL, W5k TypeError,

MR ERCER 2 T B A, s BN AT HE A MR tzinfo J@Pk, Wezinfo @HESYZ
W&, 7 HE5R S R—/MfE datetime2 + t == datetimel fjtimedelta Xt4 t. FEMIEIL
TR DX

AR BRI 2 BN B H R AR tzinfo J@YE, a-b BAEMSURELAIN a F1 b ¥ 58
LAk R B UTC H BB E] . 4558582 (a.replace (tzinfo=None) - a.utcoffset()) -
(b.replace (tzinfo=None) - b.utcoffset ()), GIEEIRSTILE ST Ak H .

Y datetimel WIBTEITE datetime2 27 FiWIAK datetimel /NT- datetime2

AR B — T fRT BRI 5 — D5 e RN Y, AR S AT WU FLBERs 5 | & TypeError. X
FHAE LA, (T BRI SR K I A 25 R 2 S8

AR TR IR A, HAAMRtzinfo J@tk, WAHFRt2z1nfo J@IES P2 MR 5
A H IS ELAEAT HUE . RIS U R B H A AR £ zinfo J@ik, MIMAS AT R
HCH A EATH UTC 22K (/1] self.utcoffset () RIN) HATIE.

FE 3.3 R BANBIMIfa BBl dat et ime SLf0 2 [A) AR LI A ST | K TypeError,
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TR R T B I AR ERAE IRLR A BRI R G bk FE B 2K, datetime HGH 5] K TypeError,
WER I HARA Ry datet ime WRAYTE . AR FELIR ] Not Implemented, UIRILEH
PREA timetuple () JEMEMITE . XA T4 T HARISAY H IR G IR A2 R 2 . N
RAREI, MYdatet ime MRERERBBIN LT K TypeError, B == = K.
JEPIRROLRE > Bk [l False B True,

S v
datetime.date ()
1% 1] B [A]#f year, month Al day {HAJdate X4,

datetime.time ()
% [a] EL A5 [&] 4% hour, minute, second, microsecond 1 fold {H) t ime XI5, tzinfo {H N None, i
Zhltimetz () FiE.

TE 3.6 MU R fold {H 2395 Hil 25 R [0 Y £ 1 me X4,

datetime.timetz ()
1% [8] 2.4 [7)#£ hour, minute, second, microsecond, fold FI tzinfo Jg& MM £ ime X% . WiE S W time ()
.
TE 3.6 JCE L fold &S i 4R A Y ¢ ime X4

datetime.replace (year=self.year, month=self.month, day=self.day, hour=self.hour,
minute=self.minute,  second=self.second,  microsecond=self.microsecond, tz-
info=self.tzinfo, * fold=0)
R Al —AEA AR MR datetime ,  BRAEE AR AR TS HONHELL R M T HE. WEEN
PAT T H5E tzinfo=None M —A~EHIHL datetime £l —MA] AU datetime [ AN H BRI
[EESE/R

3.6 FrhHfe: T fold 4L,

datetime.astimezone (1z=None)
BRE—ANHAEHW czinfo @ rz datetime X4, IR H BRI R EHE 1545 50 B 1
UTC B[] self AR, (B 1z BF XA A E] .

MR T z, MEBAR—Atzinfo TRIEH, HHHutcorfset () Mdst () FFIEAR
M None. IR self MR, ERWIE NIT RGN X LTRAYRE] .

AR I A ASEL (Sife A tz=None) WERHESE H AR X R A HLI X . 4 /5 datetime
KB - tzinfo JRMUIFPEN— At imezone SB, WX ZAFRAM ZEERFA OS ZREL

MH self.tzinfo 1z, self.astimezone (tz) 5T self: A&k H A0} EEE A7
TN ZE A 1z B XA A B [E], (0 H9 UTC BHaE] 5 self #H]A]: #F astz = dt.astimezone (tz)
2 )G, astz - astz.utcoffset () ¥ HAGEH dt - dt.utcoffset () FIE I H I F a5
.

R LRI AR R 12 3] datetime 4 dr T VR F IS FIE DS, 60
dt.replace (tzinfo=tz). MUREARIUEAM AU datetime X152 dr BB XX 42, i 1)

dt.replace(tzinfo=None)

i T = B IA E[’Jtzmu‘o fromutc () J§ ¥ AFtzinfo W T2 P A DA EH, NI ®
u[’]astlmezone () BB B ZER . GniRZ2mE A IINE L, astimezone () WIATHERZEAT:

def astimezone (self, tz):
if self.tzinfo is tz:
return self
# Convert self to UTIC, and attach the new time zone object.
utc = (self - self.utcoffset()) .replace(tzinfo=tz)
# Convert from UTC to tz's local time.
return tz.fromutc (utc)

TE 3.3 WUHE P 1z PUAEB] DA A I
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16 3.6 UH I astimezone () Jryk&n] DAFR R ERBSSEHIR A, R B L3RR A H B[]
datetime.utcoffset ()

MR tzinfo iy None, NiR[E None, FHNiR[E self.tzinfo. utcoffset self), HHIEG
FRiR A None 5% & —MIE EE/INF— %E’Jtimedeltaﬁ%ﬂﬂﬁlﬁ

e 3.7 BOE M UTC I 22 AR IR R — A B P L

datetime.dst ()
MR tzinfo A None, NJik[E None, HNiR[E] self. t21nfo dst (self), HHIE)GEAIRME
None B —MRE/NT— KMt imedelta MEHRFT] K5

15 3.7 BOE L DST Z{EA TR § ) — DR E

datetime.tzname ()
MR tzinfo A None, NJiR[A None, )\J b self.tzinfo.tzname (self), WHRFHEAR
[ None s #—/N ??%XT%EU‘UH%’IZQ

datetime.timetuple ()
Rl —ANtime.struct_time, Bitime.localtime () Frik B 2EAL,

d.timetuple () 4T

time.struct_time ((d.year, d.month, d.day,
d.hour, d.minute, d.second,
d.weekday (), yday, dst))

Hrp yday = d.toordinal() - date(d.year, 1, 1).toordinal() + 1 2 HMEYH]
LTS, BIREFS 1FR 1 H 1 H. 852580 tn_isdst R E 2K dst () J:
HRtzinfo A None 8{dst () i&[H] None, W] tm_isdst JFi&HN -1; FMINHRdst () RE—AFE
TAH, W tm_isdst BN 1; T/ﬁ\ﬁﬁha{RT tm_isdst $5H 0.

datetime.utctimetuple ()
IRdatetime L6 d HFPARL, XEMT d.timetuple (), AFEZATET tm_isdst L
W0, Kb d.dot () P ALUR. DST A1 T UTC KK,

MR d ANAL, d SladsiZk d.utcoffset () FehrUEAL Ky UTC IHA], 12 [5]2 hr v Ak i 1a] B xt
NHjtime.struct_time, tm_isdst AEE%IJWJJO TH I E U d.year S MINYEAR B, MAXYEAR
F H UTC 8 i —F i FEN ] G5 | & OverflowError,

ik TR PE datetime X R SWIF L datetime J7 Y EAS M [B] Ok Ab B,
U & i AT B H O i ) ok 7R UTC B () (R Bk, ] utcfromtimetuple W B £
IR R., R E—1DFER UTC B fE B A datetime, E# /] datetime.
replace (tzinfo=timezone.utc) ¥ H o N B B, X FER 4 G fldatetime.
timetuple (),

datetime.toordinal ()

&l H @I s s A 5. 5 self.date () .toordinal () A,

datetime.timestamp ()

R EXS N T datet ime S POSIX WA . R EMEE Stime. time () REMEEI Float
POE

lﬁﬁﬁidatetlme S e R AR A H b TE] %Hﬂtﬁﬁﬁwﬁ?ygﬂ’Jkatlme () BRECRIN
156, MTEFZ TG Ldatet ime SZHRFTERIE mktime () ), X PARHERE ABR
ﬂélﬂﬁjf?fﬁ‘[ébg]ZiOVerflowErroro

YT REAIB datet ime SLB, IR EMEATHE T N

(dt - datetime (1970, 1, 1, tzinfo=timezone.utc)).total_seconds ()

3.3 HiEh g
TE 3.6 U timestamp () M fold JE MR bk 252 1R BE H A I ek S
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R WA — I EREE IR UTC WA K B dat et ime SEBIFREL POSIX B ) 8. AnSRAR
B 7 FH R (o R e 91 9 AR R GE I IXOR )2 15 UTC, RAT DA #4)t tzinfo=timezone.

utc JFREL POSIX s [aE]#%:

’timestamp = dt.replace(tzinfo=timezone.utc) .timestamp ()

B T E T R A
’timestamp = (dt - datetime (1970, 1, 1)) / timedelta (seconds=1)

datetime.weekday ()

B —NEHARRESIL, B—R0, B 6. H4T self.date() .weekday () « HIES
5isoweekday ().

datetime.isoweekday ()

R NEBARENIL, E-—HR1, BIAXA 7. 24T self.date() .isoweekday (). 7

iE& Mweekday (), isocalendar ().

datetime.isocalendar ()
IR [Bl—A~ 3 JL4H ISO 44y, ISO EJF5, ISO I H )., ZE[AT self.date () .isocalendar ().

datetime.isoformat (sep="T", timespec="auto’)

&[] —APA ISO 8601 %3 F7s i H IR [A] 745 5 -
* YYYY-MM-DDTHH:MM:SS.ffffff, I microsecond A8 0
* YYYY-MM-DDTHH:MM:SS, Hmicrosecond k0
W utcorfset () REMEAHA None, TTRM—F4FER R4 H UTC Bf2%:
e YYYY-MM-DDTHH:MM:SS.ffffff+HH:MM[:SS[.f£££££f] ], WHmicrosecond A~k 0
* YYYY-MM-DDTHH:MM:SS+HH:MM[:SS[.ff£f£f£ff]], WHEmicrosecond A0
ENGE

>>> from datetime import datetime, timezone

>>> datetime (2019, 5, 18, 15, 17, 8, 132263).isoformat ()
'2019-05-18T15:17:08.132263"

>>> datetime (2019, 5, 18, 15, 17, tzinfo=timezone.utc) .isoformat ()
'2019-05-18T15:17:00+00:00"

TSR sep CRINCH ' T1) B IETFAT, SWORAESER AT W HR 7 2 18] . Bilhn:

>>> from datetime import tzinfo, timedelta, datetime
>>> class TZ (tzinfo) :
"""A time zone with an arbitrary, constant -06:39 offset."""
def utcoffset(self, dt):
return timedelta (hours=-6, minutes=-39)

>>> datetime (2002, 12, 25, tzinfo=TZ()) .isoformat (' ')

'2002-12-25 00:00:00-06:39"
>>> datetime (2009, 11, 27, microsecond=100, tzinfo=TZ()) .isoformat ()

'2009-11-27T00:00:00.000100-06:39"

FE S timespec AL ERIBIMN T AHHE (BRIAR "auto"). BRI PARA FMEZ —:
e 'auto': i microsecond H 0 N5 'seconds' #ifh], FHME 'microseconds' i,
* 'hours': AN HE A& hour,
e 'minutes': PA HH:MM AR AL & hour flminute,

e 'seconds': DA HH:MM: SS ¥R & hour, minute fllsecond,
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e 'milliseconds"': fU&5EREmE], (R FME R/ NG 8 E00FD . #53) HH: MM: SS. ss5

e 'microseconds': DL HH:MM:SS. fEEEEf #& & SEHAYH] .

TR HERR I IR R T, MR A

ST IRLI timespec 5065 | & ValueError:

>>> from datetime import datetime

>>> datetime.now () .isoformat (timespec="minutes"')
'2002-12-25T00:00"

>>> dt = datetime (2015, 1, 1, 12, 30, 59, 0)

>>> dt.isoformat (timespec="microseconds")
'2015-01-01T12:30:59.000000"

3.6 B IIHE: H T timespec Z4Y.

datetime.__str__ ()
ST datetime LMl d, str(d) Z44TF d.isoformat (' '),

datetime.ctime ()

AR [l A~ HAGTRIR 8] i 74

>>> from datetime import datetime
>>> datetime (2002, 12, 4, 20, 30, 40).ctime ()
'Wed Dec 4 20:30:40 2002"

i AR R R EFERTIXAE R, o AR B AR R fi B
d.ctime () &3%0T:

time.ctime (time.mktime (d.timetuple()))

FEFEAE Cetime () BB (time. ctime () &R ZEE, {Hdatetime. ctime () MIAL)
T C e -5 L.

datetime.strftime (format)
iR 8]~ i A AT ER IR R A0 26 H RN TR) A 245, ERBUE 8 n s 5 %, 5
[5strftime() Fo strptime() 8947 H5 o

datetime.__format__ (format)
Hdatetime.strftime () flal. WHEMG N dat et ime X546 E DA AR FE AR FIEZRR
A KACFERFER A S st r. format () FATARAALCN AT RE . ZEARBUR AR 1 5 881 3R, 1
Z:[fstrftime() Fo strptime() 94T A1

xR datetime

ffiffl datet ime T4 HHIT:

>>> from datetime import datetime, date, time, timezone

>>> # Using datetime.combine ()

>>> d = date (2005, 7, 14)

>>> t = time (12, 30)

>>> datetime.combine (d, t)
datetime.datetime (2005, 7, 14, 12, 30)

>>> # Using datetime.now()

>>> datetime.now ()

datetime.datetime (2007, 12, 6, 16, 29, 43, 79043) # GMT +1
>>> datetime.now (timezone.utc)

(T IUdkEE)
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datetime.datetime (2007, 12, 6, 15, 29, 43, 79060, tzinfo=datetime.timezone.utc)

>>> # Using datetime.strptime ()

>>> dt = datetime.strptime("21/11/06 16:30", "2d/%m/%y SH:%M")
>>> dt

datetime.datetime (2006, 11, 21, 16, 30)

>>> # Using datetime.timetuple () to get tuple of all attributes
>>> tt = dt.timetuple ()
>>> for it in tt:

print (it)
2006 # year
11 # month
21 # day
16 # hour
30 # minute
0 # second
1 # weekday (0 = Monday)
325 # number of days since lst January
-1 # dst - method tzinfo.dst () returned None

>>> # Date in ISO format
>>> jc = dt.isocalendar ()
>>> for it in ic:

print (it)
2006 # ISO year
47 # ISO week
2 # ISO weekday

>>> # Formatting a datetime

>>> dt.strftime ("%A, 2d. $B %Y $I:%M%p")

'Tuesday, 21. November 2006 04:30PM'

>>> 'The {1} is {0:%d}, the {2} is {0:%B}, the {3} is {0:%I:%M%p}."'.format (dt, "day
—", "month", "time")

'The day is 21, the month is November, the time is 04:30PM.'

PAR/RBIE LT —Atzinfo §-3¢, EHfi3k Kabul, Afghanistan X {E B, B X +4 UTC B3| 1945
&, Z G0 +4:30 UTC:

from datetime import timedelta, datetime, tzinfo, timezone

class KabulTz (tzinfo) :
# Kabul used +4 until 1945, when they moved to +4:30
UTC_MOVE_DATE = datetime (1944, 12, 31, 20, tzinfo=timezone.utc)

def utcoffset (self, dt):
if dt.year < 1945:
return timedelta (hours=4)
elif (1945, 1, 1, 0, 0) <= dt.timetuple()[:5] < (1945, 1, 1, 0, 30):
# An ambiguous ("imaginary") half-hour range representing
# a 'fold' in time due to the shift from +4 to +4:30.
# If dt falls in the imaginary range, use fold to decide how
# to resolve. See PEP495.
return timedelta (hours=4, minutes= (30 if dt.fold else 0))
else:
return timedelta (hours=4, minutes=30)

def fromutc(self, dt):
# Follow same validations as 1in datetime.tzinfo

i3
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if not isinstance(dt, datetime) :

raise TypeError ("fromutc() requires a datetime argument")
if dt.tzinfo is not self:

raise ValueError("dt.tzinfo 1s not self")

# A custom implementation is required for fromutc as

# the input to this function is a datetime with utc values

# but with a tzinfo set to self.

# See datetime.astimezone or fromtimestamp.

if dt.replace(tzinfo=timezone.utc) >= self.UTC_MOVE_DATE:
return dt + timedelta (hours=4, minutes=30)

else:
return dt + timedelta (hours=4)

def dst (self, dt):
# Kabul does not observe daylight saving time.
return timedelta (0)

def tzname (self, dt):
if dt >= self.UTC_MOVE_DATE:
return "+04:30"
return "+04"

iR KabulTz i HEE:

>>> tzl = KabulTz ()

>>> # Datetime before the change

>>> dtl = datetime (1900, 11, 21, 16, 30, tzinfo=tzl)
>>> print (dtl.utcoffset ())

4:00:00

>>> # Datetime after the change

>>> dt2 = datetime (2006, 6, 14, 13, 0, tzinfo=tzl)
>>> print (dt2.utcoffset ())

4:30:00

>>> # Convert datetime to another time zone

>>> dt3 = dt2.astimezone (timezone.utc)

>>> dt3

datetime.datetime (2006, 6, 14, 8, 30, tzinfo=datetime.timezone.utc)
>>> dt2

datetime.datetime (2006, 6, 14, 13, 0, tzinfo=KabulTz())

>>> dt2 == dt3

True

8.1.7 time W&

—time MGMAFIEHE (AHL) W), EM FARARRE B, JFAlilad e 210 fo XFGORIMEE .

class datetime.time (hour=0, minute=0, second=0, microsecond=0, tzinfo=None, *, fold=0)
FG SH R W IR . info W] DA None, BUE @ tzinfo TRNLEH . HRKSEUHETE
T T R PN R

e 0 <= hour < 24,
<= minute < 60,

<= second < 60,

L]
(@) (@) (@)

<= microsecond < 1000000,
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* fold in [0, 1].
ARG — NGB AN SEL, WKk valueError, BrAZ8E#INH 0, A winfo BA

>N None,
KIE M
time.min
B[ £Rtime, time (0, 0, 0, 0).

time.max
MM AR time, time (23, 59, 59, 999999),

time.resolution
PN ARSI time %4 2 [8) 7] GE MY B /M a] g, timedelta (microseconds=1), {HE2HH:
ot ime XRIFARSHFHABE

SlErE (Hik):

time.hour
BUETEEE range (24) .

time.minute
BUETERE & range (60) .

time.second
BUETEEZ range (60) .

time.microsecond
BUHTER 2 range (1000000)

time.tzinfo

Y52k tzinfo ZHPME 4 € 1me MITEEAIRTR , WRICA 4 A None.,

time.fold
BUETERZ [0, 11. HTFAEEL W) B I ER L S aDE: o (245 4B 25 5R Asf [ 4% Fsf b 8
FHGARJEH SECY R XA UTC B 2200t £ B IR B B, ) BUE 0 (1) ZR i %) 5+
(BT ) PR Rl Bt ]
3.6 FiRIIRE.
time WG Frtime Htime PR, 24 a BIEFE b 2 HIK), WHAK a /NF b WS LR — T 2 f] Fp A
M3 —J7 B A, WSR2 Ty LR 5 | K TypeError. XFTAHSEIE, A7 sR 3L SEHIR kAN
LI AL S
SR LU ER R AL, HEAMFE czinfo @Mk, MR tzinro J@YES9E 2 H X I A Bif ]
EIATHORE . QSRS L B 2 BN H LA RNE Mt zinfo J@, W (e Sl i 2 g1l
i) UTC 2% (M self.utcoffset () FKE) KIATREE. A TP IERHR G LR R A AT X 4
HER BRI LR, M cime W SARRRBEPXS R LR, a5k TypeError, BRIAEMKZEESFZ ==
B =, TEEPFMES SRR E False B True,
AE 3.3 HUSE M SN AR B AT ¢ 4 me SE 2[RI AHZE LR AN &5 K TypeError,
TEF /RIBHERT, time X5 Bail R B
AE 3.5 HUHEL: #E Python 3.5 Z 1, WR—At ime X}540K UTC P B S WM BRE . AT HHA
A Ty AN R, IIEA Python 3.5 2 8 AR . 16 S L bpo-13936.
HAthF 15 5 vk

classmethod time.fromisoformat (time_string)
RGN T time. isoformat () FrEEHERI RN time_string #3X/) £ ime . FRIHL, HRECCREPATT
FeA A -

HH[:MM[:SS[.f££[f££]]]] [+tHH:MM[:SS[.£f£f£f£££]]]

8.1. datetime --- EA K HBAFOETE)SEHY 177


https://bugs.python.org/issue13936

The Python Library Reference, k% 3.8.7rc1

Bl IR TR SCRHRITAE R IS0 8601 AR . BRI H IR N time. isoformat () )
BUIEZ S (o

il

>>> from datetime import time

>>> time.fromisoformat ('04:23:01")

datetime.time (4, 23, 1)

>>> time.fromisoformat ('04:23:01.000384")

datetime.time (4, 23, 1, 384)

>>> time.fromisoformat ('04:23:01+04:00")

datetime.time (4, 23, 1, tzinfo=datetime.timezone (datetime.
—~timedelta (seconds=14400)))

3.7 B RE.

KBITT ik

time.replace (hour=self.hour, minute=self.minute, second=self.second, microsecond=self.microsecond,

tzinfo=self.tzinfo, * fold=0)
R E =B EFE Bt ime, BRAEE AT R F SR E TH LRI, R A
$8E tzinfo=None M—EHIAY € ime QI — AR ime, A DA A1 B -

3.6 HRENRE: BT fold 24,

time.isoformat (fimespec="auto’)

R[] 75 A T 51 1SO 8601 A% 2 — R I [A] 45 £ -
e HH:MM:SS.ffffff, Yhmicrosecond A~k 0
* HH:MM:SS, Ul microsecond A0
e HH:MM:SS.ffffff+HH:MM[:SS[.ff£f£f£ff] ], WM utcorfset () ANik[A] None

* HH:MM:SS+HH:MM[:SS[.ff£f£££f]], MR microsecond B 0F Hutcofrset () AR
None

RS timespec T4 E YA T AHLHE GRIAR "auto"). BRI AR MEZ —:
e 'auto': Yimicrosecond H O N5 'seconds' fH[A], FHM5E 'microseconds' #[d.
e 'hours': PAPIMERS Y HH ¥ & hour,
e 'minutes': PA HH:MM AR AU S hour Mlminute,
e 'seconds': DA HH:MM: SS ¥R & hour, minute fllsecond,
e 'milliseconds': @& 5E8EmFE], (FRFFME R/ NEGH 43 8B 2 A0 . #5200 HE: MM: SS . sss
* 'microseconds’': DL HH:MM:SS. fEf £ #5528 IH] .

TEAFR: HERR A IR TR] SRR, AR A

SFTTCREWY timespec 5055 | K ValueError,
vl

>>> from datetime import time

>>> time (hour=12, minute=34, second=56, microsecond=123456) .isoformat (timespec=
—'minutes')

'12:34"

>>> dt = time (hour=12, minute=34, second=56, microsecond=0)

>>> dt.isoformat (timespec="microseconds")

'12:34:56.000000"

(FIED
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(£ L£50)

>>> dt.isoformat (timespec="'auto")
'12:34:56"

3.6 FCAE: HINT timespec Z5
time.__str__ ()

SHEFBHE N ¢, st (t) M T t.isoformat () .

time.strftime (format)

iR 8] — A~ i f R S AR HR T R I A AR R I R ) AR R . BRI SR S e s R, S
i strftime() %= strptime() 8947

time.__format__ (format)
'ﬁtime stritime () MFE. W EMAE A € 1me X548 8 DA A AT R FIER R kg 7
%U\Rﬁ)ﬁ str.format () FATAEXALBCA T RE . ZEARBUK TG 2B E RN K, WS filstrfime()
7FU strptime() 6947 H7 o

time.utcoffset ()

MR tzinfo iy None, NIR[E] None, FHNR[E] self.tzinfo.utcoffset (None), FHHIEG
FHAIR ] None B—MIE /N — iEI’J a timedelta MEIPRE| L FH .

e 3.7 BOE M UTC I 22 AR IR R — S B P L

time.dst ()

MR tzinfo A None, Mik[E] None, fHNiR[A self.tzinfo.dst (None), F HIEGE A
None 53— MRE/NT— iE’Jtlmedelta PO NERTE IV A

15 3.7 BOE M DST Z{HA TR § ) — DB i

time.tzname ()
MR tzinfo Ay None, NJiR[A None, FHMIRE] self.tzinfo.tzname (None), WRGFHEARN
[7] None Ei%*ﬁ‘?ﬁ%ﬁ%kﬂﬁ%lii#% .

FETRBI: time
A £ ime XFRIBIT

>>> from datetime import time, tzinfo, timedelta
>>> class TZ1l(tzinfo):
def utcoffset (self, dt):
return timedelta (hours=1)
def dst(self, dt):
return timedelta (0)
def tzname (self,dt):
return "+01:00"
def _ repr__ (self):
return f"{self. class_ . name__ } ()"

>>> t = time (12, 10, 30, tzinfo=TZ1())
>>> t

datetime.time (12, 10, 30, tzinfo=TZ1())
>>> t.isoformat ()

'12:10:30+01:00"

>>> t.dst ()

datetime.timedelta (0)

>>> t.tzname ()

'+01:00"

>>> t.strftime ("$H:%M:%S %7Z2")

'12:10:30 +01:00"

>>> 'The is {:%H:%M}."'.format ("time", t)
'The time is 12:10."
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8.1.8 tzinfo W&

class datetime.tzinfo

R — MRS, W BRI EREIBI . 52 Lt zinfo YT IAAPA KA E R X
MR .

tzinfo B (RALATR) WLBIA AFEL datet ime Flt ime MRIMER . XLEXT R0
EAT B X R AR ], I H.t 210 fo SRR R A (] 5 UTC [y 250H. I XA
PAJe DST ZHR T35, #e- S8 e M0 H I s a0 S A A .

WRFEIRAE — AR T2, I H (B0) BAMREf datet ime YRR EMFRUEC z1info JTYEN
P, datetime HHURML T timezone, X tzinfo —PMREASHUA T, BRELAS UTC 1
EEERFRAFRMEX, Flh UTC 458 dk24 EST 1 EDT.

XTEFBAERRIREOR . —Atzinfo TRUMMBAAMAWSEIRME __init__ () Ik, &
M BRI AR BT, (H AT RETCVE PR AR . X R M ORTEZER,, FER R W] BE U .
—Atzinfo AR TRARERR LA T IIE. AT ELIM I kBT BRI da tet 1me Xt
GNP E . WRABEN, AT LA B AR SC B

tzinfo.utcoffset (dt)

FEA IS E] 5 UTC 253 8] f—At imede 1 ta %4, WNRAHL X AE UTC AZNHIE(E. 10
A H X AE UTC AT Ay 174

XFERE UTC By &t W22 2Bk 36, WHR—Ntzinfo X4 [A] B AL £ B X Fl DST
F&, Mutcoffset () N 241R [\ W& A, R UTC B 22 A 8 & W 3% 1] None, 7E H:Ath 5
LR IR [ E RN — A timedelta X4, HIBUE™ MR 6l T -timedelta (hours=24) I
timedelta (hours=24) Z[A] (ZHEMIEELB/NF—K) . KEHutcorfset () WELIWE
T REGE AN T E Z—:

return CONSTANT # fixed-offset class
return CONSTANT + self.dst(dt) # daylight-aware class

MR utcoffset () IREEA N None, Mdst () AR IR [F] None,
BiAfJutcoffset () SLMEF| K Not ImplementedError,

e 3.7 WU UTC I ZE A IR 1 — A~ i L

tzinfo.dst (dt)

PR AW (DST) R EIN—Atimedelta WA, WA DST {5 EARKMIE M None.,

04 DST )3 HWER M) timedelta (0) o WA DST B NP 2ZE(EE N — Nt imedelta X5k
Bl (BWutcorfset () TRVER) . EHE DST ZEUURATH, MiS BB Avtcorfset ()
fFiR [l UTC if 25, I ETAIMEfIdst () BRAARAEE BRE DST {5 B N, datetime.
timetuple () WM Htzinro JEYEMdst () J7 ¥ KM & B W] &% & tm_isdst AR,
Mtzinfo.fromutce () &P dst () FAEEEFRI X AT DST e 2y,

—AA] DA B AL BEARHE T I B £ 2 i nfo TR S 1z W RAE MR TR Hh ffde— 3k
tz.utcoffset (dt) - tz.dst(dt)

W EA R tzinfo THEEHIH de . tzinfo == tz [ Ndatet ime %4 df &[0l [FIRERY
gE . WRBN ST AR XA PR 27, EANEGT Bk H I snE], e A
datetime.astimezone () [HSEBUKHRBL YA, (HICER IS SO IGO0 s B PRAT G B0 ) 2 A
FRITAT. R4 tzinfo TN —, WMFRPAER tzinfo. fromute () HEIA
SCHPATEFEARATT I OL T 5 astimezone () IEFBLA -

REZHdst () LI RES ML T ME Z—:

def dst(self, dt):
# a fixed-offset class: doesn't account for DST
return timedelta (0)

g
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def dst (self, dt):
# Code to set dston and dstoff to the time zone's DST
# transition times based on the input dt.year, and expressed
# in standard local time.

if dston <= dt.replace(tzinfo=None) < dstoff:
return timedelta (hours=1)

else:
return timedelta (0)

BN dst () L4 K Not ImplementedError,
TE 3.7 WU el DST ZE{E AN FRBR il A — A B0 ivE

tzinfo.tzname (dt)
FEXT T datet ime X5 dr (IR AFRVE R FAFERIR ] . datet ime BIHEAR & AT FAFER 24K
M2, WARTDR 4B AT E & Lo BIAI"GMT?, "UTC”, *-5007, *-5:007, "EDT”, "US/Eastern”,
”America/New York” # & 2R EE . AR FFF R A FRAR AR [F] None., 3R 22—k
MARE A E TGS, X EERE NE e 21 nfo FRAT REETARE ITE AR E dr (3R 5
KNEZFR, FrplE 4t zinfo JEBAATTACHEE A B .

BNt zname () SEMET| K Not ImplementedError,

X idatet ime Bt ime MM, XS ENMFEL FEM . datetime WMRERH S
VENEASEL, Titime X540 None fENEASE. Kbt zinfo FRITEN LUERIFEZ dt B
B K None m(@datet ime FHYFLH.

L% A None I, 124 d2RHY BT R PUE SR AL W 5 BN, & [8] None 3 ]l T B ZEHR /- it 1)
MRAZHtzinfo AL, ik utcoffset (None) R[EBRiE UTC INZEMIFLHEA ML, HAHE
A HABTT T e BUARHERS 229 29 E 15 51 o

WM AN—/Ndatetime WHRER N datet ime FYER, dt.tzinfo 5 self Z[A—* %R . tzinfo F¥EW]
DA X — i, BRAER A BB T czinfo k. WATHMEBRME tzinfo ks dr iRt h
ASHBEF TR, T AN T L O At B DX A A e X 42 .
H—ANHIM czinfo ik, HANTFRTRSAEERTE:
tzinfo.£fromutc (dr)

WA B A datet ime. ast imezone () SEWET M . U¥ RN, dt.tzinfo 2 self,

HH dr 1) HRT [E) Rode & BE o R UTC IbfR], fromute () (9 H AR 4 H B AN 18 2o
AR A2EA Y datetime HFRTR self FASHII ] o

KEHtzinfo TR KREN 2 T0 A BHL KK BRIAR) fromute () SEB. B R EH 2 2 DAAL B
TE ZEAE I I X DA % [ R 6 S A 1 i A A P (R B DX, X J5 3 2 IR BB AL R DST F5 46 i) 8] 7 4%
MNEGA AT —ANERIA fromutc () SEIUAT BETCVEAE T A T 00 FIEM AL B 12 (5
UTC ) AR 22 B0 T BT &4 g5 H BAFIBS ], iAol ol BE il T B0E I i 2. BRIAR
astimezone () fllfromutc () LI REICTEAE ARA BRI EE R, AR S5 500 12 B T 4R
T A 25 25 A6 DA R R 220 24 v B A /INIHEL A 37

MG EI XTI DL ACRD , BRIA fromute () SEBLAIAT R AT

def fromutc(self, dt):
# raise ValueError error if dt.tzinfo is not self
dtoff = dt.utcoffset ()
dtdst = dt.dst ()
# raise ValueError 1if dtoff is None or dtdst is None
delta = dtoff - dtdst # this is self's standard offset
if delta:
dt += delta # convert to standard local time
dtdst = dt.dst()
# raise ValueError 1if dtdst is None
if dtdst:
return dt + dtdst

Q9]
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(8L 7))
else:
return dt
FEPLF tzinfo_examples.py XA —Ltzinfo 1
from datetime import tzinfo, timedelta, datetime
ZERO = timedelta (0)
HOUR = timedelta (hours=1)
SECOND = timedelta (seconds=1)
# A class capturing the platform's idea of local time.
# (May result in wrong values on historical times in
# timezones where UTC offset and/or the DST rules had
# changed in the past.)
import time as _time
STDOFFSET = timedelta(seconds = —_time.timezone)
if _time.daylight:
DSTOFFSET = timedelta(seconds = —_time.altzone)
else:
DSTOFFSET = STDOFFSET
DSTDIFF = DSTOFFSET - STDOFFSET
class LocalTimezone (tzinfo) :
def fromutc(self, dt):
assert dt.tzinfo is self
stamp = (dt - datetime (1970, 1, 1, tzinfo=self)) // SECOND
args = _time.localtime (stamp) [:6]
dst_diff = DSTDIFF // SECOND
# Detect fold
fold = (args == _time.localtime (stamp - dst_diff))
return datetime (*args, microsecond=dt.microsecond,
tzinfo=self, fold=fold)
def utcoffset (self, dt):
if self._isdst (dt):
return DSTOFFSET
else:
return STDOFFSET
def dst (self, dt):
if self._isdst (dt):
return DSTDIFF
else:
return ZERO
def tzname (self, dt):
return _time.tzname[self._isdst (dt)]
def _isdst (self, dt):
tt = (dt.year, dt.month, dt.day,
dt.hour, dt.minute, dt.second,
dt.weekday (), 0, 0)
stamp = _time.mktime (tt)
tt = _time.localtime (stamp)
return tt.tm_isdst > 0
Local = LocalTimezone ()
(R
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(8L 7))
# A complete implementation of current DST rules for major US time zones.
def first_sunday_on_or_after(dt):
days_to_go = 6 — dt.weekday ()
if days_to_go:
dt += timedelta (days_to_go)
return dt
# US DST Rules
#
# This is a simplified (i.e., wrong for a few cases) set of rules for US
# DST start and end times. For a complete and up-to-date set of DST rules
# and timezone definitions, visit the Olson Database (or try pytz):
# http://www.twinsun.com/tz/tz-1ink.htm
# http://sourceforge.net/projects/pytz/ (might not be up-to-date)
#
# In the US, since 2007, DST starts at 2am (standard time) on the second
# Sunday in March, which is the first Sunday on or after Mar 8.
DSTSTART_2007 = datetime(l, 3, 8, 2)
# and ends at 2am (DST time) on the first Sunday of Nov.
DSTEND_2007 = datetime (1, 11, 1, 2)
# From 1987 to 2006, DST used to start at Z2am (standard time) on the first
# Sunday in April and to end at 2am (DST time) on the last
# Sunday of October, which is the first Sunday on or after Oct 25.
DSTSTART_1987_2006 = datetime (1, 4, 1, 2)
DSTEND_1987_2006 = datetime (1, 10, 25, 2)
# From 1967 to 1986, DST used to start at Z2am (standard time) on the last
# Sunday in April (the one on or after April 24) and to end at 2am (DST time)
# on the last Sunday of October, which is the first Sunday
# on or after Oct 25.
DSTSTART_1967_1986 = datetime (1, 4, 24, 2)
DSTEND_1967_1986 = DSTEND_1987_2006
def us_dst_range (year) :
# Find start and end times for US DST. For years before 1967, return
# start = end for no DST.
if 2006 < year:
dststart, dstend = DSTSTART_2007, DSTEND_2007
elif 1986 < year < 2007:
dststart, dstend = DSTSTART_1987_2006, DSTEND_1987_2006
elif 1966 < year < 1987:
dststart, dstend = DSTSTART_1967_1986, DSTEND_1967_1986
else:
return (datetime (year, 1, 1), ) * 2
start = first_sunday_on_or_after (dststart.replace (year=year))
end = first_sunday_on_or_after (dstend.replace (year=year))
return start, end
class USTimeZone (tzinfo) :
def _ _init__ (self, hours, reprname, stdname, dstname):
self.stdoffset = timedelta (hours=hours)
self.reprname = reprname
self.stdname = stdname
self.dstname = dstname
(Fogksh)
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def _ _repr__ (self):
return self.reprname

def tzname (self, dt):
if self.dst(dt):
return self.dstname
else:
return self.stdname

def utcoffset (self, dt):
return self.stdoffset + self.dst(dt)

def dst (self, dt):

if dt is None or dt.tzinfo is None:
# An exception may be sensible here, in one or both cases.
# It depends on how you want to treat them. The default
# fromutc () implementation (called by the default astimezone()
# implementation) passes a datetime with dt.tzinfo is self.
return ZERO

assert dt.tzinfo is self

start, end = us_dst_range (dt.year)

# Can't compare naive to aware objects, so strip the timezone from

# dt first.

dt = dt.replace(tzinfo=None)

if start + HOUR <= dt < end - HOUR:
# DST is 1in effect.
return HOUR

if end - HOUR <= dt < end:
# Fold (an ambiguous hour): use dt.fold to disambiguate.
return ZERO if dt.fold else HOUR

if start <= dt < start + HOUR:
# Gap (a non-existent hour): reverse the fold rule.
return HOUR if dt.fold else ZERO

# DST is off.

return ZERO

def fromutc(self, dt):
assert dt.tzinfo is self
start, end = us_dst_range (dt.year)
start = start.replace(tzinfo=self)
end = end.replace(tzinfo=self)
std_time = dt + self.stdoffset
dst_time = std_time + HOUR
if end <= dst_time < end + HOUR:
# Repeated hour
return std_time.replace(fold=1)
if std_time < start or dst_time >= end:
# Standard time
return std_time
if start <= std_time < end - HOUR:
# Daylight saving time
return dst_time

Eastern = USTimeZone (-5, "Eastern", "EST", "EDT")
Central = USTimeZone (-6, "Central", "CcsST", "CDT")
Mountain = USTimeZone (-7, "Mountain", "MST", "MDT")
Pacific = USTimeZone (-8, "Pacific", "PST", "PDT")

THTE R A I A STARE IR S £ zin fo F2RAERFAF P DST $4fe i b2t B W] 5 B (o 17
. BRI, % ESEEARFRR X (UTC -0500), ERJ EDT M=H % MEIIK 1:59 (EST) 25—
IS, FET— AR —RENRK 1:59 (EDT) Z J5— 7 ph4iR:
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UTC 3:MM 4:MM 5:MM 6:MM 7:MM 8:MM
EST 22:MM 23:MM O:MM 1:MM 2:MM 3:MM
EDT 23:MM O:MM 1:MM 2:MM 3:MM 4:MM
start 22:MM 23:MM O:MM 1:MM 3:MM 4:MM

end 23:MM O:MM 1:MM 1:MM 2:MM 3:MM

24 DST JFah (Bi7start” 47) , ASHuE 4 A 1:59 BkF] 3:00. FEH 2:MM I REAEAR — K2 %A &
iy, HIAE DST JFAA8—K astimezone (Eastern) A& hour == 2 EEH. B, 1
2016 A BE T pP R pl PR R R, FRATAS 2

>>> from datetime import datetime, timezone
>>> from tzinfo_examples import HOUR, Eastern
>>> u0 = datetime (2016, 3, 13, 5, tzinfo=timezone.utc)
>>> for i in range(4):
u = u0 + 1*HOUR
t = u.astimezone (Eastern)
print (u.time (), 'UTC ="', t.time(), t.tzname())

05:00:00 UIC
06:00:00 UTIC
07:00:00 UIC
08:00:00 UIC

00:00:00 EST
01:00:00 EST
03:00:00 EDT
04:00:00 EDT

24 DST 45t (W end” £7), o7 BORSAR () TAE 1) R AR HBISHRIE oAy — AN/ N R W] B 3T I i 5
A/ o BIPADL 58 2R 3B 18] 6% 24 K A S5 RIS 20h 5:MM UTC AR . AR b 4h A
1:59 L 4F) TR BN E) 1:00 FRifERD. a0 MM EA A a2 18 A . BER astimezone ()
e AT RF A A AR A UTC /)Nt IS 3] 194 [ 8 A /N B SRASEAT AR BB b A A7 R o X AU 36 2R B st
R G, TEECH 5 MM T 6:MM (1) UTC Hif [B]7E 546 Ry At 36 AT TR B #0281 MM, (B i —
/I‘Eﬂjl‘ﬁﬂ%ﬂ%fold JEVEBEA O T JG— IR SR B 1 BN, 76 2016 AEFKFRIAhA: [ eI, 3847
55

>>> u0 = datetime (2016, 11, 6, 4, tzinfo=timezone.utc)
>>> for i1 in range(4):
u = u0 + i*HOUR
t = u.astimezone (Eastern)
print (u.time (), 'UTC =', t.time(), t.tzname(), t.fold)

04:00:00 UTC

= 00:00:00 EDT O
05:00:00 UTC = 01:00:00 EDT O
06:00:00 UTC = 01:00:00 EST 1
07:00:00 UTC = 02:00:00 EST O

HHEREARP datet ime SLHGEG fold BHEMRMPAR S, EAIFE BT 2B A 55 .

AN SV ) S s AR I SR Y 75 B R A A ro 1 d JEPERIME, s E i RGN czinfo 72
Y ¢ imezone BUEATMHME E2EN czinfo FREIN{LER EST ([EEZEE -5 /M) iR
EDT ([ 52508 -4 /M) 2RI AR &5 1 0 .

UL

dateutil.tz datetime Bt — N EH ANtimezone 25 (JA R A FAIEZ S UTC & & B 22) K
Htimezone.utc gt (—4 UTC WX E2H1).

dateutil.trz JFERF IANA B R 3048 B (X 45 Olson £i#fi %) 5] A Python F4HEFEM A

TANA WIS 22 XK GRLARA (2. tzdata 5 zoneinfo) 17 AT FVSCHRE Ik e 23R
5 PR A ] S (3 o 2 TR B DA S M B S PR K 5. UTC
AR A RN 5 0.
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8.1.9 timezone W&

timezone Jdtzinfo BT, EMENEAME LIS UTC Bk E B 228 & S X

A AT B T AR I LU R TR S A B DA S, 3K S8 b f A — AR AN [R) H 0 2 (8 AN ] g B 22
SO TEDT S B R BT A T A
class datetime.timezone (offset, name=None)

offset ZHLMFG E N—A~timedelta X5, FRAHEE S UTC BHFZE. &0 ™4 R 6l T
—timedelta (hours=24) fll timedelta (hours=24) ZJq], HNW&5|kVvalueError,

name ZHLEV N . WIRAEE MMAC — NP4, ERfgUiifEdatetime. t zname () J5{AHIIR
IEI{EO

3.2 B fE.
T 3.7 O UTC 22 AN FHER o — B

timezone.utcoffset (dt)

iR [ 24 ¢ ime zone SR 3 R S D T
dt ZH RN . RIHEE— At imedelta L0, HALSETAMN S UTC Z [a] A 2.
T 3.7 JOEEC: UTC 22 AN TR 0 — B

timezone.tzname (dt)

AR [0 £ ime zone SEBIRAN I i 5 Y S 1

MAREATER E RS HHRAL name, M t zname (dt) PRl [F A FRFFARE o f £set {EHDAF BN A= 1.
W offset fy timedelta (0), MIZHN “UTC”, HNHFAFE UTC+HH : MM, Hf + 4 offset
HIIETAFS, HH A1 MM 43 53R of fset .hours il of fset .minutes [ PERS .

IE 3.6 R BB M offset=timedelta(0) 4 WM & FRIALE N6 BB UTC T A T =&
'UTC+00:00"',

timezone.dst (dt)
B2k [H] None.,

timezone.fromutc (dt)
I’RE dt + offset. dt ZHIH—NEGIB datet ime 3245, HH tzinfo {HiK N self,

Kt

timezone.utc
UTC }[X, timezone (timedelta (0)).,

8.1.10 strftime () 0 strptime () BI1TH

date, datetime Fllt ime W RERTFf strftime (format) J5ik, WA A8 H—A4~ 2 kX747
JIFEEE I ) s I ) B 24

MR, datetime.strptime () BEARYEFER H WA [E] A0 40 £ RTRR Y A0 4 28 247 5 o 1) 7 —
Adatetime X4,

TR strftime () 55 strptime () WEZEH K :

strftime strptime
HIE MRS E RS R RN PR | AR I e e AR A dat et ime X4
TERAL | SEBIT Fhk
i date; datetime; time datetime
A strftime (format) strptime (date_string, format)
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strftime () 1 strptime () Format Codes

PATSIZRE R T 1989 i C ARifE pir 2R i il AU, ENTET A siE C SSBU A ¥ & B3 Al
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&S &Y 70 EE
%a i TAE H S . (D
Sun, Mon, ..., Sat
(en_US);
So, Mo, ..., Sa (de_DE)
SA fﬂﬁﬁcﬁ’ﬂ SR H (1)
AR Sunday, Monday, ...,
Saturday (en_US);
Sonntag, Montag, ...,
Samstag (de_DE)
Sw PATREFRIEC R TAE | 0,1,...,6
H, Hdr0FRREMNH,
6 TR BN,
%d ), PAHEERIEE | 01,02, .., 31 ©)
R H G I — K
%b 2t H I 4R S o (D
Jan, Feb, ..., Dec
(en_US);
Jan, Feb, ..., Dez
(de_DE)
$B AHAI H oy 4244 (1)
January, February, ...,
December (en_US);
Januar, Februar, ...,
Dezember (de_DE)
Sm #EE, PATEEREE | 01,02, .., 12 ©)
AR H G
5y #EJE, PATEEREER | 00,01, ..., 99 9
TN, AN
5y TR E R | 0001, 0002, ..., 2013, | (2)
A - 2014, ..., 9998, 9999
$H PARNE g | 00,01, ..., 23 ©)
TR/ (24 /iR -
%1 PARNS S ik | 01,02, ..., 12 9
AR/ (12 /i)
sp AHIH) AM B PM (1, (3)
AM, PM (en_US);
am, pm (de_DE)
sM #EE, AT | 00,01, .., 59 ©)
ENIE i
%S #EJE, A% | 00,01, ..., 59 (CIN)]
ANOEL
st PA -1 33E i B0 75 1 4 | 000000, 000001, (5
B, FEZEMANE . 999999
%z UTC 1w # &, # | (=), +0000, -0400, | (6)
L S~ +HHMM[SS[. | +1030, +063415,
fEEEEE]] (AR | 030712.345216
i;ﬂxﬁ%mﬂ%%?ﬁ
%7 BB (ARXT 4 | (%5), UTC, EST, CST
188 ] BB D 25 FAFER ) Chapter 8. #iE#%Y
%3 PARNE IR T %R | 001, 002, ..., 366 )
AP HIT S
%U PARNE R R R | 00,01, ..., 53 (N, )

S A N v e Ll T o 1
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NT IR, BAFET C89 FRHEARTR A HAL—LE 454 . X EESHHRXT T 1SO 8601 H A

B | &YX I i
2 B
%G | WA IEZ0F ISO 8601 4y, oo ki 1ISO B39] (5V) [y | 0001, 0002, .., 2013, | (8)
AEAY 2014, ..., 9998, 9999
su | ATEEHIEE R ISO 8601 B H Iy S, Hi 1 FmE | 1,2,..,7
.
sV | PAT R R ISO 8601 ELHH, PAEMH—ENEEEIEE— | 01,02, ..., 53 (8),
Ko F01 s 1 H 4 HED. )

XL AT REARAE A -6 LE S strftime () HERCG M . 1SO 8601 443 F1 ISO 8601 E i+
ARG S LA B 518 MR, A strptime () BFHME AN SERE S 1 LAY 1SO 8601

18505 K valueError,

Xof 52 B SRR LR (0 SR E AN -6 A 2257, IR Python 280 ITfE~F- 51 C Y strftime () B
B, MAFERF-G R 2R AR I . SR VRB -6 B SR s B ps NN 4R, 1520 strftime (3)
PEER

3.6 FrRINEE: BN T %G, su fl &V,

EARAT
MRS, d.strftime (fmt) BT time B time.strftime (fmt, d.timetuple()), {H
I EFTA R R ESCHF timetuple () Fik.

St Tdatetime.strptime () K, BRIMEHN 1900-01-01T00:00:00.000: {R{if RAEME R F458
g S S A A BREA (L R R B

ffiff] datetime.strptime (date_string, format) ZHT:

datetime (* (time.strptime (date_string, format) [0:6]))

PRAERS AP SR AR IR B K22 (AR E, B datetime. strptime P2 LHFHHLSH time.
strptime I E#.

X eime ¥g, F AL HEMESKAUE AR, Pt ime XEREA XL ARENTHAEA, W
TR 1900, 1A FIH FH N 1.

W T date w5, BE. 4y, EABEIORS ORISR R, B dare XA e . e i1
I, U (R B4R .

AR SR A, X608 24 i DX 5 A B BT 0¥ 2R 1Y Unicode RS2 AR A =X P4 ER R A HE Xt
BT HAR PG . fERLTE-E PRI AL 2 A MG st E R, e HA & I strftime WA EE
8% UnicodeError B HiR | — S FEFH .

(1) T AR MO T 24 W X, RO B S HE AR M PR R U . BT 2 R AR (1)
Y month/day/year” 5 day/month/year”) , Ff H 4y i v] BB Y DX 35 B i 48 52 1 B S i A =X 1)

Unicode F4F (BIANUNR L 7i X3 h Ja_Jp, MERIAGLHE A TTHE N eucdP, STIS B ut£-8 H11)
—ANs il locale.getlocale () AIH{E 24\ RIER & g SA% ) .

(2) strptime () JrikBERSMAATEEA (1, 99991 FEIEI A HYAEAT, {H < 1000 AY4E (b IR e 4 (%L

FIEE .

TE 3.2 FOEM: FEZ BIIIAH, strftime () JERIRT >= 1900 40

TE 3.3 IR FERRAS 3.2 /1, strftime () JyikHIRT years >= 1000,
(3) Y strptime () HYE—REHAN, WERMA ST 15 KMHIT/ N, 2p $52 HEZmak /=B
4) Htime BHARRIR)Z, datetime BHASHFED.

4 f£ A datetime.strptime ('"Feb 29', '$b $d') BFSEEEE, N 1900 A2,
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(5) 245 strptime () H¥EEMEHEN, £ BN EZ 2NN RADFIET. $£ 24 Cir
WA AR R ((HETE datetime X5 28], FILERZETH).

(6) XTFMRIAMIER, %z and 2 AL SHRHAZE T
Xt AN B AR 0

$z utcoffset () &P +HHMM[SS[.fEE£££] ] BRI FAFHE, Hrp HH H44H UTC 2
/BT ERAS T 2 DB E45ER , MM 25 UTC B 25 (1 4040341 2 (VS 24588, ss s
t UTC B} 22 [ FPER 1 2 (7B P45 8, T £££E££F oh s UTC B 22 I fURb0 43 1) 6 3 400
TP o I ZE N RERIRPIY ££ £ EF FARFREAA IS, Y I 22 BB Bt EEEEEF I SS
ERE RS . BN, W utcoffset () 1&[A| timedelta (hours=-3, minutes=-30),
M &z SRR FAFH 1 -0330".

TE 3.7 JHEE: UTC I 22 AR 0 — R

16 3.7 B 252t sz 594 strptime () Jrykiy, UTC ZE{ERILATERS . D2 61§ 5
PR Bltm, '+01:00:00" RERMREE—/DITRYZE(E. BN, $24E T2 M4 T 1 +00:007,

%2 IR tzname () &[0 None, $2 SPTFHCN— TR FEHMEILT 52 SPEEFHCNR]H
{8, XBAR— AT

TE 3.2 HUE I M4t 52 $8 945 strptime () LR, KA — B datet ime X5, 4R
H) tzinfo ¥ N—A t imezone SLH,

(7) 245 strptime () JFyE—EMEAE, $U R sw AH T4 E B H DS (5Y) MTTHE.

(8) KT sU Fl oW, sV AU THE strptime () AFAFER pfaE B BIULA ISO 43 (56) MitHE.
BT %G Fl &Y RN AI ALY .

(9) MT strptime () FEREMAR, BIFHIZEEKK $d, sm, $H, $1, %M, %S, %7, $U, W fil sV 1
AR K sy AEORA RIS,
&
8.2 calendar --- HBH#HX<EH %

PACHS:  Lib/calendar.py

RN BIHGLEAR AT DA% 18 Unix cal ARFER H 7, B0 EE T HE S5 H A XL H k. BUAN
BUR, XS H RS E R K, BRI EG—K (BRBRRNEE) o BT RS
Hset firstweekday () JFIERE—MME—RKNEH K 6) 8CEHEAE K. HESENEEH
WM. HE2MHXPEE, SW.datet ime Fltime ik,

TERX AR A 7 S BRI SRR I T — AN AL H Dy, BT A Dy 1l R SR P AS 7 el JTEFR Y . X
5 Dershowitz #ll Reingold ()35 LT W ETE A E A H [J7 -- proleptic Gregorian” H 71 & XAHF
. ISO 8601 FRUEAHLE T 0 MHEAFr . O 4EFEATTHI 1 4F, -1 4EFAI0HT 2 4F, IRILZEHE.

class calendar.Calendar (firstweekday=0)
Bld—A~Calendar W4, firstweekday 52— R4, MTHaE—MME—RK. 0 2BH— (FIA
), 6 ZEMX.

Calendar XGRMLT —Len Y TifE 5 H B AL 53k . XA B A PATE s A ik
Befl . XARMESF BL TR SE AL

Calendar KO FAIIE:

iterweekdays ()
Bl —AEAE, RN A — BT . BRSNS — M S firstweekday JEME
ME— 2.
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itermonthdates (year, month)
R —AEAER, BRI N year 4E month F (1-12) i H . iXASEAER IR 124 H 19 BT
A HI (datetime.date X%), HINES TAH LR THRTEE—MRHI.

itermonthdays (year, month)
R ERES, ERENA S itermonthdates () FHU, 4 year 4F month /) HIY, 1H
ANZdatetime.date JuEBRE . B H B2 H &R0 H X REL X TATEY
HHE, BxRHk 0.

itermonthdays2 (year, month)
RN R, ERBMPONE S itermonthdates () AN year - month A HBI, {H
AZdatetime.date JEEIRE . EALRPRTTE A B IR 2L 4H )
MY TG -

itermonthdays3 (year, month)
RN EREE, EREBMPNE S itermonthdates () AN year 5 month A HBI, {H
AZdatetime.date JEHEMRE. ERIFHICEN—THFE, H, HAEABRICH.

3.7 B sE.

itermonthdays4 (year, month)
R R, ERBHNAE S itermonthdates () FUN year 4 month H ¥ H I, {H
AZdatetime.date JEERIRE . BRASITCERI—DH4E, A, HAIAREIU T
H IR T .
3.7 B IgE.

monthdatescalendar (year, month)

Bl FIRIEEF H SR PR RE i datetime. date SR

monthdays2calendar (year, month)
Rl —FORFEE A H A5 FR. RSRE LR H IR AR B L Eer s —
JLICH
monthdayscalendar (year, month)
Rl — TR FRE AR H IR JHP LR B IR A .
yeardatescalendar (year, width=3)
1R B AT AR R AR AL 36 2 4F A s . R BIE R —AN93, 538 H M A r. &—
TS T widh A~F (BINK 3. BMAEET 48 6 8, HFAS 1-7 K. R
Hdatetime.date W4,

yeardays2calendar (year, width=3)
IR A1) AR B 8 4F H 8 (S veardatescalendar () Kl). JHFRIITE 2
H 2o H e A os B U LA A ot . ATEXASHIH T4 0.

yeardayscalendar (year, width=3)
A [m] ] DA RBEAL i 2 4R H 8 (S yeardatescalendar () 2K, FFIERMITR
For HIREeE . AEXHH T4 0,
class calendar.TextCalendar (firstweekday=0)

A DASE A2 A A SO H 7
TextCalendar SEBIA AR .

formatmonth (theyear, themonth, w=0, [=0)
Rl — DN AT R FORIEEAEA M A . wh HEISE R, BIAL - HiEd . 135E
THEM SR A SRR T s 2 sk set rirstweekday () JEFSERIE
F—RKeW—K.

prmonth (theyear, themonth, w=0, [=0)

YHrformatmonth () Jyk—kE, &E—AHPH DI,

formatyear (theyear, w=2, I=1, c=6, m=3)
R — DT PR, ZADTFRER N —D m S H 1. TS w, 1 F ¢ 735138 H 504,
JARATE, A Z AR ERE. FRE, DA XK T A ds sl set firstweekday () 1
MR — KA — R —K. H P —E b F SR Hm-ra.
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pryear (theyear, w=2, =1, c=6, m=3)
Hrormatyear () FE—FE, RE—HAERH 7.
class calendar.HTMLCalendar (firstweekday=0)
A PAfSE XA 2RAE 8 HTML H T .
HTMLCalendar LA AR E:

formatmonth (theyear, themonth, withyear="True)
IR [E] A~ HTML £ 38 &4 A 10 H i . withyear REL, WAEGSASTER, HH R
ZVER7P

formatyear (theyear, width=3)
IR [E]—> HTML FASAE 48 E 4R H 17 . width (BRINH 3) T HLE S —4TBm H ks .
formatyearpage (theyear, width=3, css=calendar.css’, encoding=None)
IRl AN5E R HTML G AR F8E E0r H 7. width*(3RIKA 3) A FHRE —47 27869 A
iE. foss HEBHARNS T QERAETMEMZZHEXZR, WA None . encoding
Syt LTI A (BRI R G ERIA G D) «
HTMLCalendar A PARJEME, FRATAEEEAIR A XV H e,

cssclasses

—ANxF BB B K CSS class 51 BRIAFIHE N

cssclasses = ["mon", "tue", "wed", "thu", "fri", "sat", "sun"]

AT DAl R A T E R

cssclasses = ["mon text-bold", "tue", "wed", "thu", "fri", "sat", "sun red

. vv}

TR, I KIELATH 7.
cssclass_noday

TAEHK) CSS ZHE EASH B R4~ H kA
3.7 R EE.

cssclasses_weekday_ head

T AREATH R TAEH S50 CSS 25136 . BRIME S cssclasses A,
3.7 BRI EE.

cssclass_month_head

A3k CSS 2% (H formatmonthname () ). BRIMEN "month" .
3.7 HrhiR e

cssclass_month

HASH A R CSS 26 (H formatmonth () ). BHAEN "month" .
3.7 HrhiYige.

cssclass_year

FAERAE CSS 26 (H formatyear () ). ERAMEN "year"” .
3.7 B e

cssclass_year_head

TR - F3 CSS 2k (Hformatyear () il ). BRAMEN "year" .
3.7 B ge.

WO R R, S L @ 4 1 BE K % B S L (W cssclass month
cssclass noday). (HEATAT AR FI SsHe R RERSA ek 1 2 AT 24P IE, A

"text-bold text-red"
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AN H % X HTMLCalendar KRl

class CustomHTMLCal (calendar.HTMLCalendar) :
cssclasses = [style + " text-nowrap" for style in
calendar.HTMLCalendar.cssclasses]
cssclass_month_head = "text-center month-head"
cssclass_month = "text-center month"
cssclass_year = "text-italic lead"

class calendar.LocaleTextCalendar (firstweekday=0, locale=None)
EAFHText Calendar W DATEM IS BREC AL — MBI PR, I HagE A A FAE LI 4
REFFEIE TR T . R IE TR SR, WS H G TAEH AR ITE AR 1E R

unicode 1z 7] ,

class calendar.LocaleHTMLCalendar (firstweekday=0, locale=None)
This subclass of HTMLCalendar can be passed a locale name in the constructor and will return month and
weekday names in the specified locale. If this locale includes an encoding all strings containing month and
weekday names will be returned as unicode.

R XWAIEN) formatweekday () fl formatmonthname () Jy LI B2 dang 24 /i X I8 £ 44 E
locale . W14 1R IR E R R E R RE, R ENTASAELEN.

TR SCAR H g, XA L T AR ik

calendar.setfirstweekday (weekday)
WES— MG (0 R EW—, 6 XA EW K. calendar i& 4 it T MONDAY, TUESDAY,
WEDNESDAY, THURSDAY, FRIDAY, SATURDAY Fl SUNDAY JL M= WM H. Flan, &84 )E
IEE— R R

import calendar
calendar.setfirstweekday (calendar.SUNDAY)

calendar. firstweekday ()
A0 1] 214 i A B S R AR
calendar.isleap (year)
IR year 2 FEAFE MR E True , R E False,
calendar.leapdays (yl, y2)
REITEFERE v 2 y2 (B yl My2 ) ZRIEAERER, Hboyl fly2 2445 .
1M bR RS T i A T 2 A AR

calendar .weekday (year, month, day)

REHEAE (1970--..), HEH (1--12), HH (1--31) Z2EHIL (0 2EH—),
calendar .weekheader (n)

RN RN S 400k nfaE ELEE T E.
calendar .monthrange (year, month)

RMFEE FrTeE A i — K2 B I LA H i K%L
calendar .monthcalendar (year, month)

R FR—AH I H TR A rRE 8 AN H FIRZEIRIR . BRME—ITG, R
Jeffiffl set firstweekday () B HEE .

calendar .prmonth (theyear, themonth, w=0, [=0)

¥TE i month () RIEAG—AHBH T .

calendar .month (theyear, themonth, w=0, [=0)

i Text Calendar 22fY formatmonth () PAZATFAFRIEZGR B H 4y H 5.

calendar.precal (year, w=0, [=0, c=6, m=3)

T calendar () RBIFEEAERT H

8.2. calendar --- H i< F % 193



The Python Library Reference, k% 3.8.7rc1

calendar.calendar (year, w=2, =1, c=6, m=3)

f#iJfl Text Calendar ) formatyear () REEEAER 3 FK) H P AZ AT FAFERIRIE

calendar.timegm (fuple)
— A RARAR G R, B2 IR A B AN ime B P ) gme ime () PR IR 1]
JFIR 1A R Y Unix I (8] B4, (BUE 1970 4R JF AR THEL, POSIX %ifih. s L, time.gmtime ()
Mt imegm () @A MAH Y

calendar FEHE S DUF R & M

calendar.day_name

TE 2 HIE 5 T 2R B LR EAL

calendar.day_abbr
TE2 H TR & B T 2om B La 5 1% .

calendar.month_name
M FIE F I N Ron—Fh A rosdl. XEm—ARHAS RN 1 @ Eus, FrAerKEd
13 H month_name[0] & FHE.

calendar month abbr

B . EIE— AR50 REFE e, rAERRKEN 13

S
Bithdatetime i H AR E$EAL 5 € 1 me BHABITH BER T R X S .
itk time Ji$)Z M R]AH 3¢ RN

8.3 collections --- FIEHIEHT

Source code: Lib/collections/__init__.py

ARSI TR E H AR A, PATRHL Python ARifE N A g dicte , 1ist, set, fltuple HRFAUESE.

namedtuple () | Bl AICH TR T KL

degque RpIE dist) (7 e, SCIL T AEP S ROd N (append) F13#LH; (pop)
ChainMap Ry (dict) BIEAR, FF2 G A 2] — LA B
Counter FHL AR, RO TSR R AT R E

OrderedbDict | TFHLAYF, A7 T AT INEY T
defaultdict | FHFR, BT AT ¥, AFasigi it — B

Userdict B TS, Tl T 7T R
UserList B 7170 %, il LI1E TR

UserString R RRIENE B e

Deprecated since version 3.3, will be removed in version 3.10: EVRF & 2540 % A X B8 F collections.abc i
Peo ATRREER A, EAFE Python 3.9 WU ik MBI A SR TE
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8.3.1 ChainMap Y&
3.3 Bl ag

—A~ChainMap 2N T HZ MW FER Rk, BN MEA— BRI . Bl

BT IAMZ KR update () BRMRZ .

XA PAR TR AR M, FAEB LA I 5 LA ] -

class collections.ChainMap (*maps)

W

*/I\ChamMap P2 A F M B HABMU A S TE R, Q@ — DAy TSR o . s
maps YARE , AR BN T, X SErEE R A U

JRZ W PAFAEAE— DI R . XFNFRIRATF, ATDATE L maps JRIEAIFIE R oA HAb)

MREMRZGT, B2 MY AFRE, 5, SHANEG R BEE —
—/NChainMap WL GG I RZWI . BrOA, WR—ANJRJZ W BT T, X L85 ok 2 Sk

Fl|chainMap .

SCRFIRA N P 55 S8 —> maps J&TE (attribute), — M7 ETRSCH T4 (method),
—MFBCENTE WU R (property):

maps
—/NA]DASET L A 2 . XA R R RS — R R BN G — IR R I 4L . B
A ARG, PTABHE . 3R — WL

new_child (m=None)
L[E]*/\grzﬁﬁﬁ ChainMap B, WETH (map), 5T R FE 24 5 5L B 42 R (map) .
AR m WA, ERLECR R R SEE], SR TE A BTN m, R R R e, st b
— A M XEERTE— d.new_child () #HAZEM T ChainMap ({}, *d.maps) . iX

NIERTAE T BT, A% 1£1'T§CH9%ETE‘Jﬁo
TE 3.4 BUEHC BT m AT S

parents
JE MR 8] — AT ChainMap 3,8 B A W 24\ SE BB G, BR T 28 —A>. XA AT DATESE R T
kAL 28— AN o (58 13 S 2L E nested scopes ik BEAE A nonlocal A .
ﬁTM*tKW@?@(super(} —A~d.parents 5| HEZEMT ChainMap (*d.maps[1:]1)

?i-a, —A~ChainMap () WRE A e 8 1 o Je F) R SR 1 2 -

>>> baseline = {'music': 'bach', 'art': 'rembrandt'}

>>> adjustments = {'art': 'van gogh', 'opera': 'carmen'}
>>> list (ChainMap (adjustments, baseline))

['music', 'art', 'opera']

REGH T Hdict . update () FWHFFSIHFERIN , MSa— BT

>>> combined = baseline.copy ()
>>> combined.update (adjustments)
>>> list (combined)

['music', 'art', 'opera']

S

 MultiContext class 7& Enthought CodeTools package 45 37 57 5 WS F 36T .

* Django [ Context class #5502 HBEWLS . BAY 1T SCHY push Fl pop FptE KR T new _child () J
Yparents gk,

* Nested Contexts recipe $4Ht T2 X 55— WL SO HE 75 R A DL 1 .
o —A M7 i Chainmap.
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ChainMap Il FF1%57%

XL T A B
148l Python Py lookup 47 {5+

import builtins
pylookup = ChainMap (locals (), globals (), vars(builtins))

PR E R e TSR T A &, LT EOAMER BT

import os, argparse
defaults = {'color': 'red', 'user': 'guest'}

parser = argparse.ArgumentParser ()

parser.add_argument ('-u', '—--user')

parser.add_argument ('-c', '—--color'")

namespace = parser.parse_args ()

command_line_args = {k: v for k, v in vars (namespace).items() if v is not None}

combined = ChainMap (command_line_args, os.environ, defaults)
print (combined['color'])
print (combined['user'])

M ChainMap FEHRE LR SCHIHIT

c = ChainMap () # Create root context

d = c.new_child() # Create nested child context

e = c.new_child{() # Child of ¢, independent from d

e.maps[0] # Current context dictionary -- like Python's locals()
e.maps[-1] # Root context —-- like Python's globals()

e.parents # Enclosing context chain —-- like Python's nonlocals
dl'x'"'"] =1 # Set value 1in current context

dl'x"] # Get first key in the chain of contexts

del d['x"] # Delete from current context

list (d) # All nested values

k in d # Check all nested values

len(d) # Number of nested values

d.items () # All nested items

dict (d) # Flatten into a regular dictionary

ChainMap JEHHHEEP RIS — WL, 5 lookup SR RBEAEE, SR, WIRFERESHMER, ©AT
PMR A5 il S— A>T IR L E

class DeepChainMap (ChainMap) :
'Variant of ChainMap that allows direct updates to inner scopes'

def _ _setitem__ (self, key, value):
for mapping in self.maps:
if key in mapping:

mappinglkey] = value
return
self.maps([0] [key] = value

def _ delitem__ (self, key):
for mapping in self.maps:
if key in mapping:
del mappinglkey]
return
raise KeyError (key)

(Faksn
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(22 B30
>>> d = DeepChainMap ({'zebra': 'black'}, {'elephant': 'blue'}, {'lion': 'yellow'})
>>> d['lion'] = 'orange' # update an existing key two levels down
>>> d['snake'] = 'red' # new keys get added to the topmost dict
>>> del d['elephant'] # remove an existing key one level down
>>> d # display result
DeepChainMap ({'zebra': 'black', 'snake': 'red'}, {}, {'lion': 'orange'})

8.3.2 Counter Y&

— AT EE TR AR AT (T4 ten

>>> # Tally occurrences of words in a list

>>> cnt = Counter ()

>>> for word in ['red', 'blue', 'red', 'green', 'blue', 'blue'l]:

.. cnt [word] += 1

>>> cnt

Counter ({'blue': 3, 'red': 2, 'green': 1})

>>> # Find the ten most common words in Hamlet

>>> import re

>>> words = re.findall(r'\w+', open('hamlet.txt').read().lower())

>>> Counter (words) .most_common (10)

[("the', 1143), ('and', 966), ('to', 762), ('of', 669), ('i', 631),
('you', 554), ('a', 546), ('my', 514), ('hamlet', 471), ('in', 451)]

class collections.Counter ( [itemble-or-mapping] )
—/NCounter g—Adict T, MTHETRAXNSE. E—NEA, TREFIE (key) —
FEAEAH, ENTRTHEBOAE. TTEOT DURAE R, 4036 0 FIfidl. Counter R4 mgH A

155 1Y bags BY multisets .
JCEM—A> iterable T M HAL mapping (or counter) #J 44k, :

>>> ¢ = Counter () # a new, empty counter

>>> ¢ = Counter('gallahad") # a new counter from an iterable
>>> ¢ = Counter ({'red': 4, 'blue': 2}) # a new counter from a mapping
>>> ¢ = Counter (cats=4, dogs=8) # a new counter from keyword args

Counter Xf G A —AF ML O, WIS HWEEAEEMICTE, $aRE-—40, AL —

ANKeyError:

>>> ¢ = Counter(['eggs', 'ham'])
>>> c['bacon'] # count of a missing element is.
—Zero

0

BCE—NHECN 0 RS MR T LD IcR. ] del RMERE:

>>> c['sausage'] = 0 # counter entry with a zero count
>>> del c['sausage'] # del actually removes the entry
3.1 Hi e

T 3.7 R A dict BT, Counter YR TILHAHAMFINENEE. Counter W I TH 15
SR RESREFIUT o« R SIEH R A ORI FAT A U HEY , AR5 PHE HAEE AT H
I BRI HET .

TR G T T IR ASY bR T = AN A T ik
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elements ()

R[] — AR, HAP A ORI A BT RE T IR E . JOR S B U B I 3R [
IR —ATCRBITRE N T —, elements () HRBWE.

>>> ¢ = Counter (a=4, b=2, c=0, d=-2)
>>> sorted(c.elements())
[la', lal, lal, lal, lbl, lbl]

most_common ( [n ] )

R AN, HAR A n A WAL R S BUREL, $H AR th @ BIMRHET . W02 n
BMEECN None, most_common () FRR ¥ iy A LR THEUEM AR TR K
H BRI -

>>> Counter ('abracadabra') .most_common (3)
[(ta', 5), ('b', 2), ('r', 2)]

subtract ( [iterable-or-mapping ] )

M % Kt Lok sk g3t 2R A ICE . Bdict . update () (BRI E, TSR, %AM®
AR AR 0 Bl 4.

>>> ¢ = Counter (a=4, b=2, c=0, d=-2)

>>> d = Counter (a=1, b=2, c=3, d=4)

>>> c.subtract (d)

>>> ¢

Counter({'a': 3, 'b': 0, 'c': -3, 'd': -6})
3.2 Bl e

T FUTTEARH T Counter X5, B TP I TAED G UL AR

fromkeys (iterable)

XN EBALECounter FELH,

update ( [itemble-or-mapping ] )

M ERAT ZITROTR I T —A> skt 2y & (SO TEES IS Rdict. update () {HR22M
B, TARE. TSk, R R RIFIILER, AR (key, value) X

Counter X4 H FH 25

sum(c.values ()) # total of all counts

c.clear () # reset all counts

list (c) # list unique elements

set (c) # convert to a set

dict (c¢) # convert to a regular dictionary

c.items () # convert to a list of (elem, cnt) pairs
Counter (dict (list_of_pairs)) # convert from a list of (elem, cnt) pairs
c.most_common () [:—n—-1:-1] # n least common elements

+c # remove zero and negative counts

AT ILANECEEAE, ATAGS B counter X4, DA multisets (GHELgs R T 0 (97T ) . INFIE, 45
A, i EECE A TR AR T AL SRR AR BIAH N R s N R R A . B AR AR
A A2 A S BT, HR i 2 B gs A Bl /N TR

>>> ¢ = Counter (a=3, b=1)

>>> d = Counter (a=1, b=2)

>>> ¢ + d # add two counters together: cl[x] + d[x]
Counter({'a': 4, 'b': 3})

>>> ¢ - d # subtract (keeping only positive counts)
Counter ({'a': 2})

>>> ¢ & d # Iintersection: min(c[x], d[x])

Counter({'a': 1, 'b': 1})

>>> C

d # union: max(c[x], d[x])

Counter({'a': 3, 'b': 2})
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FRE AN (—TCHRfERF) B S TR B .

>>> ¢ = Counter (a=2, b=-4)
>>> +c

Counter({'a': 2})

>>> —¢

Counter ({'b': 4})

3.3 BRI RE: BN T IO, ORI, B A R S

TR TR 2O TR TR IR BT (2, MO HERR SR AR A O
THWNX LB, X T B INE B AR .

* Counter JeR—MFMA) T, AREEME. EHTIRRE, (BIRERS B =T AR AR AL Al
{H.

» most_common () J{EXEME T BHEF W B

o FHURAELCAN ¢ (key] += 1, {HEBHFFESTREMANR. BreAse, /N, At b s T A
AT A H . XAk update () Flsubtract () B AT H B LSRR 7800 0.

* Multiset Z 477K FON BRI DL BT A AT AR 8 0, (H G M BCh IERE. %
ARG, AR(EBITF LSRRI, B R A

e elements () FYETRIEEBHATE. ZBE 0 FGAECGTEL

"
=

* Bag class 7F Smalltalk
» Wikipedia 4% Multisets.
o C++ multisets ZFEMBI T

o B ERZ SRR, &% Knuth, Donald. The Art of Computer Programming Volume II, Section 4.6.3,
Exercise 19 ,

B EBBRMESG CERMETAANMNZESEG FZ Fitertools.

combinations_with_replacement ()

’map(Counter, combinations_with_replacement ('ABC', 2)) # —-—> AA AB AC BB BC CC

8.3.3 deque &

class collections.deque ([iterable[, maxlen] ] )
R[] —ASF R BAS TS, MZEBIGRIGRE (¥ append () , M iterable  (3EARXT4) Bidibl
B QR iterable WAHTRE , FBAIIHZS
Deque BAF 2 AR ELE queue BAFAE K (& 52 “deck”,” double-ended queue” [#Jf#jFK). Deque 3
T*r%%%ffé, PIFER AR (append) FHEHLHE (pop), M HImAR AT DA, A7 ) i AR AR 2 O(1)
B
BARList MR WSCRFERIRAE, NI X B T @ KEBMER pop (0) Fl insert (0, v) BYFFEH.
TATEIE Om) NAFRE SR EAE, AR 2 EdE A0 K/ NI E .
AR maxlen A $5 0 8L & None , deques M DAMGK EMERKE. B, deque FFRE 245 & fek
K. —HRRERK R deque W T, 2B UMARL, [FEEECE M 5 —imsi it . BRAE K deque
PEHEZEALL Unix filter tail MPIRE. BAT1FEAETT DA 58 Bi i o9 A2 $ A0 A B b s 20
W) BAF (deque) X4 S HEPA N vk

append (x)
W x B4 g o
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appendleft (x)
A x B 75 .

clear ()

BRI IR, RN 0.

copy ()
B — I,

3.5 B HE.

count (x)

T deque FICEET x I
3.2 B RE.

extend (iferable)

P deque A, SIS iterable ZRHHICER

extendleft (iterable)
P deque 7N, JEIS TSN iterable ZALHIICER . YEE, ZUNINET, FE45RH iterable 24§
e I R S SRS I

index (x[, start[, stop] ])
R[] x 7E deque NI E (TERD start 2 )5, &5 stop 2 0i) . IRBIFH—ASVCECIR, QSRR
@U]ﬂu%[ﬁ\/al ueError,

3.5 B HE.

insert (i, x)

FEAVE (A X .
MR A2 FEA R deque HE K maxlen 1935, ¥i5| & —~IndexError,
3.5 Hr I Ee.

pop ()
M5 Bk ol —4~J0E , deque s A7 fURTAR—A~ . WIREA ITCRIYIE, U5 K —A> IndexError,

popleft ()
253t Hak o —4Je% , deque SR ZEfIAYAR—A. AREA TR, W5 %k IndexError,

remove (value)

BRI S —A value. WA WTEMG] K& valueError,

reverse ()

R deque Wi FFHES . iz [F] None .
3.2 Fr I EE.

rotate (n=1)

WARRE S n 22, AR n UKL, LI ZE0R R

WA deque NEZER, MATEAEE—LEN T d. appendleft (d.pop () , MZAEH—
ST d.append (d.popleft ()) .

Deque X G FIFESR AL 17— R ik

maxlen
Deque i KRS, Q2R FRE 11552 None .
3.1 Bl e

M T DA B BEAE, deque iR 3 0. B fF. len(d). reversed(d). copy.copy(d). copy.
deepcopy (d) . JERAKMBHEAT in DL FR5IAAaEE aro] iR ENITERE. RylUiHEMN
AR 22 RS O(1) fEAE HA N 2R O(). WNFF PR FEHLIG N, 5% .

Deque MRAS 3.5 A2 __add__ (), _mul__ (), fl_imul__ () .
vk
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>>> from collections import deque

>>> d = deque('ghi'") #
>>> for elem in d: #
.. print (elem.upper())

G

H

I

>>> d.append('7j") #
>>> d.appendleft ('f") #
>>> d #

deque([lfl’ lgl’ 'h|l vil’

>>> d.pop () #
ljl

>>> d.popleft () #
Ve

>>> list (d) #
['g"', 'h', "i']

>>> d[0] #
lgl

>>> d[-1] #
lil

>>> list (reversed(d)) #
['i*, 'h', 'g'l

>>> 'h' in d #
True

>>> d.extend ('jkl") #
>>> d

deque(['g', 'h', 'i', '3', 'k', '1l'])
>>> d.rotate (1) #
>>> d

deque(['l', 'g', 'h', 'i', "', 'k'])
>>> d.rotate(-1) #
>>> d

deque(['g', 'h', 'i', '3', 'k', '1l'])
>>> deque (reversed(d)) #
deque(['1l', 'k', '3', 'i', 'h', 'g'])
>>> d.clear () #
>>> d.pop () #

Traceback (most recent call last):

make a new deque with three items
iterate over the deque's elements

add a new entry to the right side
add a new entry to the left side
show the representation of the deque
return and remove the rightmost item
return and remove the leftmost item
list the contents of the deque

peek at leftmost item

peek at rightmost item

list the contents of a deque in reverse

search the deque

add multiple elements at once

right rotation

left rotation

make a new deque in reverse order

empty the deque
cannot pop from an empty deque

File "<pyshell#6>", line 1, in -toplevel-

d.pop ()
IndexError: pop from an empty deque

>>> d.extendleft ('abc')
>>> d

deque(['c', 'b', 'a'l)

# extendleft () reverses the input order

8.3. collections - FEHIEJT
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deque Fi%

AR T deque BRIV
B deque B2 T %4l Unix tail iiEnfe

def tail (filename, n=10):
'Return the last n lines of a file'
with open(filename) as f:
return deque (f, n)

7 — AR — IR ICR A, i WA A INAI A 212056

def moving_average (iterable, n=3):
# moving_average ([40, 30, 50, 46, 39, 44]) —-—-> 40.0 42.0 45.0 43.0
# http://en.wikipedia.org/wiki/Moving average
it = iter (iterable)
d = deque(itertools.islice(it, n-1))
d.appendleft (0)
s = sum(d)
for elem in it:
s += elem - d.popleft ()
d.append (elem)
yield s / n

— A B A AT AL AE deque AR E AR SEIL . MY BT A AR A2 E O BB FF 217 (vield).
IR ERAHHFETE SR, Wiillpopleft () FHMXFIPREE: BN, Wil rotate () FFEBBIBAS]
AR

def roundrobin (*iterables) :

"roundrobin ('ABC', 'D', 'EF') -—-> ADE B F C"
iterators = deque(map(iter, iterables))
while iterators:

try:

while True:
yield next (iterators([0])
iterators.rotate (-1)
except Stoplteration:
# Remove an exhausted iterator.
iterators.popleft ()

rotate () FIERAE T Mo AR deque YR AR . B0, —~4lif) Python del d[n] SEEUAKI
F rotate () HEMEMEAICER

def delete_nth(d, n):
d.rotate (—n)
d.popleft ()
d.rotate (n)

B deque Yk, HH—ANEUUM T, MHrotate () RrHRTEREN ALl Widpoplert () B
E#W%H (entries), iliitextend () WHIIZH , SR rotate, XA~ 7 AT A/ MU SL Bl &
R ERAE, 10 dup, drop, swap, over, pick, rot, fl roll ,
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8.3.4 defaultdict &R

class collections.defaultdict ([defaultjactory[, ] ])
RSP IR G, defaultdict RNEdict REYTHR, TEE T —DIEIHRmM
TGRSR . HAMIIBES dice S, HAAAFREZ UL,

AMRUG M Ndefault_rfactory WGP, WMiEH, B—NSHNT %R IR HAIRE,
BOAK None. FrAHAUSEL (BHERETSH) MY T L@ aice Mt REL.

defaultdict MR T FbrfEdict BRI, BSCRFA N A

__missing__ (key)
M¥default_factory J&M N None, WA TESWH KeyError B4, M S4 key.

WntRdefault_factory Ay None, WESH (AHFSHH) WK key AN,
EAMEA key 12— EXT PR AEI T4, IR AT TR B R [

IR M default_factory Wl T, XAMFHEKEEAZMRINELE.

FEICRR B TR AERT, ATk idice Wi __getitem () JiATAM. JLIRAT LR
B TR T 50, #a __getitem () fZid.

WE, _missing () R&EPE__getitem () PASMYHAMITETH . BWRE get O 21
IE & dict BRFEIR ] None, TiIAR{ifldefault_factory,

defaultdict WERIFFPA T LB &
default_factory

AEPEd__missing () PRV . WERMGEXT R TE DS, WAREESH
PRI ZHL, AR ARRI — 28, WAJEMN None.,

defaultdict ¥

M 1ist fEjdefault_factory, fRESHAMLARF (SE-(EXPALMY) FRolesch (BE-5R480) 4

>>> s
>>> d

[('yellow', 1), ('blue', 2), ('yellow', 3), ('blue', 4), ('red', 1)]
defaultdict (1ist)

>>> for k, v in s:

d[k] .append(v)

>>> sorted(d.items())
[("blue', [2, 4]1), ('red', [11), ('yellow', [1, 31)]

DA — B L, B A FI R, o A s @i% &, Bf derault_ractory Jrik,
R 1ist, list.append () FAERMEZX IR E ., S HRABOZEERS, Wik #
fE, list.append () NINH—MEFFNEF . XML ER SN Edict . setdefault () BHGE
R iy L

>>> d = {}
>>> for k, v in s:
d.setdefault (k, []).append(v)

>>> sorted(d.items())
[("blue', [2, 4]1), ('red', [1]1), ('yellow', [1, 31)]

KB default_factory Rint, {fidefaultdict FT%E0 (GEUEATES 1Y bag 5 multiset ) :

>>> s = 'mississippi'’
>>> d = defaultdict (int)
>>> for k in s:

d[k] += 1

(R
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(£ L£50)

>>> sorted(d.items ())
[(rit, 4), ('m', 1), ('p', 2), ('s', 4)]

B—NFRFUGREIN, BEaEWRIN, Mdefault factory KM int () RABE—EEHL 0 78R
WMH. JEEEHY B RV E B LR XD T RER T

BRELine () EJ2IRI 0, B RERBIIRIR GO, — D EHRA RG22 6 lambda %L, W] DASR
PUEMHEE CRAZ0):

>>> def constant_factory(value) :
.. return lambda: value
>>> d = defaultdict (constant_factory ('<missing>"))

>>> d.update (name='John', action='ran')
>>> ! to v d

'John ran to <missing>'

W default_factory Nset ffidefaultdict T 7 set F£H:

>>> s = [('red', 1), ('blue', 2), ('red', 3), ('blue', 4), ('red', 1), ('blue', 4)]
>>> d = defaultdict (set)
>>> for k, v in s:

d[k].add(v)

>>> sorted(d.items ())
[("blue', {2, 4}), ('red', {1, 3})]

8.3.5 namedtuple () SR ITTAHM I EE

iy LR TR LB — A 3, SRAUAT A B SO . ENTR DA TR e, R T

ZFPUERAE S, i RTME AT ARY .

collections.namedtuple (typename, field_names, *, rename=False, defaults=None, module=None)
BBl —ASFHTCH T2, #4°h typename o SEAFIY TR T RIELITHR R SR, AT DA L7 B4
RARBUBEAE, FIRE AT DOE R I FERRIUE. TREBI R SR A (CRAMTERA)
AHO—AH MM _repr__ () Jrik, DA name=value HAZIW T ICAHMNE .

field_names je—Mg [ ‘x’ , 'y’ 1T —FETFRFRIES. F ) field_names W] PAJe— A EETATH,
HZEABGES A RITCRY, i = vy 855 'x, v .

TEfTA R Python AR IRAFA AT DAMME B4, B T R RIKI L IBLL. BRGRIRAF 1, 5,
TRIZLAR, (B FRARERFE TR, HIMRRER K keyword WA class, for, return,
global, pass, 5§ raise .

B rename HEL, T TFBAS NGNS 4. Wi ["abe', 'def', 'ghi', 'abc']
Bl ['abc', '_1', 'ghi', '_3'1, JHERXHEE def MIER FEAY abe .

defaults W LAY None 8 j&—ERIAEiterable o AR —ERINEIRA TR A 350 A BRIAME Y 5K
TE—H I, defaults N B AAKISE MRS ("<, 'y, 'zt ] FIEGAE (1,
2) , WA x P HHRE - NSEE, vy BONE L, 2z BAEH 2 .

MR module (64 7€ L, & TCY __module  JEMEAMBHNE .
fir g TSRS 7 i, FrAE NS i s, 9 B 51N
T 3.1 JCEHC: B30 TS rename ) SZH .

YE 3.6 UHE I verbose Fl rename S5 R AL R 36 42 5 A 4%

TE 3.6 R SShN T module Z4Y(

TE 3.7 JUEM: #2581 verbose JEZ: A _source Jg k.

TE 3.7 JROEM: I T defaults Z%(Ml _field_defaults gk,
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>>> # Basic example

>>> Point = namedtuple ('Point', ['x', 'y'])

>>> p = Point (11, y=22) # instantiate with positional or keyword arguments
>>> p[0] + pl[l] # indexable like the plain tuple (11, 22)

33

>>> x, y = p # unpack like a regular tuple

>>> x, y

(11, 22)

>>> p.x + p.y # fields also accessible by name

33

>>> p # readable __repr._ with a name=value style

Point (x=11, y=22)

iy TCAUCHA T csv sqlite3 BiGR N O

EmployeeRecord = namedtuple ('EmployeeRecord', 'name, age, title, department,._
—paygrade')

import csv
for emp in map (EmployeeRecord._make, csv.reader (open ("employees.csv", "rb"))):
print (emp.name, emp.title)

import sqglite3
conn = sglite3.connect ('/companydata')
cursor = conn.cursor ()
cursor.execute ('SELECT name, age, title, department, paygrade FROM employees')
for emp in map (EmployeeRecord._make, cursor.fetchall()):
print (emp.name, emp.title)

B T AR TCHIE, v e SR = AN I RPN B . S TR IR T B e, Tk AR
PATN R ZTT 0 -
classmethod somenamedtuple._make (iterable)

RITHENAAERI P51 8k RSB B — A B 5L B

>>> t = [11, 22]
>>> Point._make (t)
Point (x=11, y=22)

somenamedtuple._asdict ()

R A dice , BT B PRI AT R {E :

>>> p = Point (x=11, y=22)
>>> p._asdict ()
{'x': 11, 'y': 22}

¥E 3.1 lE M R[Bl—AOrderedDict iAEdict .

1E 3.8 MU B R [0 — ANl dict A EOrderedpict, 4 H Python 3.7 2, #HMFHMEZR
UL 7. ARG E Orderedpict WIRUAMEIE, HERE I MO TT 5802 15 45 R L 1000 75 B 28 1L

OrderedDict (nt._asdict ()).

somenamedtuple._replace (**kwargs)

AR [N a2 JCALSE B, R RO BT

>>> p = Point (x=11, y=22)
>>> p._replace (x=33)
Point (x=33, y=22)

>>> for partnum, record in inventory.items/() :
. . inventory[partnum] = record._replace (price=newprices[partnum], .
—timestamp=time.now())
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somenamedtuple._£fields

TR ICASN T B4 . H TR I TCAH B — AN iy 44 e a2,

>>> p._fields # view the field names

("x', 'y'")

>>> Color = namedtuple('Color', 'red green blue')

>>> Pixel = namedtuple('Pixel', Point._fields + Color._fields)
>>> Pixel (11, 22, 128, 255, 0)

Pixel (x=11, y=22, red=128, green=255, blue=0)

somenamedtuple._field_defaults

TR B PR S BRI -

>>> Account = namedtuple('Account', ['type', 'balance'], defaults=[0])
>>> Account._field_defaults

{'balance': 0}

>>> Account ('premium')

Account (type="premium', balance=0)

BURPUX A4 FIE, [ getattr () %L

>>> getattr(p, 'x'")
11

et IE 4T, BT+ PYEBREAF (TN ti-unpacking-arguments):

>>> d = {'x': 11, 'y': 22}
>>> Point (**d)
Point (x=11, y=22)

[ Jy— 44 JEALR— N ERE) Python %, & M DARA S L T2 SUBCRE. BRI I— i
SEBAISE G T L

>>> class Point (namedtuple ('Point’', ['x', 'y'])):
__slots___ = ()
@property
def hypot (self):

return (self.x ** 2 + self.y ** 2) ** 0.5
def _ str_ (self):
. return 'Point: x= y= hypot= ' % (self.x, self.y, self.
—hypot)
>>> for p in Point (3, 4), Point (14, 5/7)
Ce. print (p)
Point: x= 3.000 y= 4.000 hypot= 5.000
Point: x=14.000 vy= 0.714 hypot=14.018

TR TRECE __slots_ y— Aol B AL B MR TR N AT -
T IACKS T B INANAF Ao 10 4% 5 dmo ek o @ﬂ:‘l‘@.ﬁ_fi elds BIE—ANEY a4 CAIR K E

>>> Point3D = namedtuple('Point3D', Point._fields + ('z',))

SCRFFAFRR T AE E S, il BRI (S __doc_ @it

>>> Book = namedtuple('Book', ['id', 'title', 'authors'])

>>> Book._doc__ += ': Hardcover book in active collection'’

>>> Book.id. doc = = '"13-digit ISBN'

>>> Book.title. doc_ = 'Title of first printing’

>>> Book.authors.__doc__ = 'List of authors sorted by last name'

FE 3.5 BOE R SUR AT R B PEAE AT 5

206 Chapter 8. #iE®




The Python Library Reference, k% 3.8.7rc1

W

JJUR

s i typing. NamedTuple , DAIRBUH4 U INZRBIPR k. Bl class KT
P T R R A2

class Component (NamedTuple) :
part_number: int
weight: float
description: Optional[str] = None

o WFAFHAREM TSRS, £% types. SimpleNamespace () .

. jjgjaclasseS$ﬁﬁ%%%1 U7 — RS I — 2L 8, T A SR AL BRI T SE A I E 2 SR

8.3.6 OrderedDict W&
A i g G R A, (B — S SRR R I BN IR . TN E R dict 855 TiC S
ABUFHIBES) (FE Python 3.7 i {AlE TiXFEiA T ), ENVERAIRAELT .
— 5 dict ARFEAFAE :
o R A1 et PR AR R . BRI AT R
* Orderedpict BYEEKEHHNTHAE. AR, R BRSO BRI MR R IR 20 .

BRI
s Bk b, OrderedDict WPAHdIct TUFHIAL IR S A BB HE PR . X 0 HOE T IR B d e 1)
Pl (FIHFE LRU cache H1).

* XfTorderednict , FEHRAERAITIINT .

* OrderedDict [ popitem () FEGARFINES . BHEZ - DESEORIEEHLNITER.
* OrderedDict FH—A move_to_end () J¥k, WPAHRHIGF TR ENE i

e Python 3.8 Z Wi, dict /b reversed_ () .

class collections.OrderedDict ([items])
Bl —Adict TRIYLH], EEA LTI TEFH T HIF A%,
3.1 B fE
popitem (last=True)

HRrF i popitem () I EMBEIIRIE—A (key, value) FE(EXT . IR last (EHE, W% LIFO
Ja PRSI AR [ (AT, 5 Wgid% FIFO (first-in, first-out) SEiE5E H A6 512 [o] S (E X

move_to_end (key, last=True)
FIAG key BB 7 I —tm. W15 last HEAE (BRIA) NIRFCRBERE: WR last
FBAERF TR B K. WA key RFTEN Mk KeyError:

>>> d = OrderedDict.fromkeys ('abcde')
>>> d.move_to_end('b")
>>> "' Join(d.keys ())
'acdeb'
>>> d.move_to_end('b', last=False)
>>> "' Join(d.keys())
'bacde’
3.2 Bl g
BOTFBE RV, HFTIGE B MR T ORI, liid reversed ()
Orderednict ZFNHAFMRINFHURA, 55U 1ist (odL. items ()) ==1ist (0d2. itens ()

o OrderedDict WHMHMAMapping BIMSEINEK, J& W7 HURF) T, X iForderedDict
B R ATy - B mT DARE B9 3 BT o
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