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[Flg

v
Xy

&+

Python FwaS A LIS, BERFER T LABE T E2emis. PAR R BRIESCT- B A 1

Fmk
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 () 1list () range () vars ()
classmethod () | getattr () locals () repr () zip ()
compile () globals () map () reversed() _ _import__ ()
complex () hasattr() max () round ()

abs (x)

R — NI AXHE . SROTLAR AR F A EUE M S T __abs__ () MIXIR. WMRSHRE
S, R Il E AL

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
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any (iterable)

R iterable FE—ICE N EAENLRE] True, WERTALEAXR NS, &I False. SEMT

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

ascii (object)
LR repr (), RPI—AXFR AT FERF R, (HE repr () REIFAFH H1E ASCIL 4y i i 4% ,
S \x. \u FlI\U REE L, AR FEAFER RN Python 2 ) repr () 1R I SRAHAL o

bin (x)
FF— B R — RIS “0b” B —HERIFAFER . S5 2 — AN E7ERY Python ik, W x A2
Python ffjint X%, IPEFKEE X __index__ () FiERb—AHEE, —Lf]¥:

>>> bin(3)
'Ob11"

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

WA —ETHERIZE “0b”, B AT AU 53k

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

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

FiW format () PHEZAEH..

class bool ([x])
R W —NRME, True 8 False. x ff FIFRHER) AALMX D A2 SR, 2R x AR EE B I
Rl False; HAWREBLIRIE True, bool Z@int T (SWAF K2 - int, float, complex) . FHAth
JRMAUREE . &R False il True AN (BI04 1)
3.7 Wi s g x A LB A E S A

breakpoint (*args, **kws)
BRI B AE T I RERBE AR i v . B HAORTE, Bl sys. breakpointhook () , HEEAL#H args
M kws o BRATEHL T, sys.breakpointhook () Wpdb.set_trace () HIEHSE . 1EXFE
T, et —MEF R, FIEAS BT Apab HEEAJI RGeS RIa] AT i (H2,
sys.breakpointhook () W LABRE N HAL— LR B I Wb reakpoint () AN, PASLVFIEANRIE
RIS -
gk —A~FitEHF builtins.breakpoint PS4 breakpointhook,
37 KA.

class bytearray ( [source[, encoding[, errors] ] ] )
iR [u]—ANHr Y bytes $4l. bytearray FE2—ARAPS, WEHTHY 0 <=x <256 L. B4R
AP AN KA LR T, LT 7 20 & 2 wyfliidk s RS A bytes RBPRI Tk, S Wbytes 4o
bytearray 331k .
F3ETE S source W LAFIANIR] i) 5 2 RA) b AL 4 -

o QR A sring, TR encoding ZHL (errors ZHAT IR FIIEN) 5 bytearray () 2{f
Hstr.encode () Ji¥EF¥s string F575 Jif, bytes.

o WRZ—A integer, SAIGAK/NAIRECTF IR, FFOEH null FHYIETE.
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o WIBLR MO buffer BETIIRESE, BN FLE buffer 2 KA 740
o WERZ—A> iterable W IEARXTE, ERITTRMTEEDAZ 0 <= x < 256 WL, BEXPNER
HIWIIRNE
WA LS, WEEK/INK 0 H%Ed.
=3t 5 5] £ - bytes, bytearray, memoryview Flbytearray 3t %,

class bytes ([source[, encoding[, errors] ] ])
I ) “bytes” X%, JEARTIAFSN, WY 0 <= x < 256 WML, bytes
Rebytearray WARMERUAR - EA SRR ERRIFNRS] . 51 .

P, MRS by tearray () M.
FATXSZIE T A FIHRMERE, 2 strings.
5 =3t H) 52 £ A -~ bytes, bytearray, memoryview, bytes 3t % Flbytes F= bytearray 34k .

callable (object)
RS EL object j& RV IELR I True, H[WRE False, QNHRE True, FHPTIRERE, HAHR
iR False, WA object ¥ & ANL . WHEREZ TR (P ZERRR A B sL6l) s an
WSl E e __call_ () WIERETT M.
3.2 FCHTA: 3X AR B —FFUR7E Python 3.0 ##2F% T, {HAE Python 3.2 B EH A .

chr (i)
3& [ Unicode b 07l B4 i WYFAFAIFATERI . B, chr (97) RIEIF4FH: 'a', chr(8364) iR
FAFH e, Xord () HIHEEL
TS AETE RS 0 5 1,114,111 (16 313275 2 Ox10FFFF), Q1 i # 1% ANEE , &fii % valueError

IS
o

Paslat]
@classmethod
oA R Tk .

—AEITEEACAENS AN ES, iR DO EIEEA H BRSNS AT 5
Pl ESYIRIN

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

@classmethod XFEHITERFR N R A decorator -- 112 5] function

KR A ATESE AT (Blgn . £ () WA ATESEBI B3 T (Bl c O . £0)). HETRIELASMY
i’iifﬁﬂé‘?ﬁ@%o WERE T EAEHT R EMIRAE L FIH, MR R SWENREHE 1S
AT

PRIk Crt B Java PRESTEAR . MRNFEGE, WSHEATT P staticmethod (). £ K
RITTEWEZAGE, HZH types.
3.9 WSS JT7 IR BT A A i 25 Bilfliproperty ().

compile (source, filename, mode, flags=0, dont_inherit=False, optimize=-1)
Ff source JmiF AR AS B AST X4, RRASXFT SR AT PAexec () Heval () AT, source AT AR HLAY F4F
B OFITTATE, B AST M. S ilast B SCRY T AT AT AST X452,
filename S22 HR MBI SCAF4L s AR TR ZEM SO P e, T DA A — LRI HER I (&
WA '<string>').
mode LS5 E T i AR R . MR source ZiHMFH, TILAR 'exec'; QIRZHA—KIK
A, WA reval'; MURRAANZHAER, AT "single'. (FEmJG—FHLL T, WERFRNX
PATEERAE None FFowlfTEI K. )
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A SR flags F dont_inherit ¥ HIAE i3 source 2L BIWFA future 1547]. WIRPTE A ASRAL (S
) WAl B E A compile () WIAED ALY future 1EA] SR 4FACHD . MR T flags SH0H%
H dont_inherit (5532 %) W) flags ZH0THE 7 1 LA B AR L Fo 18 Ul &5 A %) future 1A SS90 . W
dont_inherit }—AEZHEL, W flags Z40 -- ZE AN R future 1547 K595 20

Future 1% 4] fiff FI FL 4707 2R 38 2, £ 18 A) 0 DAGE 1 3 7 3Ok 48 58 . H AR M G He 4 47 7T DA
i future  FEHRPI) _Feature KAYEHBIH compiler flag EMEAKFA.

RIS EL flags I £ ¥5 K2 TE AUV gn iSRS sh L5 B )29 await, async for fll async with.
W2 T R ast . PyCF_ALLOW_TOP_LEVEL_AWAIT K}, FRR[EMCIEITEAE co_code FiE T
CO_COROUTINE, JH[iisf await eval (code_object) A H A HFHAT.

optimize SEZARTE HiE R ILACION ; BOME -1 PR SHREAR 0 -0 IR R AL . RaRgh
0 (A _debug_ HE). 1 (BrEwilEk, __debug_ MR) 2 (CCRFAFERBEIMER).

WK g PR A R, RS M K SyntaxError FH s WUREAD AL null AT, 00 2 fil

K ValueError %,
AR AR 53 H Python AU AST 2K, S fast . parse (),
B k—A it E compile P SEL source, filename,

il 7E 'single' 5 'eval' MAGIFZATRIL T/, MALFED—DMRITFFLR. X
flicode BB A GG MTE R 5E bk -

Bl TR RIS REE RS A AT gt il AST XF4 T, Python fig A 7] E[H ly Python AST
Gt 5P 140 R A R A1 T 352

3.2 JiCE S FLiFf# ] Windows fl Mac (#4747 TE 'exec' AN FFR EABRATIIG . W T

optimize &% .
3.5 i A 2 1 source AL null TGS A& TypeError B4,

3.8 MR Hi il A: ast.PyCF_ALLOW_TOP_LEVEL_AWAIT P ¥E 0] £ HE kR o A& A AR 6 5 75 )2 4
await, async for fl async with B+,

class complex ( [real[, imag] ])
ARME N real +imag*1j WAL, SCRFFATHR B PHRAICN S0 WERASE — MBS 275 eR, W EHdR
R — AR, I LB A 6 =S . B NMES AR PR S A2
ERMEERE (LFEEH) . WA T imag, WEGAEAE, WiEEMEBRine ffloat —f£dE
FRUERER . RPN S, WaR]E] 05 .

X/~ Python X4 x, complex (x) &xZ 645 x.__complex__ (). WIH __complex_ () &K
EXHEELRE _ float_ (). MR __float_ () A XWPBEELRZE _ index_ ().

ME): U FAFREARNS, FAFERTE + 8 - A BB GEA 25 H . B complex ('1+23 ") @A

H), {H complex ('1 + 23') &fiikvalueError B,
)

FeF £ - int, float, complex iR T EERAL,
3.6 R A FA] DA H TR R 2RSSO A BCE A T4 4
3.8 M QIR __complex_ () Fl __float__ () A& XNMERE __index__ ().
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delattr (object, name)
setattr () MXMEE. LSRRI — TR ZFFRUARNZIHEATEME . IR %
T, ZRBCRH RS e i JEbE. Bl delattr (x, 'foobar') %MiT del x.foobar .

class dict (**kwarg)
class dict (mapping, **kwarg)
class dict (iterable, **kwarg)
Bl —HFM . dict WER2—NFME. Shdict Mkt £ - dicr TRIEAE.

HARALRT, ESWNERW1ist, set Mltuple 2, PAfkcollections f5dk,

dir ( [object] )
ﬁni&ﬁiiﬁ, VU3 ] 24 B A A TS B A ARG . IR 2, B 2SR MR R A U M
LI

WMRNEH N2 _dir_ () WFEE, BAZFERSSRE, I HOauR E— @ E. X
VFSEELH E L __getattr_ () B __getattribute_ () PREIXTREENS H & Ldir () KRG E
IR JE

IR dir (), XPEBEEEMNREE X dict @R RIER B
SERBIFI A B RN, WRNRA AEN __getattr_ (), IREGRATREAUER .

BN dir () HLFIREA RSB GAT AR, B SBR[ A i A 2 ik 4 s B

o QRN GURBIAR, WFIR A SRR

o AURXTGURRMEEXT S, WIRUEENRBIEATR, H Hid AR 2L w .

o B, FIRMAEMRIBIEARR, EREEMNEATR, I HBHERERER A B E .
AR [ B Fed i PR R . 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']

#iE: Whdir () FEENTHETAELERRERH, AT Sl EER B AN TEBSLRN 4 P84, A
JE A R IS5 S ) TR e — Bk, B BRI T M T BEXE R R RS 2 IR ek A . fldn, 24582 —4
R, metaclass [ JETEAN B S FELE RS R .

divmod (a, b)
BRI (AR BFEE RS, FFERI TR BRI R B — X R AR A X TR G EERE AL, &
FAME BARIZEFHN . TR, 45581 (a // b, a % b) —F. WTHEAE, 45588 (9, a
% b) , qiliH & math.floor (a / b) HAEEX 1 /. FEAEMIEL T, 9 * b + a $ b flaft
AME: Wk a 5 bIEE, BN bL—FE, JFH 0 <= abs(a % b) < abs(b) .

enumerate (iterable, start=0)

R[] —AMEER G o iterable ALIFR— S, Biterator, SCHAMSIFRFENRIIM R . enumerate () 1R[]
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FIERES__next_ () FHERE—NIC, B — A (K sart FF4G, Bk 0) i@t
HEAR iterable HAFHIME .

>>> seasons = ['Spring', 'Summer', 'Fall', 'Winter']
>>> list (enumerate (seasons))
[(O, 'Spring'), (1, 'Summer'), (2, 'Fall'), (3, 'Winter')]
>>> list (enumerate (seasons, start=1))
[(1, 'Spring'), (2, 'Summer'), (3, 'Fall'), (4, 'Winter')]
EMT
def enumerate (sequence, start=0):
n = start

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

eval (expression[, globals[, locals] ] )
SBRATFRE, DA R globals Fll locals. globals SXZ: Wb 2—AF M. locals ] DA AT AT L}
POE

expression ZHRNEH—A> Python F£iks (MFAR EBLR—RMFIR) BURITIFRE, I globals
Fil locals 5~ YAy 42 Ry Ml Jey b i 44 23 8] o QSR globals “FIAFAE LA S DA __builtins_ SHHEHOMH,
W SAERRDT expression Z T3 A AR R B0 A B R bui 1t ins BT . X EERE expression il H H
AR hRHED UL Lt ins BB TE TR HAZ RAGHEE 2 PR . A4S locals “7 S HERIAE
globals "7 Ui, NP7 UL [G] 27, Wk sRAT I S Bl eval () Wl M EREE K globals Hl
locals. TEVER, eval() FBAXTHNEIFREL T 1 CIER) 4 % 15 A 20 iP5 AR .

AR AR R AR AR . TEVR RN it . Bl

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

XA R A DA SR PITAEATACRE S22 (Wcompile () BIZR) .. XAEHT, SEEMLEXTE, m
ANREFRE . R PFLR G mode o2 5¢ 'exec' HLeval () RFMEN None .

PR exec () MBI SIITIER]. globals () fllocals () BRESS HIR 24 B4R A L 7
i, R DA BTG # S eval () Blexec () M.

BT Fast . Literal eval (), GSTIAGA BUTIVE A TR ERT .
Bl R—% 1t F 1 exec T Z%L code_object,

exec (object[, globals[, locals] ] )
AR ECCHF BN IIAT Python (Ul . object W2 FAFERBF RIS . MR R FAFHR, MBAZFArH
FEPRNT R F51 Python AT (BRIEKAETEESR) S W2 RS, ER e E T, T
PPREOLR , AT SRR BRI SO A — R AR (W5 T X TS0 A ET) o 5T
HEMIE L b exec () MBI ET3CH, return il yield iBAHANRERE REE L2 SMEFT -
2R EGR [FEZ None .

TR AL, QR4 WS 7RI, AR R 4 AR A AT . AR R T globals, WI'E W72 —
AT ORBER T T2, % HORF R A T 4 R R As B . MR R EHRAE T globals Fl locals
BRI TR A . WEREEEE T locals, WIE AT DURALATBFIAT S . ORI Z
I+, globals Fil locals & [f]—4lL . AR exec 38PN BASRXT G245 globals F1 locals, WAL U1 [w] fx
AR S L — AT

U fRbr s R 352 Unix KA BIATETRAT. MR AN ST B, 005 AT i 4 Windows B Mac KUK A T4«
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AR globals “FHAALF __builtins_ HBE, WK AR AN WHbuL 1t ins FEHFHLITE]
I, RIS GG exec () 20T, PTDAER A CH __builtins_ U A F| globals 115k
e ) T DA T AR Ay AR

gl k— % it FE 1 exec AT EE code_obiject,

#HE: NEglobals() Mlocals () ERENSS H IR 24 Fi i 4 B AIA Ho 7 R A] DAKF B2 41145 336
Zhexec () BB A =S,

fE): BROATEOLR, locals WA T AN NI Locals () BREHEIRM—#E: ARERE UCEBIA) locals -3
WRERE A Eexec () BREORIEINFITE LGRS locals H)AEZ, WAL locals 73t

filter (function, iterable)

) iterable " eR L function 3R A EIREETCR , ME—DHTIIENAR . iterable W AR —ANFH], — D3
R AR, SRS W function 2 None |, MSRREE— A%k, B iterable H1
AHIREURITCE X R

WiER, filter(function, iterable) M T—MAi#wkiE, 2 function A2 None HyH}
%R (item for item in iterable if function (item)) ; function j& None JJHME N (item
for item in iterable if item) .

S litertools. filterfalse () TR, HA function JR 7] false i A W HL iterable W G & 4P FEER

class float ([x])

AR [ B B AT HR o A U R

WEPREZ R TR, WEBAUR WS T I AR TS, PR LA, Z Al A2
Moo AIEIIRFSA M = WRIEREICA . SES AT PAZ NaN (8 . IEfREYS
KREFFAFER . BRI, BREERNSHIG, WAL A EA:

Slgl’l — "+" | nm_nmn

infinity = "Infinity" | "inf"

nan = "nan"

numeric_value = floatnumber | infinity | nan
numeric_string = [sign] numeric_value

XM, floatnumber ;& Python J% i ¥t F4F B B K, 1 WL floating. 5= £ K /NFH AT DA, Bl
01, “inf”. “Inf”. “INFINITY”. “iNfINity” #F8]PL3E7 E g5k,

F—Or i, AR S R RREOE A, AR EAAARE (FE Python 2 SRS BEYEREI N ) IOTE 4L,
WS BAE Python VAU ETEE 4, W&tk OverflowError,

X F—A i Python X4 x, float (x) 24 x.__float_ (). WER __float_ () K& XM
KRR _ index_ ().

WREAEES, WRE 0.0,

il

>>> float ('+1.23")

1.23

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

-12345.0

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

(Rt
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HEH L5
0.001
>>> float ('+1E6")
1000000.0
>>> float ('-Infinity")
—-inf

FF R - int, float, complex TR T 1R H AL,

3.6 FURE A AT DAGE F TR Sl o AR S v BT A T4 4

3.7 Wi s g x A LB AL E S AL

3.8 AR QIR _ float_ () A& XMELHEE _ index_ ().

format ( value[, format_spec] )
KF value ¥eAi g format_spec FEHIR) “RXAL” FoR. format_spec (FEREIURT value SLEHIFER, {H)
REHON ERBUE I AERS ATEER 48 XS IRIE S .

ERINY format_spec Jg— AP, BlEMIAR st r (value) ME5HFAM I
8 H format (value, format_spec) << % i J type(value)._ format__ (value,

format_spec) , FrPASEBI FH i) _ format_ () HERKR AL, WHEE R Fobject
HIXAHIEAE format_spec INNZS, format_spec SUR AR TFATH, &k TypeError S,

3.4 FREE & Y format_spec K 2 2 F 4 H B, object () ._ format_ (format_spec) < filt
vaTypeErroro

class frozenset ( [iterable] )
REl—AN frozenset X4, B FA%SE iterable P )G . frozenset 2—PHNEMRIE.
TR R, & frozenset fIEA LA - set, frozenset .

BN set . 1ist, tupleMdict %, PAFicollect ions B TRIEMALE.
getattr (object, name[, default] )
RS A4 JEAEREL. name WAUR FAFHR . WRZ PR @M RN R —, IR BZ SR (E.

B, getattr(x, 'foobar') %[[T x.foobar. WIRIEEMNEBEANITE, HIEMET default {,
JFIULIZIEITZ, 7|'3<|)_I\]Jﬁ§7'izZXittributeErroro

globals ()
AR R Y 1 4 RS R A . X AU M TRl (FEREEU R, AR e, T
T BRI .

hasattr (object, name)
SR PR —AF 5. MR FEREENRNEEZ —f4FR, WERE True, 75 05R 1
False, (JLIWAEZELIA getattr (object, name) FRETEHACtributeError A REIH
E/\Jo)

hash (object)

R HZR GG AE (AR EARIIE) . WA EE A ENTE T ST R POk 7 i B
R R/ N AL A A R R A (e (R 126U, 4 1A L.0).

fE): R REM T HOR __hash__ () ¥k, HHE, hash () REHVLEFE T EREKR FIHE.
HIEZH __hash__ ()

help ( [object] )
JEEINERTTI RS (MR T ZAE B ) . WREA S, Rl & B o 8 sl S B H
RS, WRES R AT, WA, g, 25 k. KBTS R8T R %S, If
TEFER G EATEAR IR . ARSI BRI R, WS A st S 3 W i
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TR ARAE R BAESH R BT RAL (), WEAELGEIEH help () BIRHMEEIRE BHLZ BT
WROEIL S . BEMKXAEE, WS A RMROCEEZH FAQ & H .

PR AGE L s 1t e BEBUIAZI N B Ay 44 23 10] .
3.4 WU SE: pydoc Mlinspect WAL SIS RIR X G254 15 B 5 Ax i Al — 2

hex (x)
PP LA “OX” ARSI/ ING TN 3#E Rl A7 . AR x N2 Python int X4, WA E LR [A]
BB __index_ () Jik. —SEfir:

>>> hex (255)
'Oxff!

>>> hex (-42)
'-0x2a’

R ELF R I K G SUNG I+ 8B 7475, FF A Te “0x” migk, WImlAGE IR J5ik:

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

('oxff', 'f£f', 'FEF')

>>> format (255, '#x'), format (255, 'x'), format (255, 'X")
('Oxff', 'f£f', 'FEF')

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

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

AW format () FEHEZAE B
RES R int () R 7SBERFAFER R DA 16 A3 BI HEAL.

I RO S EE PN TR R, W float . hex () ik

id (object)
RETRE “BRIME” . SRR — DA, PR R A R W rh AR e ME— HAEE W . A AR
EEXT R BERAHFRd () fH.

CPython implementation detail: This is the address of the object in memory.

input ( [prompt] )
UWIRAFAE prompt S22, WINRFHE APRHERH , REAWEATA . BPR, B A 1T,
FEHFA 7R (B TRBEREATAT) k. 2430E] EOF i, W%k zorError, Hi:

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

"Monty Python's Flying Circus"

WERME T readline B, input () R ERIEBIT ST AN T S il k2 RE .
gl k—#HitFE M builtins . input MiH &% prompt.
TERIN R A Z JG5| K— 81T # builtins. input/result PR,

class int ([x])

class int (x, base=10)
] — AT R BT x M RO 5, BB TR S SRR ] 0 ISR x g LT __int_ (),
int (x) ¥R x.__int_ (). MR xEXT __index_ (), B¥iRF x.__index_ (). R x
EXT __trunc_ (), BRRE x.__trunc_ (). MTEFELAE, ERMEEGA.

WAk x ARET, BEH base ZHL, x AR TFATH . bytes, FRIEH N base ) By 1 {H
WMoytearray SBl. HELTFHITAH + 8 - (PEAFEEZEM) , AlG AR ZEMH. —DIEHh

13
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n fBFEEE 0 n-1 98, Hba®lz (Safz) FR 10 5] 35, BRIAAY base 10, FeifFhl kil
£ 0. 2-36, 2. 8. 16 PEHIBCE T DALEIVEL ] 0b/0B . 00/00 . 0x/0X FiZkAFHE . Hhdlh 0 45%
HRA RS I TR RS AR, IEMSSRa 2 2, 8, 10, 16 #EHIi—~. FrbA int ('010', 0) &
JE¥ERY, H int (1010") Ml int (1 010", 8) AWM.

BRI E S 3 F £ - int, float, complex

3.4 RS W base AN int WL, {H base X5 H base.__index_ ik, WaTHMZ IR
BUsEHI %, PARTIRA{# il base.__int_ MM A4 base._ _index_ .

3.6 JiUEE A ST DA T R 2R AR SO K B 0 T A AL
3.7 WU A x BAE K RRVE N B S
3.8 REAE: IR int_ () REXNEHGERE _ index_ (),

isinstance (object, classinfo)
WERZAL object 2 ZHY classinfo WL EE 2 (E . [AHEEUE #0) TR True, MR object A
LERAIN G, RECR IR False. QIR classinfo ;2 RAN R Il (B0l H AR TT4 28
P TTH ), IAIR object S AT — KB L HIFHIR ] True. QIR classinfo BEAZIEL,
A RR T R R TTH M T, WS IK TypeError 5.

issubclass (class, classinfo)
W2 class 32 classinfo 1 (B3 . [AJ3EEE #0) F2RMGR ] True. RSWIAEHE S/ 12K, cassinfo
WOLE RN G T, FEIAE LT classinfo HH04E A4 B EK RO #E. ZEAE TG REBL R, #0453

Zi TypeError ﬁ:f%ﬂo

iter (object[, sentinel ] )
B 0] —Aviterator X5 RIGRBATAER —AKS, B NDESHMERRIEF AR, WRBAF
ANSLB, object WS FFIEIMY (F __iter_ () k) MIEEMS, BB HFAH (F
__getitem__ () Jik, HEFSHON 0 TFIR) o AR EA SRR, Sfitk TypeError, Q2
HEE_ALS sentinel, W2, object LA T HHIR R o XAFLL T A B A, R ERTINE
W__next__ () JrikIHER QAT LS MU ] object; WISFHR RS54 2 sentinel WIfih e st opTteration,
0 Y3 [ 378 ] 45

RESFERE L,

Whiter () WH MMM Z —2WHBGERES . B, A Bk f B 2E S0P s s s E 585
sk, H RPN R

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)
RS RKE (TR - LS PAZIFH] (40 string, bytes, tuple, list 5§ range 55%) w4 (U

dictionary. set BY frozen set £¢).

CPython implementation detail: len X} F K Fsys.maxsize B K E llrange (2 ** 100) & 5|
ZiOverflowErroro

class list ([iterable])
BEIRFR A REL, 11ist Sebr bR—MIAR IR, VeI S Ls ($2]) FUF21 K2 - list, wple,

range.

locals ()
FOHT AR 0] 3R Y B AR M5 R 0 Tl . FE RIS B BN 2R 1ocals () BHFR A H
AR R . HERAERIZER I, locals () flglobals () 2&F—AF4L,
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flE: REE MU T A BN RER O 1 SR AL ek 1 AR R

map (function, iterable, ...)
R —ANHF function [ 1T iterable WRE—I5UH- iy LA R E RS . WAL A TSN iterable S5
Junction W57 52 AH AN B0 SE S H Y T AT A AT A G AT IR . 248 24> T A0t
G0, S ATk AR R AR R MBS B AR S5 . X T R A C LS HOcHMEN, ES
litertools.starmap ().

max (iterable, *[ key, default])

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

R AGE A R A RRHIER, B R EPA M PA S S iR

IR R T — M ES R, B JE S ierable, RIFATIEAN G P ERKIYICE s WERERAL T4
LA BRI ES R, WHR A KO BB

AP EHGE KBTI S o key KSR EHT MBS EL, Wesh 1ist . sore () 1. default 53
SR IR GO S R R R MR AR G2, I HBA S default , Wk valueError,

WRA Z A KITE, WA ORI [ 55— 4R B . X AR e HE P TH A sorted (iterable,
key=keyfunc, reverse=True) [0] fll heapg.nlargest (1, iterable, key=keyfunc) {#

FF—2
3.4 WUHTINA: keyword-only 522 default .
3.8 JiUHE 5  key T PAN None.
class memoryview (obj)
R 4 E LSRR NI XR . AXRIEHEER, WESRA 501 .

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

BB AR R iR/ N ICER R RIS R DA B S iR

IR RS2 7T — M E SR, B iterable, JRIIAIEAS G P R/ NICER s AARRE TS R A
ERINEESE, WR A/ N E S

AW R BE R TR LS key LS EHNTRBUNISEL, Wfesy1ist . sore () 1. default 52
?}%é‘:ﬁfﬁﬁﬁ%ﬂﬂ%ﬁﬁﬁélﬂﬂ@ﬁo ﬁn%ﬂﬁfﬁﬁ‘%jﬂggy %H(ﬁﬁgﬁ\ default mu%ﬁﬂﬁVal ueError,
WERA ZAR/NICE, W RO R [ 5 AR B . XA e H 7 T AW sorted (iterable,
key=keyfunc) [0] fil heapg.nsmallest (1, iterable, key=keyfunc) f#iF—2.

3.4 WUHTINA: keyword-only S22 default .

3.8 IR T4 key W] PAH None,

next (iterator[, default] )
WA iterator B)__next () JIEFEUT—AICR . WIAGEAEAER, MR BIZEE 1 default, 4024
BEBANENh & stopTteration,

class object
B BB FHAERF R . object RITARIEIE. ERAPA Python HSLHIAYE M Irik. XA
PRI ZAL LS

fiE): T object WhH__dict , HILTEHEMHEEBMIEIRG object 5LHI.

oct (x)
FF— DRI R — DN 00" B NS FAFER . 4582 — D E1ER Python Fikxl. Q2R x A2
Python fjint X%, MEFEE X __index__ () FikiRE—HE —f6)1:
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>>> oct (8)
'0010"

>>> oct (-50)
'-0070"

UNR B BB N RE R AT, FE AT L “00” HIZR, WIMTDAGE AR T ik

>>> ! ''% 10, 7 ''% 10

('"Oo12', "12")

>>> format (10, '#0o'), format (10, 'o')
("Oo1l2', "12")

>>> f'{10:40}', £'{10:0}"'

('"Ool1l2', "12")

FW format () FEHEZAE B

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

FIIT file FiR BT [ file object. MRALIAFARERATIF, WG| % O0sError. 55 tut-files ZREUIL R
KA Z LB

file J&—"path-like object, FrRFFEAT I SCHFEERE (XA EUCE 400 LAE B RN ), ]
DA BR3P A R HICR RS IR . (AR SO AT, BB IR Bl /O X4 P 60,
3 closefd ¥ False .)

mode J&— AT, AT IS SCUERRE. BRAER "o, XEWE B AT 5
o HAthw WA BA 'w' (BBIESAER SR ) HEE A "< 5 385 'a' (7 —% Unix
ARG, TS HIA SR ETEA AN E, PR BABSSBME SRR ) » #ECARE, IR encoding
WHIRE, WREFE B AR HS: fiff] locale.getpreferredencoding (False) 3k
BUA R . (ERBUNE AJRIRTTT, 56 RO AR € encoding.. ) W FHRIRA

4t
3

U] EE (BRIA)

" B, e o

v HEE TR, W SR E AR
" B, RS NI AR B

IS 15N
AR (BOA)
TOHHTEH (BEREEA)

BRINBEH o0 GTIFIITBO0R, 5 et S0, Bk twtt 55 o STIFSCPIRR A .
B Ted 5 b IR R

TEANFE 4858 BN, Python X3 “HEHIFNSCA VO, LA BERIBLAATH IS (045 mode Z4L 111y
'b' ) REIKNEN bytes W&, F#TEMBEDG. EXAEXT (BAFRLT, HFE *modex
ZHF A ) B, SFNERECstr , EIEMITRER encoding (WIRATE) FH MG
IR 7 G B AR

PEAMNA SV — MR AT U, RFEFEAFRA SRR, e s . ZRiESER
P H S funiversal newlines, i%7¢ Python 3.0 Wi N ERIAFT R . 5 S fnewline XS 1) SCRY T /T 240
s

fiiE: Python AT 2 B A R G SCA SIS B A Ab BE#R R Python AR B 5E i, WILSF-H
Ko

16
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buffering J&—NRIVEAYEEEL, HT R E Zohdeng . & 0 DA gioh M (X Feife — bR ), 1
PTG (AESCAREUR AT ), 9 H >1 BB A /R [ 8 R/ nf R AR/ (PAFET R B
B)o WREA A buffering 245, WIERIN G g ) TAE =00
o TE SO AR E /N HBEA T R s i R SO SRR R R b X KD, 2R KR R
W “Hek/N B io. DEFAULT BUFFER_SIZE. TEVFZ R%0 L, SEvh XK BEE %k 4096 B
8192 744,

o “HR AR (isatty () RIE True WISCHE) AT FoflSoA SO T sems
F b S

encoding 52 JH T ff s 5k Zm b SCIF I Rt i 44 5 . X WA RAE SO . BRIA RS 2408 T 5 10
(R locale.getpreferredencoding () R[EIA{E), {HA] A FIFEAT Python 42 Hjtext encoding
AR IF ISR, WS codecs fik.
errors ;e— MR FEAFRSE, HTHE € WL PR gm S RIS EY 52 - XA RBE IS A . wT
PAGE A& AR A IR b BRRR Jy (B eSS R 72 5 5 ), [HR il codecs. register_error () M}
PRI HT BRACHAA PR A0 o Wil 24 PRt

o URAEAEGIGEE IR, 'strict' &5k VvalueError B . BRIME None B A M R HIRICE .

» 'ignore' ZBSENIR. VLR, ZBSHALETIRTEES REEHE R K.

* 'replace' ¥FFHARC (BN "2 ) HHAA EIREURE R HL T o

* 'surrogateescape' Y R IR LA IEH B F 15 EH Unicode % A1 IX A i ARG A5, S5 AL

U+DC80 %] U+DCFF, 475 ARHE I ] surrogateescape #f A BALF I, X LEFLA
PR R ) A [ ) 7 P o SRS T AL R S 2 5 1) SCPEARAT D

o FUHAES AT A S8 xmlcharrefreplace’ o HSR LHFATAHBEIOURIAY XML -
75| M s#nnn; .

* 'backslashreplace' ff] Python i a5 X FE5 2 Huag A 1R B o

* 'namereplace' (WHRERMEHIZRE) H \N{. ..} 5 UFPFIEHA LT

newline ¥ filuniversal newlines BEzX UM A% (‘B A FHF S04 . BRI PAJE None, "', "\n', "\r'
A '\r\n'. ERLIEFRR:

o MG B AR, QISR newline 2y None , WS il A TR S A RIFTRILALA "\n ", "\
g \r\n' iR, AT \n' AEREINFIE ZHT. AT 0, DS A AR
A, (HATEERAFIR [ R AR R AR E AL AR AR, W AT DU 4 E TAT s 4
1k, BATEERARF R ] 45 AR AT A

o Pri B ARES, W3 newline kj None, WH ARMEAM '\n' FLFERIG 0 h R G BONTT 0 bR
ffos.linesep, WIHR newline & '' 8y '\n', WIARHITEIRE, UWIHE newline 24T (] HAth &35 1H,
WE AR " \n' FRPRFBEAC N 248 78 A7
ISR closefd & False - HEAA W T SCHRGAFFTIAS & XHE4 . HRA 24T KR, IS 2 SO AT 7
FRTIPIRAS . SRt SC 44 W closefd W2k True  (BRIAME) , & WRFS L H IR,

AT AT % 35 AT VR FH ) opener SAf ] H & XIFE#% . SRGE S5 (file, flags ) W opener 3545
SCHXT I SERI PR . opener A AUE I —MTIFRYSHHIATE (Hflos . open as opener i} 5%
1% None PR o

AN SR T oT 4k AR ad
NHERRBIEHos . open () BEIdir_fd BES, WA ERH 59 AT BB ARFTH S0

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

(Rt
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#EHE—1)
>>> 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 () BRELITIR I file object RBVPLT P L. 40 fopen () PASCARBIE ("w', "', "wt ',
"rt ' ) FTIF T, BRRE 0. Text I0Base (Jifli2io0. Text IOWrapper) B—12. LA
Geop AR T I SO, SRR 0. BufferedIOBase B— P12, BRMRSHG ZH:
2R B iU, BEXfRE io. Buf feredReader; TEH A JEHIAGEM BT, BF
Rlio.Bufferediiriter, MFE/EHERAT, B¥iRFEio. BufferedRandom, 425y, M)
LR FELER, Blio. RawIOBase f—/4~FHKio.FileTO,

BAES RS ER il fileinput, io (BB T open () ). os.0s.path, tempfile fllshutil,
gl Z—A% 1+ = open P ZEL £ile, mode, flags.,
mode 5 flags SHAT LATEJE LA TH i B fili Bl itk i .
3.3 fjE A

« W4T opener 5%

o T e AR

o WEMAEM I0Error, MAEROSError B4 .

o WERSCACAFAEEE A THEE QAR ('x' ), BAERMKFileExistsError,

3.4 J A
o SUPFEAESE IR

Deprecated since version 3.4, will be removed in version 3.10: 'U" #={ .
3.5 B 5

o WERARGEH bW, (BES AT RAMARE, HREMESEKXRGEHN, m
NEfhk InterruptedError 3# (JEEFEN PEP 475),

o WHIT 'namereplace' FHRAGTHEEED .,

3.6 iR A
o BASCIL T os. PathLike XTI HE .

e £ Windows I, ¥ — MR EZE X EFiR M io. RawIOBase B2, MAZio.
FileIO,

ord (c)
%t #7R B4 Unicode “F/F 478, 1R A4t 38 Unicode 5 5 3%k, HliN ord ("a') R [|#&%k 97,
ord('e') (BRICAFE) K[l 8364 . ik Zchr () MINEREL.

pow (base, exp[, mod])
1R [1] base Y exp KR ; WA mod 174, WiR A base 1) exp FXT mod Bix (H pow (base, exp) %
mod HER) . PiZHIER pow (base, exp) HMTRFTBHESF: base* *exp,
SRR BUEZER. X TIR A BRVEREEAL, WPRER F N H B AR 2 BT A 288 50 il AL ) . X
Fint B4R, S5REA SEAESHIN T GrlEE)E ), BIAESE A28 E; EXFMEL T,
i SE I T B0 s B S s R Blin, 10%*2 3%\ 100, {H 10**-23&[1 0.01,
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XFint BAER base Rl exp, QKL H mod, W) mod Wi K #AZETH H o mod WA N, WNHRLAH
mod I H. exp HE, W base WIARXS T mod N[ HERR: . FEXFHELL T, FF25iR[F] pow (inv_base,
—exp, mod), Hr inv_base K base WEIECNT mod B4 .

NHEY T2 38 BYEIET 97 Hia:

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

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

3.8 JREAE: X T int HAEE, =S E0EN pow MAEAVFEE —ASEC UE, BIWT AT EIE0 440
3.8 S AT RETSE LRI HSR I E S

print (*objects, sep="", end="\n’, file=sys.stdout, flush="False)
FF objects $TENE file ¥ 2 B SCAG, DA sep 7 BRHAER M L end . sep, end, file Fl flush QHARAFHE, BT
WA KB F e
Jr A AE KA SRR SN AT, SRR IIT T str () —#E, IS EAZI, DA sep HAER
L end. sep Fl end FRAHUNFAFE EANEATPAHN None, XEME M HBOAE. WEREH S T
objects, Wprint () $FHE A end.
file ZHWbE— P HA write (string) HYERIXS: WS HOREIESCH None, MM sys.
stdout. HTZEATHNSHSPIA N CARFRFER, Hitkprint () REEHT ZHEh ) SO 4.
KT XN, Wl file.write(...),
B R B EARTE I E T file, (HANR flush XEEFSECHEUE, TR bkl .
3.3 fRCESE: T flush KARET-SH

class property (fget=None, fset=None, fdel=None, doc=None)
& [1] property JE& 14 .

feet ZARBUBTEERTREL fset 2T IREBYE(ERIREL. fdel M TMERBIEER KL I H. doc K
JE MR GBS AT o

— LR IR R T R I x:

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

def getx(self):
return self._x

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

def delx (self):
del self._x

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

WM ¢ J2& C SR, c.x KFE getter, c.x = value ¥fUH setter, del c.x R deleter.

WL, doc FF A% property JE M H) SCEY F4FH: . 75 7% property X575 Ul fget B SCES 74 HE (W3R
FAE) . XA property () fERdecorator Ref) fd L HIE JE 4 7] AR 25 5) iS22

class Parrot:
def _ init__ (self):

(Rt
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(R —H)

self._voltage = 100000

@property

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

PA L @property Rffigi skt voltage () JFEFA N —A> BA M 2 PR 1) 3@ PR getter”, F4F
voltage ) SURY 4T 2845 B8 Get the current voltage.”

FHEEIEX R AA getter, setter PAK deleter ik, BATAI MRS MiAS K B E IR R AL & M A4 Al
A%, TR L7 A0 R RS I R A A R X Rt T — 0 TR AR

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

@property

def x(self):
”””IYm the YXY property.ﬂﬂﬂ
return self._x

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

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

RS 55— B . YR B BN R A R AR B R AE S A ] B 4 R (EEAR B R
Xo )

AR [ AR TR X R AR R S M S s SRR R T £get, £set Fl £del.
3.5 MU 8% RPAL SR MR B SR 4 H BAE R AT H Y o

class range (stop)

class range (start, stop[, step])
RGN RS, (A range SCFs ER—NARW ALK FFIIFAL, 2 WAErange 35 % 5577 K2 - list, wple,
range FH)SCREBER .

repr (object)
IR L — DRI AT B P . W TR 2 RAORUE, RS iR A A &
iz ggitedbeval () WA MR G RAMFEE, LA /EﬂT:‘z'%/Tﬂ&x S METERTE
Zif B’J?ﬁﬁé o H AL SR I 44 B -5 0 LA 0 R A4 BRI I B PRI AR L. 2R AT DA i SE
__repr_ () JrRSEH SRR B E RSB IR B N .

reversed (seq)
R B —A [ ] iiterator . seq WAl &— A~ HA __reversed__ () HIEMIXT G E & X RHX T HIMYL
(M 0 FFHAERBEBERAISE __len () H¥EM __getitem () Hi%).

round(number[ ndlglts]
1R [B] number 45 N B|/INEUE G ndigits MRS ERE. Q1R ndigits $745RE BN None, T3 [ 5 332 Ty A{E
RS
XFZRfround () N ERT, [HBE ABIRIEN 10 1917 ndigits WRBIRTEG W5 ASEEL
PRE BRI, e E%L (L, round (0.5) Ml round (-0.5) ¥J2h 0 ffif round (1.5) K 2). {E{
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BHEER T A R ndigits (L. FELHED. G158 ndigits #74ME B K None WIR [M{ER: B 7
MR A number [2E7AH ] .

$TF—& Y Python X}% number, round - ZF645 number.__round_ .

i X EEE AT round () AT HATRES S NAEE: BIf, round (2.675, 2) FHAH 2.67 A
) 2. 68, XAFREREFEIR: X458 2T REHA-VEH/NEEEER_EEBAS RE DATE AR i Hb
FR. 1§51 tut-fp-issues THREZ(ZH.,

class set ([itemble])
BN set X5, RILAIESEA A M iterable FREUNITCE . set & —NWNERE., A Fset filk
& KT - set, frozenset FRILFT XA SCRY

HrRHEMAERIESENEN frozenset, 1ist, tuple fldict 2, PAfcollections Fidk,

setattr (object, name, value)
WS getattr () WMXIN. . HBHCH— NS — AR MER(E. FAREE TG )R
PEEE B E M. RS RHER A R B, HEX g AFiX fpeffE. filln, setattr(x, 'foobar',
123) ZMTF x.foobar = 123,

class slice (stop)

class slice (start, stop[, step])
R —AFIRH range (start, stop, step) UrfgERKGIEMWslice X 5. H o start Fl step 41
BINHK None. PJ*ZAAMNLR BN SHE (SOLERINE) 1 R 8dii @ start, stop Al
step. EAIEAHARLMN BTG AN BTS2 NumPy DL HARSE = F Y R U x5
WM Y RETEEN A . Bl alstart:stop:step] B alstart:stop, il. S
[itertools.islice () T iR EIIERGH—FEAIA

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

A5 iterable H IR [0l —ASE ) E RS2
AR, AR T 2 E .

key $8 & T A BN S R, H T iterable ()RR TU R HHEBUH T LU W48 (B key=str. lower),
PRINE N None (HIZHLRITTE).

reverse H— A /R(E. WSRBEN True, WEANFIFEICEIGH 10 07 LA HEA T HE R -
il functools.cmp_to_key () AN cmp BT key PREL

WE R sorted () HfRERER . WER—DHEFHIERA S U0 HCRCSE AT A5 0 S A AR I iR
HRER) - XA AT HATZ EHE (BIASetil] . BT ) .

A KA /R BN ZHE R 20 . 72 sortinghowto

@staticmethod
FE YRR NS
ST EA BRSNS EREH—AESE, W sk
class C:
@staticmethod

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

@staticmethod XFERFE IR A R ELH ) decorator - 4 57 function,
BT R T AR FHEFT (Bl ¢ £ () AT AESEBI F3EAT (Bl c O . £()).

Python H1 AT 145 Java 5 C ++ MBS T AR HiEZ R classmethod () , T Q&M
He) i PRI A A
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BT R ias—FE, Al VR F LR BRI staticmethod , HXPHARMITHLE B, IR
LA DL T R E AR AT e O B S e A S Ao LBk . XTI BeE oL, R B

class C:
builtin_open = staticmethod (open)

T ZAH RESIHRNE R, S5 types .

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

R[] —A~str AR object . A RFAMEE, WEMstr() .
str RNE T Fclass . WERTFARNGEEER AT KL i

sum (iterable, /, start=0)

M start JFUR B 25 1047 5%t iterable ISR AN AR [B] S T{E . iterable (A5 3 M%7, i start {E A fo i
WA,

Xf 5L 28 Y B R, A AEsum () B AR, BRRETF AR F S R SR .
join (sequence) . EPAYRAGEXFE SMERM, WS Wmath. fsum (). BPHEE— R I 0] LN
%, HEEMHitertools.chain(),

3.8 MU 8% start I 2 0] ] KT BROLARIEE -

super ( [type[, object—or—type] ] )

R — MBS, BRI BT RIS type LB IE . X015 7 O FE 28 gl F 2 Ak
TERA .
object-or-type Wi & 1 T8 & method resolution order, R4 type 2 JG TG -

2BV, I object-or-type )__mro__ j D -> B -> C -> A —-> object J H type B{H N B,
Msuper () BB ZEC —> A —> object,

object-or-type {__mro__ JEMIIH T getattr () Msuper () Frat MBI BRI . %8
MERBNASHY, W] PATEAL AT QRR = G A A e ST AL

WMAREEE A8, WREHBENZZRBEW. WRE - NSEN DXL, W
isinstance (obj, type) WA NEH. WWHRE - NSEN— KA, ] issubclass (type2,
type) WAUNEM GXiE M THRITE).

super A G A BAG BYPRNIZRIZREH T, super 7] ARG AL MIA L B HHE & B AT
HFR, MM E G ey, X Fh S HA GRS 5 super B9 FEAEF AL

B A RAE S PATIRE P SZ M EL kK. LA Bk Python By, FEESHIFTE S B L
FRRAR IS 5 PR AEAEN . XL “SEIRE” BCNRTRE, FEIXE A 2 B SR R
Yo TFIBETE o BRI E LT A FRTE 254 (BT8R0 & e s 1 T 2 1)
R A BE S 28 2 RS F B, T8 A% W] BB S B A T 2 HT AR I S oB 38 .

XFFPA LA B, B2 B T A R X R

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

& TOPEARZ O, super () WAITRIELS. —A-ATREMIN NS Cre e LR MG i il 46 4

B o

W Bsuper () RERMERMEEEERVI &L BN —Bo kLI, Fla super () .
__getitem__ (name). EMEX— B LHECH __getattribute_ () ¥k, XHEEERA
AT A RS, I R EZ EdkR . XL, super () FEM% super () [name] IXFR(H
AR BV ERF R T B U R A e S
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BEFEERR, BT ENSEEIBRCAS, super () FARTAETTENTEA . WASEEIE XI5
TRESHOFATHI AT . BASEIEAOGE N T 288 AT, g i e R SR A Z 4017
PAIERf A 2R 2 i SR, bR 2R E 7 YA 1) 24 i SE 8

XHFA R super () SRAMTBPMERR ST, S5 (1] super() (945 F .

class tuple ( [iterable] )
EIRERR N REL, B tuple SLPr BR—DATARWFHNREL, S WAE A 557) KT - list, mple, range
SO R

class type (object)

class type (name, bases, dict)
BA—NSHL, 18] object ()RAY . IR PIMESE— type X4, #H Sobject. _class__ PRI
POELiEIEi 8

WM isinstance () WERECRAIIXI G2, FAESHEFROTE.

BAZASEE, RS0 type W5, IXTEA T I class iR —FhahiSIER . name FAFHR
A3 HEeich_ name  J@k; bases JTLAHM 2K FH HE WM bases_ J@Mk; T dict FFHky
B E R E LWt 2RI B & i8] — MR sy dice J@PE. flan, FEpi&iEm)
SANEAFRI cype X4

>>> class X:
a =1

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

HESF R 5.
3.6 UESE: type M TRURAKER type. _new__, FFAFREMN— S EIE I ARRBOT G192
A,

vars ([object] )
REE, 28, LB HEERA_ dict_ BHRAXNERM__dict_ @M.
R AL IR S AW dice_ J@Ms B, HEXNRW__dict_ JBHETRESBEN
FREIEA (B, Kefifcypes. MappingProxy Type Hel Ik HIEEH 7).
NESER), vars () WAT R locals (). THER, locals SFHLAOM TG , X locals 5
ML) B 2 5 22
WRIEE T DR RA__dice_ Jght (B, L efrEiZeE LT __slots_ J@¥ER) N
25| K TypeError R,

zip (*iterables)
BN RE TR BN TTERI S R TR ER L.
R NI ERES, KR rss i e B E ok B AN ST ST BRI RN | NIeE . Sk
A BRI G p i m— R RS, BRI IR R 4G AT E R XRS50, B E
—NETTHER SR A SEET, ERRR PSR ST

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

(Rt
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(R —H)

result.append(elem)
yield tuple(result)

BRI S RAE T IR AR R A 22 2 W IUFHOR(E. (A5 AT LA z1ip (* [iter (s) 1*n) XFEAYH
TR — RPN R IR KE R n 15320 XRFEE B a9 MR8 n Ik, PAERAN S i o2 B A 26
n YW ZIERAR SR . BERERCR R R AT BN n IS

PR R DB AT IR GOR R VS RL AR, W zip () HH A BSR4 A RIA] o Q28
HEREZE, MW itertools.zip_longest (),

zip () 5 * EAPHE G AT AR — o1 3%:

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

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

>>> zipped = zip(x, V)

>>> list (zipped)

(1, 4), (2, 5, (3, 6)]

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

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

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

fiE: Simportlib.import_module () A[A, X@—>H# Python Zifs i 752 H 2 i 5 L

RS import IBAAGEIH . B AR Gl T Abuiltins BIHIFIR(E4 builtins.
__import_ ) PAMEEL import IBAIME L, (H2 BN E UG, KA AT (S L PEP
302) iEE A Z LR B AR, I HAS FEACE R, A2 AR 2 5w i H B 2 ERIASE B
FIREE AN EHRE S import_ () MINIZH importlib. import_module ().

R 2 T name B, A5 0] B0 45 %€ WY globals F1 locals et 2 WA FEAL ) bR SCH #5244 R
fromlist %45 1, 7 %M name 5 & (AR G AT Rk FARER K 44 FR . BRifESE P 58 4 AN H: locals 2
B, WAL globals ZH0RHfE import 1A .

level $5 € J2 (il XTI SR ARR A o 0 GRRIAED) WG AT A level S IEREFRAIN TR
JAM__import_ () WHE, FFEHERMIHRZE (TSI PEP 328).

24 name A I TE RN package .module B, WBHIFSRMHEREZHNE B M5 ZHIKNLFR),
M DA name G ke, (HJ2, 24451 T AESSHY fromlist Z0%F, WK [ A name iy 44 BRI .

B, tEh) import spam HYZEARF N5 AT A HIAH R A 73585

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

1/4) import spam.ham YRR LA IR

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

|

THERAEX R import_ () WML BITUZEIEY, PO @Eid import TEAIHIEEE B4 4 Fx
IPSE

H—JF M, &4 from spam.ham import eggs, sausage as saus HGEHE N

24
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(%

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

TEIEHL, spam.ham MRS import () &M, B ARFRRE MR SR IBOFIREZ BT
NAIOE

ARG RE M AR T AR (WTRELEEL), Wi import1ib. import_module ()
3.3 fuH 4 Negative values for level are no longer supported (which also changes the default value to 0).
3.9 AR UM T eATS R -E B -1 I, FRBTACE PYTHONCASEOK BUAERHB 2 «

25
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CHAPTER 3

[P EH

HOEMEEAETNEMSSH T . BEfile:
False
bool KM, % False IMERIEENH A5k SyntaxError,

True

bool KRAMHEAH. % True WMERIFEMIH 5Kk SyntaxError,

None
NoneType KRME—{H. None &8 T HRREH/ME, U NERIASHORE L RERT . 45 None K
HRIFENH a5k SyntaxError,

NotImplemented
WHIBEEH Y (W _eq_ (), __1t__(),__add__(),__rsub__ () %) MWiR[EETRE,
FHERBERE SR HASSR A SE I 0] d FEHON H B8R 5yE (W __imul_ (), __iand__ ()

55) T EAER AR B BB R AR R AL

HiE: 24300 (i) 7 Y% i “Notimplemented“Inf , R 22 kT 5 — R (s Hofly— 25l
BRAE, T T2 BLAF) 10 AP . 01 BT 22 SBR[ “NotImplemented*, IARREAHIFS | %38 24110 546
BRI “Notimplemented 5 515 S 4571 £, 5 12 ] 5] Python {731/ “NotImplemented“(i{.

e LS S By S/ 8

#E): NotImplementedError fil NotImplemented ANA] T, HMEEATEMLMAHFHE. &
KAIHE I ERTEAEE, WS FNot ImplementedError,

3.9 WS VRN /RE K f#EE Not Implemented B FH M. BER T HBI SB[, HERH
K HiDeprecationWarning. BEXIEARFER Python AR5 & TypeError,

Ellipsis
HRWSICF T L M R TS P O A SRR R AL U R TRIR S B

27
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__debug__
MR Python AT A -0 SIS, WILHE ENEME. HES N assert ifif].

WF: R4 None, False, True fl __ debug__ REEHIRME ORMELEN, WHLEES, #3]
% syntaxBrror ), FAEAIATABEANE “EIEM R

3.1 A site IERRMPEE

site b (TEEEIR A3 A, BRIEGH - arfTieml) FHILHEIME NS a2 2 m. BTN H
MRS shell A, I BAAERRF T -

quit (code=None)

exit (code=None)
LITEIHRT A, SATEIH— 248, Bl “Use quit() or Ctrl-D (i.e. EOF) to exit” , 41 ] tL X} 41,
PR TR E R AT K SystemExit,

copyright
credits

T BV SR A PR X G 20 ST B RSO S 1R SCAR

license
MATEIT RIS, SFTETH—4%1H E “Type license() to see the full license text” , 41 %50}, KLA
S VUE R BRI I SCAS (R s — Bt )
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cHAPTER 4

[FlzE Ry Re

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

ALZTHUERE AN . ENTHTE . BRI AT, HA R BRI, 4EXA
IR [ B TERSLHI H B2k 5] None.

B2 Z M RITUR SR Frali, SEbs ERrA RGN DAL BOR NS . R, PAREE,
%;%’fﬁég(ﬁ)ﬂrepr() PRECI A 225 st r () B e ERBURAEX G iprint () R H R
HoE I

4.1 ZiE{EEN

%ﬁi@“%ﬁﬁﬁf PAMEAT IR AOAS I, DAEAE 1f 3 while fENAAFEUR NN T SCHTR M /Kiz S M SRR ROk
P

— X RAEBINN LT IR BLAE, B AR 24 2% SO0 IR I8 28 5E LT __pool () Tk Hag M
False g X T __len () JykHIRMIZE. FHIEASEHMI T T 2P0 BRIER N B4R

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)

P RAES R A IZFAN N E R ORI ] 0 B False MEMMBRME, 1 o True fiENEME, BRIEAITUN. (E
FRIAN: Ai/RIZH or Al and R [ H A — AN ERIERL )

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

29
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4.2 F/RisH --- and, or, not

XLJE TR, IR TP HES:

ZE ZR I
X Or y if x is false, then y, else x (D)
x and vy | if xis false, then x, else y 2)
not x if x is false, then True, else False | (3)

(EIfig -
() XRAMEHGEHAT, WS — SR BIE R A S35 A SRR
) ERANEHIERAT, FUATESE DS HO BN A 205 A SRR

(3) not WM ILIEM/RZIHMAFIR, Hiknot a == b 2WfFEHN not (a == b) MMla == not b &
G RIEIRA R

4.3 b8

7£ Python Hg \Fh LGB ENRMESHR (A/RBEMIEHRRE) . WRBHEATDMERSRIE; 7
W, x <y <= z%NTx <y andy <=z, WHENARZATIET y RPORIE—K (EAEPIRME DL H 2
x <y GiFRBIERT 2 ER ORI .

WRMI T RGBS
< JEREINT
<= INTFEET
> JERERT
>= KT ET
== LT
= NET
is e
is not | HEMXZEIRIE

BATRIIEFIAAN, REZEBAR R A IS R . == BEAFRAEEX, Bt LA (4
m, %), BET is . Hith <. <=, > fl >= BHEFFAER BT E L. i, 4S50S
2 —NEBEL, ENSWH TypeError B

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

— A2 AN RE 5 R ] 2 B ) oAt s ) B A 2R AL g e 2 AT HE Y, R ARZ S E LT BB E T, U
_ 1t (O),_le_ (),_gt__ () AN __ge_ () (MARREELHEHE L W EE, Sy HEg
1t () M _eq_ () EERTPAT).

is fil is not BHEMFIEHE &L I H BN AN A LB R A L5 K77

A PR A MFEREIERAZE in Ml not in, Efl¥lierable BT __contains__ () JTikHIE
BUFT S
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4.4 IR --- int, float, complex

AAAE =R B R B e, 5 SR 4%, IbAh, fa/RMEJE T80 2880, A A TR A
B, PEEBCEE M C i double SRSEHL; A EARIIFRFIBITITAENL 28 37 SUBURS BE AN NP 2 n TE T
fEsys. float_info WHEH . I IHFER, 530 A—MFEmEEG0OR . BN DE 2 PEEBGX A
W, WfFEH z.real fl z.imag. (FREFEASMIIMETFERL, NMFREMEA fractions. Fraction
PABZ A P iR BE R T Mg decimal . Decimal, )

BUr R B B Y B RS I BT G R B Y . AN IE IR B EE (EAE Sk AR
A JEHIE) SRR W E /NS B RE BT A T A S AR O S A R EAR R 5
T AR (SEERAERRE) , VR] DAKE S R R ml I s Bk R A5 2 LA S A R R S A
Python 5E & ZfFiR Az U uBEARB B EIESE NRBUERTR, ~ B4 RN EER S
FeR 73— NERVERUR AL, s R i B, TR E R . AR R E 2 A A, TR R
SR SRR

I REint (). float () Mlcomplex () ] DA RA1E R B R .

AR R (BHERAN) #EFF Iz (A XisBAREH, S04 operator-summary) :

8 ZgR g | X
Xty x Ay BYAI

X -y x iy B2

X *y x Al y I3t

x /y x Fly BT

x //y x Al y IR EL (1)

X %5y x /vy IR (2

-x x Bz

+x x AR

abs (x) x X E ER /) abs ()
int (x) R x OB (3)(6) | int ()
float (x) K5 x AR R @)(6) | float ()
complex (re, im) | — g SEHR re MRS im B9 5. im BRIA K 0, | (6) complex ()
c.conjugate () B e b

divmod (x, V) (x // v, ¥ % V) ) divmod ()
pow (%, y) x )y IR ®) pow ()

x ** y x 1Y y KR 5)

(1) WFRAEEERE . SRR, HERRER—E 2 int, LR N M AT A
1//2°0, (=1)//2 K -1,1//(=2) R -110 (-1)//(-2) k0,

(2) ANFHFZEL MIALE L5 N abs () Felfelgif s

(3) M RBELHA R Wi NSO BAE C = P —HEgilT i 2 fdmath. floor () Mmath.ceil ()
PRI AN SE B 3L

(4) float 332747 "nan™ AP AT BERTZR™+ 87" B9 7ind” 4351 3R 6807 (NaN) PARIE S 72 T655
0) MO ** 0N L, XBdmFEiE T i m M.
(6) EZHEFFIHAEEFEENS 0 ] 9 ST %20 Unicode F4F (HAA Nd FAEE MR ) .

12 A https://www.unicode.org/Public/13.0.0/ucd/extracted/DerivedNumericType.txt £ & B A Nd L@k
AR R SRR

MR, B (1, 21 5 (1.0, 2.0] 2AMEM, TTAHMER B,

(5) Python ¥ pow (0,

4.4, #=F3ERY —-- int, float, complex 31
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P numbers.Real 258 (int flfloat) Mg FAiaHA:

jey -] ZR

math.trunc (x) | x BWr N Integral

round (x[, n]) [ x AR n f/NE, PEIESHAZMEE. WA n, WIEGAH 0,
math.floor (x) | <=x Wik KIntegral

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

A KEZE RS fmach Hlemath B

4.4.1 ERRBNRNIEH
ﬁﬁ@%ﬂﬁ%ﬁﬁ%ﬂoﬁﬁ@@@%m@%,ﬁﬁ%%ﬁm%%zﬁzﬁﬂﬁ%mw:MH@&ﬁﬁ

ARSI LR AR T Ry i, ANE T RE S ot ~ B SHAL - uH AR (+
and -) HFRII PSS .

WA R AL SR T PP i iz Ha1 2

ey} ZR [EIfE
x |y | xFly ALK 4)
x Ny | x Ay AL FR | 4
x &y | xHy#EfL 4)
x << n | x £ n i (1)(2)
x >> n | x A% n{i (H(3)
~x x BNLHLUR

(ETfig -
() AHBAECR AR, 2FEEIKValueError,
(2) 2% n AT IRA pow (2, n) .
) fi%% n LS TERA pow (2, n) , FERTFBUEERIE.

@ FRAWEEL - DFMGET RAMARDS R LERS CERMEERN 1 + max(x.
bit_length(), y.bit_length()) EPA L) FHATIX LT B ML 2 PASRASH 4 T4 LA 75100
FF ) [ R4

4.4.2 BIABRIMITE

int 2BISCH T numbers. Integral abstract base class. A, Blfeft 7 H AR5

int.bit_length()
A& [ DA i s — RO TR SR, AN AR S LA R T Y 2

>>> n = -37

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

>>> n.bit_length ()
6
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EHERRALYL, W x JEE, MW x.bit_length () &ffiff 2** (k-1) <= abs(x) < 2**k HME—
IR k. [AREHL, 24 abs (x) /NEEPAEA IERF S AR, Wk = 1 + int (log(abs (x),
2)). W x HZFE, M x.bit_length () &[] 0,

EMT

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 BCHTNA.

int.to_bytes (length, byteorder, *, signed=False)
I 1] TR — B T R

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

b'\x04\x00"'

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

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

b\ xfA\xFE\XE\XEA\XEF\XEL\XEf\xEf\xfc\x00"'

>>> x = 1000

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

M length DFIRFOR . WERBHCAREM 4R T T RORFR M &5 K overflowError,

byteorder ZKH € TR BB FATT . Q05 byteorder i "big", W 5 5 O F 1 8L
F3ko QS byteorder g "L1ittle™, W 7 1HET WK R . EREHLAS L R4S
W, M sys. byteorder VENFATITE.

signed ZHJUH E AT B AU AMD AR FIR B, WK signed hj False I HE4T B B AL, WM&5|
K OverflowError, signed WWERINE N False,

3.2 UGHTIA.

classmethod int.from_bytes (bytes, byteorder, *, signed=False)
A% 0] ph 5 R I N Y B

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

16

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

4096

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

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

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

16711680

bytes ZHLULIN N —~bytes-like object B 7T ] AR G2 o

byteorder Z 5t i T ™A FATWUF o Q1R byteorder Jy "big™, Wk 3 35 BCEF T 541
F3ko MR byteorder Jy "1ittle™, W SN FHETTTHRANKE. TiERFIRSE LW EAT
My, WEHH sys . byteorder fENFATIFE .

signed ZHHGWIIR A5 —AHMY AR BEL
3.2 OB
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int.as_integer_ratio()
AR [P REAY, R IR A5 T RO Hr BN IR R B H R R XA B T, 1
{(Fiat S

3.8 OB INA.

4.4.3 FREBHMIMIFGE

float Z5AUSET] T numbers . Real abstract base class, float A HA4 PAR A .

float.as_integer_ratio()
R[] — X R, HHRIE S5 T I S B0 B B IR 95 Reng] ki over flowError i NaN I

&8 % ValueError,

float.is_integer ()

40 2f float S AT AT BROZEEAZ R MR [B] True, R[] False:

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

>>> (3.2).is_integer()
False

PN 38 SR 5 H N R BCE AT R Z (R 4 . T Python 3% s 807E N A6 ol — Bk 5k, R 07 ik
5 3 H BFEAF B 2 B AR 2 PRGNS AR IR TS 3E B A 5 A AR VRS A R R A
T RE . AR TS E TAER AEE A H
float .hex ()
PA-F S HER A R P TE 2GR Bl A7 SRR o AT A BRI AL, XM FRRER SR AT 0x Al
FERAR p INFEEL
classmethod float.fromhex (s)
R PAH S HERFATER s SRR SER . FAFER s T DA Bl AR R 25 4
EE float . hex () BEEM T, W float. fromhex () £2)5,

N AR R AR

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

A[HER) sign ATPAE + B -, integer Ml fraction & T /NHEHIEIDAS A F4FH . exponent 274 Al 1k
BISAFR-F b HEEE . KNG A I, 75 integer BY, fraction HHA 2 /DA —A- T HIEGS . BUiFEESRLF
C99 FRAfERY 6.4.4.2 /N TR K IEYE , 2 Java 1.5 DAL SR A1EYE . F5BlHb, float.hex () W4T
PAFAAE C 5§ Java ACHS G 7S o 17 s B0 18 E , M C /) $a #7458k Java fif) Double . toHexString
FR A S B AT o float . fromhex () FifEsZ .

T YEE exponent J& HHERI AT AR TN B8, B4 L E S REHEFER 2 MR, Blan, NIRRT
0x3.a7pl0 FE/RTFESE (3 + 10./16 + 7./16%*2) * 2.0**10 [l 3740.0:

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

Xt 3740. 0 B B e e e A 31 55— A AN R R (B0 7Nk ey 4+ s

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

X AREAA KB RCT = My, ZOR x == y WIAJE hash (x) == hash(y) (FHZN _hash__ ()
TERSCRD . A TIETIES BT IR (ufEint, float, decimal.Decimal flfractions.Fraction)
SRR UERL ., Python XA 2RI IG Friz R B T AR A BB UE LG — s sk, Hitiziz &
Stint Mlfractions.Fraction ATERSEH], DAk float fldecimal.Decimal HATAFRLHI W H .
MATT FU, RS I A e gk P R T P RIS Y. P AY(EAE Python 1 R[PAsys. hash_info
) modulus JEMEMIEA T
CPython implementation detail: H i ffT i REERE, 1€ Clong i 32 fifgblgs L P = 2**31 - 1 fjfEC
long & 64 (VHLEE E P = 2**61 - 1,
TELANALIN 4N piridk:

s QR x = m / n @ NIERREEEH n RRTRE P BERR, W X hash (x) Am * invmod(n, P)

$ P, HA invmod (n, P) &% n P B2,

s R x = m / n@2—NERPAEEH n 7THE P R ((Hm ANRE) W n REEXT PR, DA_EAENIAR
EH S NE X hash (x) HHEEME sys.hash_info.inf,

s R x = m / n @2 —PHRHEBEE L hash (x) N ~hash (-x) . WERZERMBAE N -1 WPRFH
Bl -2.

o ¥ H sys.hash_info.inf, -sys.hash_info.inf fll sys.hash_info.nan #{A{EIE LS. T
TEATRIZEHL (TS IAIAG) WAL, (AT 750 A EL 0 A .

o N+ —Pcomplex {f z, &L i hash(z.real) + sys.hash_info.imag * hash(z.
imag) 52 HFN R F 0 S Ay (45 G, H AT 2% *sys.hash_info.width PAMEH AL T
range (-2** (sys.hash_info.width - 1), 2**(sys.hash_info.width - 1)) JEEZ N-
[FIREHD, QPRGN -1 WPR R 2.

N W] SRR, X A — S TN B A R Python USR], W TR BEEL. float
5 complex WM A {H:

import sys, math

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

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

mmn

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

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

hash_value = -hash_value
if hash_value == -1:

hash_value = -2

return hash_value

(Qi¥iE3)
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(R —H)

def 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())

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

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

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

return hash_value

4.5 EHRZEAT

Python SCRFFEZ AR A T ARME S . 10238 (50 S B ok SE B s B T e P B e Sk

REAI SR REE T SO IR R 7 51 B SRR 4.

BRI G BRMRAS R, WE L— DIk

container.__iter__ ()
Rl —AIERAIRT S« 2R FE SR T SRR AR I . AR AR SRR R A% ACZE AL, AT DA
PEALBIMN ok L T TS SROR R AR B e . (SCRr M OB X G i 69074 [l i SR
FEM SRR B3 DT AT 4514 . ) YA X T Python/C API At Python X4 R ZER 1A tp_iter

B
AR G H B R E SR AT ANIE, BN RAUR T R E
iterator.__iter__ ()

REERAS AL . X2 R R VFAE s AR AL A for Al in ()M BT by . T XS VT
Python/C API 1 Python Xt 4 2R 451K 1) tp_iter #{7.
iterator.__next__ ()
MZER PR B —T. iR C R AR R, W5 kstopTteration B, W AR N T
Python/C API H Python X} 52 2R AILEMIAR) tp_iternext F (.
Python 5 LT JUFNEARER AT G LA SRR — ORI Jr 91 26 8L . SO A s i e e T A [ TR
AP SR, R 2B P At TR R AR R A N E
—HERERN__next_ () HERIR T StopTteration, B —EX EEETR MG KRR R . ANEE
AT R AR ) S BT TC R I o
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451 HpigE3ERy

Python [¥Jgenerator FEAL T —FsC BLIE A AR PP DO SR 2. WIARAAIN SR __iter_ () HIEHSEH N —
MRS, B ERE— MRS (AR ERE— s 4) , AR iter_ (O M
_next__ () F{k. A FREMIIVTELAE B ASH yield Fik=UaY S0,

4.6 ISR --- 1ist, tuple, range

A =RPEAESIIA : list, tuple A1 range X5 o JARBR = 2 HI A FISUA T AT iR Y P 41 A
SAEL TR/ A

4.6.1 @ARFIIIRIE

REBFH R, AFER] AR R BIFUN AR IR 3 PR P HEANE, collections. abe. Sequence ABC
AR UL R TEAE 2 HAE B 8 752680 FIE AL Bl Se 44

PRSP TH I TP s A . Tektg, s Ml R BAMIEIZEAUN TS, n, i, j 1k 2 BA x 2 AR
T s BT HLE S B AI(E IR A AR X 42

in ﬂlgnot in #AERA S WEAREMFEIN L e, + BFHE) F1 » (ER) BAERA 50 R RS SR [F] 4 1
FeR

=8 ZR LIz
X in s WA s RIS T x WSS True, K False (1)

x not in s NS s PRYEINEET x MR N False, BN True (1)

s tt s 5t fPHE ©6)(7)
s *ni{n * s MU T s 5 H BT n KPFHE 1)
s[i] s H5E i L, LG 0 3)
s[i:j] NE N 3)4)
s[i:]:k] N NENEZ S LA (3)(5)
len (s) s WKJE

min (s) s [ /NI

max (s) s PR KA

s.index(x[, il[, j11) | x7Es PEHKBHIINRGS (RIS E SIEHAE ) Z0) | ®)
s.count (x) X 7E s H PG R R

AH IR A P 2 SRR AR . R, tuple 1 List 1) B2 il i O BN R JC 2 7 BN . X B A2 T
BEERMAE, M ITR RS R VAR, H HA P KELAMEE. (EEATIESHAESSEN
comparisons #R4) . )

fift:

(1) R in Flnot in HARFEMHNG O H (CBUN T a7 B IS RARI, HEEe % 151 (Blllstr, bytes
Mbytearray) MM ENHEFT T F6N:

=)

>>> llgg" in "eggsll
True

(2) /T 0 By n fHEHCAE 0 R CEM—15 s R )78 WTERFS s HRYTOFA S5 UL
EMSWERGIH . X R 25 &4 Python e FEIHIL: Hi4n:
DU, AT TG A S A R 2
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>>> lists = [[]] * 3
>>> lists

[ry, 1, (11

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

[e31, 31, [311]

HARMERET (1] P& T MEFRMAITTRIIE, BFred (111 * 3 4R PR =AInE
AT —EEFIRMGI . B 1ists LM —DICRE s EARXTX — 2SR B . ARATA
AT 7 ANBIHE AR RIS 2 TR 151 2%

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

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

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

>>> lists

(31, s1, [711]

H— AR DAYE FAQ 2% H fag-multidimensional-list H &% .

(3) Wi 5/ oA TAfE, WRTIF AN T s BRE: RIS 280N len(s) + id{len(s) +
Jo HEGER -0 738878 0.

@) s i %A BE CAHFTAEE 1 <= k < JIURSS kA7 ik isk j KT len(s),
M A len (s) o IR i B MEECH None, WIEH 0. 415 j B IEE N None, WIEH len(s). Ul
i RTEHTj, WY R=.

(5) s i8] j KN kMYIRBOESCHITARL 0 <= n < (3-1) /k ERFIS x = 1 + n*k IR
WP . BATEdl, RE15 R 1, i+k, 1+2%k, 1+3*k, PABCEHE, M4ik%] j BHEEIE (H—EANEEE ).
2k CHIEERT, i fj SR EARKT len(s) . Xk HHAMER, i flj SPMEARNKT len(s) - 1.
W i 5 PSSO None, BTSN “&b” (H GEWF—imr Z OB E BT L A5 HHEE,
k RAHZE . WIER k ok None, WI4/E 1 40P,

(6) PHEEARTAS P M S A BB AR 52 o 33X 0 R 2 T e B0 B SR A R s A TP 2 T 471
MK . ARGV B T TR, PR RO B2 —:

o WP scr X AR A — AR RGH st r. join () BB A—A4~1i0.StringIo
SR HEAE 25 R I R BT (A
s MARPFEbytes MR, MRATARPIHEE Hbytes. join () Bio.BytesIo, B Rl PAfE
Hbytearray WEHFTIEHPHE. bytearray MEEWARR), H HEA w0 = EHLH
o WP tuple X5, WHUMCHY R Iist 2
o XFTFHE R EAH MY SR
(7) FALFEH| KA (N range) (O FEEE R E R TP, RIS SZ R P8 P R .
(8) M x 7E s R AEIN} index &5k valueError. NEFTA KA SCHHEABINSE i Ml j. P2

BAVRRIRRF I TIPS, ARSI EA S THM s [1:3] . index (x), HREAR
K HMEATEE, I HLR ARG AT PP SISk im0 7 9Tk -
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4.6.2 A ZEFFIISE

R T AR 1) 2 28833 S BT 17745 7 91 28 K S BRI — 4R X hash () 1 BRI S0 H%
XA SRR AV RA, Bliituple LB Edict B, DARFF#ifEset Mlfrozenset S,
SR S AT (10 R T AS PR T R A & R TypeBr ror.

4.6.3 ORISR
PAR s P A E BAE T AR [ 31288 58 Y. collections.abe.MutableSequence ABC #32ML H sk
B2 Gy AR F A SO FI 2T FE A SE i S 1

B s S22 PSS LB, ¢ RAL RN IEACXT G, W x AT s B R AU 5 (R A R AT AT X R
(BN, bytearray {EZWE 0 <= x <= 255 {HIRFHIHEELD.

iz8 ZR [EIfg
s[i] = x R s IS | TRl x

s[i:j] =t B s i B j IV Fe o TR AR5 1 A

del s[i:7] EFT s[i:3]1 = 1]

s[i:j:k] =t Frslicj:k] ROl t YT (1)
del s[i:j:k] MINEPEER s[i:3:k] LR

s.append (x) B x s r ol R (8T s[len(s) :len(s)] = [x])
s.clear () M s PEEBR A I (S5 []T del s[:]) (5)
s.copy () B s kDL (EHF s:)) (5)
s.extend(t) B(s += t | HtWMARY Es EAFR LEEFT sllen(s):len(s)] = t)

s *= n i s MNAEEE n YOI HIE T 3 (6)
s.insert (i, x) TEH A HRGIER x A s (FRIT s[i:1] = [x])

s.pop ([i]) PEUTE @ 8 EIT, FFREE s g (2)
s.remove (x) MEE s HEE—A~ s 111 ST x WuiH . (3)
s.reverse () WEHLRR A1) R TR . (4)

[EVfig :
(1)t AT IR Y v RA R R K
(2) AIESH BN -1, RIAERCAT LT SR BRI R 0] e J5 — 00
(3) HTE s FHRAE] x I remove () #fE&GI K ValueError,

(4) MR RAFFHE reverse () ik BHUE B0 T H MRIES M2 5. 3R P E e 2 iE
WA IATH), BRI LSRR .

(5) {33 clear () Fl copy () &N T HALFHYI T B TS (Bllndict Mset) MR RREE—3
copy () Nigcollections.abc.MutableSequence ABC —#B4y, 1H K22 B E A4 i) w] 28 51 2%
AR T E.

33 BUHTINA: clear () l copy () H¥E.

(6) nH—HEH, B — BT __index_ () BIXR. n (AT OECRHIHEFS . FHHRIIA
SV BN KGN, IEAE A 720 5 0F AR s * n UL,
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4.6.4 List (5%1)

SIFZAAERFS, B TAAREIH G LR B AR DR BERHAR I B T T AS 4L )
class list ([iterable])

A PAF 2oy A 51 5% -
o [ XS R TR A K (]
s S, HPhWmhE S (al, [a, b, c]
o [ EMESR: [x for x in iterable]
o [EFRAIME RS 1ist () B 1list (iterable)

1 38 25 R F 3 — A %, A Iy drerable v i 35 B A A R ) WI(E 5 T o iterable W] DASE )T 51
TR B AR e TR . AR iterable T 42— 032, BRI AR EIHAIA, K0T
iterable[:], fliN, 1list ('abc') RME ['a', 'b', 'c'] W list ( (1, 2, 3) ) &M [1,
2, 31. WREAHHSE, WEsradE—Na5% 1.

HEZEERAT 4R, Wifsorted () FEREL
GRS T B — A% T % P HEAE . SIREEIMERE T AR ks
sort (*, key=None, reverse=False)

WITR MBI T IR, RO < RIEATAI00] . 7o A S8l WA AT L
BRI, B HEFEARRE RN (TSR AT RERAL TR B RS ) o

sort () FHEZWALURA K IR AR SR (R 5 540

key $8E WA — NS ENRE, MTNEANPIZICR PRI G (B key=str. lower), XfLY
TOR AR TR SO, RSB fH . BOAE None FUREHIFIH
TUHER AT 5 — A~ B i B

W PAF ] functools. cmp_to_key () ¥ 2.x KAGH) cmp BREEER A key BREN .
reverse F— A /RH. QSRR True, WIEENFFTC R 4 Sy LR IEA THE T -

A R RS B Bt D £ S A TR 91 DA BRAIE 2 [ 28 B o AR P S A a3 e [
%r;r@iﬁﬁa@, EHALREHIFEIFS] (B sorted () SRR RSB CHIFS %58
).

sort () IEMRRTER . AR HEP B IR 2 0% FUBSS RAH S 10 ST R AR I s e
NEEN - XA AT T2 wHDT (BIISEHTRT] FEFH T ) .

A KAF R OIFI R BT AL, 1215 sortinghowto .

CPython implementation detail: 75— 4R HEF MR, 22 i{HUEEE 2 gE 70 I g 25 MR E X
[F)55 . Python 1) C SEEL e HE AR H R B/R R ZS, QR R B FAEHE P 1 IR o e A K 22 5 |

Kk ValueError,

4.6.5 jT4H

TCALRARAFS, Sl Tl 2 0k (Bliihenunerate () WERBT™ AR —J04l). J0
WY T IHE BRI AT PRI (Bl S] set sidict BYSEHI) .

class tuple ( [iterable] )

LIUSEEZE b7 E: i Slvd ik
o X EESARF R ()
o fEH—AN RIS RIOR I a, B (a,)

40
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o EHPLES HRZAT: a, b, cor (a, b, c)
s [N EM tuple (): tuple () B{ tuple (iterable)
M 1E 2R R s — Ao dl, H I iterable v )35 H A M 5] W {E S5 i 5 . iterable W] PAJ2 P31, 32
FriER A AL v BRI L. TR iterable B4 52—~ JC4, £ o AR HiRe Hoaz [l 1) 4,
tuple ('abc') &M (*a', 'b', 'c') Mituple( [1, 2, 3] )iRME (1, 2, 3). WREHSH
WS, MR E—A~ 2o O .
THHEE Y E A TR SRS S A AT . B3G5 @ nl ki), A mlias od al 75 Bkt 1B ys 5y
RS OLERAN . BN, £(a, b, c) SFEVHHREEIHW =S8, £ ((a, b, o)) WEEMH
PRESCH P — AN =4 .
TUHLSEEL T A — A% RS AR
T30 3 44 FR U B A B aE A 2R 5 5 ) B T S Bl 2 e, collections.namedtuple () W R
fAT PR TG LN 52 0 R 4 I e

4.6.6 range &

range KMFIRATRWET I, WHMTAE for ERPIRFEERIIREL

class range (siop)

class range (start, stop[, step])
range P3G A S EOA N EEL (PR N E R ine BUEMSEIL T __index_ $RFRFIAMIRNTSR). i
W step ZHL, FEAMEN 1o WA NS start S8, FBONE 0, W2 step FEW &5 K valueError,

TN step K IFEAH, WE range r WA AN r(i] = start + step*i HAfr i >= 0 Hrli] <
stop,.

R step A, HiE range WA ARMIIR N r[i] = start + step*i, (HRHIZMAS N 1 >=
OHr[i] > stop.

R+ (0] FRFA MM, % range XH5 0%, range MM T RHHET], HELHIHE
WNTE 231 BT (K R TP 625

LR AR E K Fsys.maxsize B range X R2 WAV, HE LR Bl Wlen ) W HET

jiOverflowErroro

— L& range XF4 1)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))

[]

>>> list (range(l, 0))

[]

range XIS SCHL T — A% FPANRI A B, (RPHERIEAZRERSD (X2 H1 T range MR HREFIRAT G A A
KRR, T E AR B FE AR 2 i B AR o
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start

start JWZ{H (ANARSZIE SR K 0)
stop

stop IS HIMH
step

step TEZHI{H (WERIZTES AR EZHEN 1)

range REMHFEM I ist Heuple WIRHLET P range MR B H N EEHERR (B/N) WiE, ReH
%)%‘%%E‘J?@l“ﬁlﬁﬁj( (REAERGRAT T start, stop Ml step {i, FFSMRYnTH IR A RIS TR 1

range MR EM T collections. abc. Sequence ABC, LIS . JToERS I AR, VIS, 7
SFRE] (S WF P KA - list, uple, 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 == F1 1 = A5 range X 5@ A S 2 R HAE M P81 ok FUAs . a2 it , WA range X 52 37 AH [R] A9 (E
AN ENTRMER . (B LRSS R range XTRATRES A A R stare, stop flstep
J&TE, i range (0) == range (2, 1, 3) Jij range (0, 3, 2) == range(0, 4, 2).)

3.2 JiR 5 SEPL Sequence ABC. HFUI R IR S| ([ 1nt XFGAE B 5 B 1a] N HEA TR BRI, T AS 2
BB .

3.3 JUEE A == FI"=" DARRAE range X4 T SCAMET A KA T RS (AN AR R IHRIR) .
33 UM start, stop flstep JE1E,
W%

* linspace recipe {7 T QR[S B—ANE IR SRABRRAS (1 3535 ) 850 T Y range X4 .

47 TAFFIHEE - str

15 Python HULBSC AR R T 5t v X%, WFRH F45 % . S5 Unicode R RAMIMEY AT A5, 5
PR A 2R S

CHEIE 0 AHEEAHT R 5|5
CWH T AREAE B FE.
C SEGIE 0 ZEE O, ZERG
= T 0 T DA R TS B4 2 1 PRI 6 A P B
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Py Bk AR Ty, Z 18] 2 2348 20 B ) 2 A A H P T E S R s R o BN 47 H 5 {E . R
WYL, ("spam " "eggs") == "spam eggs".

T2 strings A KA PR FRENESE L, GRS 75, AR « Craw”) B2k
SR Z B S H Ak B

FAPRAR AT DA s ¢ - A3 A A 5 6178

BT AR 077 KB, NPT MRS [ ER = A — KB 1 AR . sk, XF—4
= FRE s, s[0] == s[0:1],

AR PR RAL, (Higstr. join () Bio. StringIO A ABHIRARIEZE A Brm MeR il 25
ik

3.3 W S#E: 75 Python 2 RSN R AR, FRRAVFFAFRFIREM A u BIZ. EXFFAFER 7 mIE R &5
B, I HAGES « AR B

class str (object=")

class str (object=b", encoding=utf-8’, errors=strict’)
iR [H] object W57 ¢ MUAS . WERAKFEML object WIR b 25 FAFER . FEHABE LT str () AT NPT
encoding BY, errors TS, BN,

IR encoding B errors WAL T, str (object) R[] object._ str_ (), iX& object 1y “JEIER”
A RIF AR RN . M T PSR, XRRFAEARG . WH object %H __str__ () ¥k,
Mstr() FFELRARE repr (object ).

R encoding B errors & /025 H P2 —, W object V% & — A bytes-like object (fi] fibytes
Bibytearray). TEHIEFMNT, R object & — P bytes (B bytearray) ¥4, N str (bytes,
encoding, errors) &y Thbytes.decode (encoding, errors). &NMEE, St bytes.
decode () ZHIBREUZ M IR AT R TZHY bytes X3, i§SH =t 4] 5 2] kA - bytes, bytearray, memo-
ryview 5 bufferobjects | i X P XX R HIE E .

F—Abytes WM Ast r () AL encoding B errors ZEXI PR T —F 00, B [0 JE1E
FRrERFR (91555 Python 1) —b Ay 7iE50) . H40:

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

F¥ str BRHFENELZER, HESF R AT 7 LR — sor FIF 55 B oh 7 ik AN Bk bk
RALFRES, 1S f-strings FIAL X F 45 S35 % N HAME R PAS L AL 72 R 4 /N

4.71 FHEBNEE

FAPERSEIL T BT — AL P AN ERAE, ABIMEAL T U A i — L85 ik .
FAFR LSRR EAF RS AR, — R TR KRR W R AT E il (S str. format (), #4
KNFAF BB R M A 2 LT A& R0 M —F@ R T Cprint £ FEXRIEL, BT BER R E Bl A
HHEXEPAERSE R, EXT B B AR S SR (pringf Wik oh F 45 % 45 K40,
FRAE R IR S A AL F2 IR 5 AT 12 HotAsE R, PRALA TR SCASHE ¢ T H. (AN & T re B 1E
R HF)
str.capitalize ()
RPEFAFER A, HENFRRE, HRh/hNG.
3.8 MU HTA#: SN ERFEFEBOIA T titlecase [fij A /& uppercase, X EMER GFRRFIFRHRAGED
FRUBCHRE, MEASEFFITFRE.
str.casefold ()

AR [ P AR BR O NE R RIAS . KNG B A Ef AT 2 KNS PR
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WMRANG R T RR/NG, RS2, R SRR TR b i G KNG 2 B
B, fEENGTFE B YT sst, MTERGRANG T, lower () REXF b MAETHE;
Micasefold () M HER N "ssm.

TR R/NGRIERA 2 UL Unicode AR1ER) 3.13 7.
3.3 OB

str.center (width[, ﬁllchar] )

MR BN width B FAFER, R PAFER e B . 820 fillchar SEFEPB1 25 067 (BRINE ] ASCII
ZHEAF) o QISR width /NTEET Len (s) MR [EFEFAFER ) RIAS

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

J Il 7455 sub TE [start, end] L N AFE & BRI WIS EL start 5 end SRR 308

str.encode (encoding="utf-8”, errors="strict”)

1R[] s AT ER G R R T ER A R A . BRIA GRS Tut£-8" . W DALY errors SR AN [A] )
FRAC P errors WIBRIAE R 'strict', RIRGMBHIRET| K UnicodeError. AW Y
{84 'ignore', 'replace', 'xmlcharrefreplace’', 'backslashreplace' DA M AT o] H b
ifcodecs.register_error () WHHE, WSFERALZ 5 S N BEEWHWRELYIER, F
S [RAT 2 i /NAT

errors ZEUERNN SHRGET, ARG HcdEVERE, 1 RAESE — RS E R o J5 I Python 7+ 2 42 X,
sCE R R A2 errors

3.1 WU S A TN e SN R
3.9 [l SE: errors BUAEAEFF AAR AR AR AR A S 9l AG A

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

R TP AR E /Y suffix S5H0R ] True, RNLRIE False. suffic U] LAY ZAMIEAE R 5 2004 1K
AT QIRA AT start, KT E CLEIHIAKE AL . QISRA AT end | FFAET G (7 B 11 HUAR

str.expandtabs (tabsize=38)

R PR EIAS, P B IR S A s AR, BB T w8 (5 B4 E Y
FAFSIL o 45 tabsize NFAFBEN—AHIRAL (BOIAME 8 ISE M Hil R G7ES1 0, 8, 16 KUCHHE) . 2
TR, MRS B T B A2 TR IR AT WR PR HIRAT (\v), WSAES
HIFA— DN ZSHAF, HRUHIIET TR (FRGARGALWE S ) WERTFA AR
FIAF (\n) SEIEAF (\r), ESPEHIFRUIINEBCNEF . ALAHAL TR S PO IS SO 124
HIAUAN—, ARETAFAERHT BN S AT s

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

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

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

R FF45E sub {F s [start:end] YJH W BRI/ DRG] W3ESE start 5 end SR
TIRYVE . TSR sub RPFRF|N)R B -1,

ilE): £ind () JERGATEVRTE LRI sub B e BRI o SAGE sub R TFAFER, W in
PR

>>> 'Py' in 'Python'
True

44
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str.

str.

str.

str.

str.

str.

str.

str.

format (*args, **kwargs)

PATFAF RS A ERAE . T MO R P45 5 T DA & AT R F A B DAETES () SR B i
5 BRI VS ML E S BB RG], B KRBTSR AIR. R B AR R AR
H i AR TR S R 4 Aot . SO A R EL

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

WS P X T4 85k T KT ATEAR AT HR rhs e 1) 25 s s T i A«

HiE: M n KA @ '{:n}'.format (1234)) EKLXALEE (int, float, complex,
decimal.Decimal REFH) WM, ZEES GRS Le_CcTYPE IR E 5 LC_NUMERIC X
PRI localeconv () HY decimal_point #l thousands_sep FE, UWHE{1ZIF ASCI F4£4F
R 15 0TE, HF B LC_NUMERTC K& 5 LC_CTYPE I AR—H, XMk S 2 5 i H:
fhZeAe

3.7 WA 24 0H ] n RAUE LB, 1R BT S 28 BT I s PR LC_CTYPE I BEEH
LC_NUMERIC X3,

format_map (mapping)
KT str. format (**mapping) , AFAZATET mapping KW HBEM AT ARLE HF|—4dict.
TR TR — B T2 24 mapping 2 dict T2 O :

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

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

3.2 BUHTMA.

index (sub[, start[, end] ] )
KT rind (), HEFRARFER &5 A valueError,

isalnum ()

WERFAFER P T A A R B B2 DA — 4, WRE True , RIEF] False o A1
c.isalpha() , c.isdecimal() , c.isdigit () , 8{ c.isnumeric () ZPH—I1&[E True ,
MAF e BT

isalpha ()

WERFAFER P T PR R 8, HFHEDAH A4, &E True , HWRMA False . FEEFAF
FeFEAREEAE Unicode A7 122 H i SR Letter” (24, BIAREEHA"Lm”, "Lt”, "Lu”, "LI” 5{"Lo”
— 38 2R E R A . R, X5 Unicode FrifE b g I T8 J@YEARIA .

isascii ()

WEARFAF P RS BCF AR T A7 & ASCIL, &[] True , R[] False . ASCII“F4F Y
B E U+0000-U+007F

3.7 OB

isdecimal ()

WERFAFER P A FAFRR A T3 4 T 208 — 54T, Wik True , HRE False
o T HERIFAFFEARLE W] DA R ZH AL 10 HEHRIECFRIFAF, Bl U+0660 , RIFTHAA 40T 0 o 4% Hh
JF, HHEHI AR Unicode SE I HINA” iy — 54

isdigit ()

WERFAFR P A AR T, HHRDE—DF4F, &Il True , HNRE False o 7 dE
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str.

str.

str.

str.

str.

str.

str.

str

TR AR TR B R AL BRI, ISR AR X EHE TR R 10 SERIEI I,
Kharosthi $§. @#&Hit, £ 245885 Numeric_Type=Digit 5§ Numeric_Type=Decimal [JF4F .

isidentifier ()

WERFAFH AR IAF, &I True , MKIEIEFE X, identifiers 77,
WM keyword. iskeyword () RAGMFATH s R NREIRRFT, B0 def Ml class.
ZNGIE

>>> from keyword import iskeyword

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

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

islower ()
WP PR o 20— RO KNG T BRI /NG R M True , HMERA False .
isnumeric()

WERFFFER o 20— BT PP BUEFAF MR ] True , HWRE] False o BUEFAFH
FEFFAF, PARJIFAAE Unicode i & T 4B FAE B F4F, 64D U+2155, VULGAR FRACTION
ONE FIFTH. 1EZ15E S8« BUH FAR 2 AT F-E )& (i Numeric_Type=Digit, Numeric_Type=Decimal
8}, Numeric_Type=Numeric {45

isprintable ()

MR o A A7 AT BN P A s P A o S R ] True , BRI False o ARHTEIGAT
se 1t Unicode PP i H 1 A" Other” Bl "Separator” f“F4F, BISMEFHL IS ASCIL 25457 4F (0x20)
PAAERTFTEDFAF . (LR MBS T T P AR 48 U0 — N AR repr () BERAHE
XHTFRE. ENSTFRHRG Asys. stdout Hsys. stderr BRI, )

isspace ()

MR RS B P R — TR True , BRNRN False .

= G P AETE Unicode FAFEURAE (S M unicodedata) 23, 2s ("Separator, space”) T &
P ws, B H S HFAF .

istitle()

WERFAF e rh 2 — N AF oA R MR ] True , BIANKGFAFZ G R IERGFAFm
ING TR KGR K. HER False

isupper ()

R F AR o 2 AR RNG AT BE PR IR GRN True , ANLER False .

>>> 'BANANA'.isupper ()
True

>>> 'banana'.isupper ()
False

>>> 'baNana'.isupper ()
False

>>> ' ' isupper ()
False

. join (iterable)

iR 5] —AH iterable WA ER BHE T BV FATER o WIER iterable FAFAEAL M AR AT R E G by tes X}
SN &5 %k TypeError, T ERI AR RHE N TCE Z AR 20 B

A RAY K NB I R 48 I B — 2 Bl @ P47 Lu” (Letter, uppercase), ”LI” (Letter, lowercase) 5{”Lt” (Letter, titlecase) Z —F 54T«

46
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str.ljust (width[,ﬁllchar])
R BER width AR, IR EAFRAE LR EEAN 5. T fillchar JHFEZSAL BRI ASCIT
AR o W width /N2 Len (s) NER A E AR A EIAS

str.lower ()

R FEFAFRIRIA, HA X NG TR NG o
P A NS A5 2 I Unicode FRifERY 3.13 77,

str.lstrip([chars])
B E AR R, BRI ETSES . chars ZE0CNTE E BB B EAN TSR RA RN
None, W chars BEERINBIE AT 2br b chars ZHOFARE EBAEIS; T ESHEGSEUEN A

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

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

Zhstr.removeprefix () , YITEFMERAARIE TR, MAZEMAEELS PITFR. Bl:

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

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

static str.maketrans (x[, y[, Z] ])
WS R — N Afitst r. cranslate () {f A ISR .

MR AA—ANSH, WE B2 — 6 Unicode fSALFS (BEL) BUFAF (KN 1 FAFER) WU )
Unicode f3{ )75 ((EEKEN) FAFHRE None MFI. FAFERF SRS AT S

WERATNSE, WENDAUE PR BEMSFR FAFR, I AAELER AL, x PRSP AR POt
By AR AR FAT . WA R =S, BRIR— PR, AP PRS2

None,

str.partition (sep)
T sep HUCH B ALY FAFH Rk Iml—A~ 3 oo, M W& s Z aiig iy . e, Uk
SIRRFTZ G RITRSY o WERAFFRFFARIRE, WHRIE R 3 T P & 74 B DA 2 45
str.removeprefix (prefix, /)
WERFFFHR L AT R AR TFL, &I string[len (prefix) i1 o G, R FAFER I I

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

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

3.9 BUBT A

str.removesuffix (suffix, /)
WRFFRL B RFIFRELERE, IFH B&IEZ, &M string[:-len(suffix)] . BN, REJELH
FAF R A

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

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

3.9 BUHTIMA.
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str.replace (old, new[, count] )
R AR EIAS, Ho B B A T A A7 old FHCRFHCE N new. WIRE T AT S count, N
H B count Y B .
str.rfind (sub[, start[, end] ] )
R FAFE sub TEFAFR N BRI () K|, XFE sub A ETE s [start:end] 44,
I SH start 5 end 2R YT FRE . WERRELFIMRE -1,
str.rindex (sub[, start[, end] ] )
K Friind (), BEFFRE sub KRILB|IN 5|k VvalueError,
str.rjust (width[,ﬁllchar])
R EE R width WFAFER, JRFAFRTEH hEEa XI55 . TR ER fillchar SEFE23 A0 CERIAGE ASCIT
AR o WER width /NTEET Len (s) IR ] =450 HR A A AR
str.rpartition (sep)
TE sep fJ5—UCH BU (7 AR > F45eR, R I—A> 3 T2, Hop S MAFZ mir et . RRrrA s,
VARG BT Z IRy o Ao BT A RS, MR WY 3 Jedl i S A2 F AR AR F AR A B
str.rsplit (sep=None, maxsplit=-1)
A ] —A> A Y BRAR AL S 2, B sep MRS X BRI TFATER o WPREY T maxsplit, W% HEAT
maxsplit AR5y, M x&2TFR. QR sep RAGEBCH None, (B2 FIFAFHRE SN FaART. B
TIHERTHEYRr, rsplit () WHAWAT HEALT T Xk split (),
str.rstrip( [chars])
R R AR EIA, BREFNREFR. chars ZHCRHTEE BB BTN FZAS . RA RN
None, W chars ZEERIABIRZSHEAT . 5205 b chars ZH0OF AR E PGS T RSB BRSEENITE
HeE
>>> ! spacious '.rstrip()
! spacious'
>>> 'mississippi'.rstrip('ipz')
'mississ'
MR B SR TR, A SEMAEELETNTHR, WS Wstr. removesuffix () Jiik. Bl
>>> 'Monty Python'.rstrip(' Python')
lMl
>>> 'Monty Python'.removesuffix (' Python')
'Monty'
str.split (sep=None, maxsplit=-1)
A ] A A S P BRI S R, (T sep AR A BRFATER o QPREE T maxsplit, W% AT
maxsplit WHARI> (R, SIERRZ S maxsplit+1 NICRK). WER maxsplit RAGEEHN -1, MIABRHE]
Peor v (BEATRTA AT RERERAT)
WRGH T sep, WEZHHBAFASWHEE RS HEN N0 REFREH @lwm e,
2'.split (', ") HFAR[E [rLv, v, '2')). sep ZETREH Z AN FAFA AL (AN T 1<>2<>3 0.
split ("<>") FpRE (r1v, r2', '3'0). MNHRER S AR S AR R R (.
Bi4n:
>>> '1,2,3".split (', ")
[ A} 1 L} , A} 2 L} , A} 3 A} :|
>>> '1,2,3".split (', "', maxsplit=1)
[ A} 1 ] , Al 2 , 3 ) J
>>> '1,2,,3,".split (', ")
['1|’ '2'! "I '3'1 "]
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UK sep KAGE BN None, WM F— IR FIE: LMK PN RN FRRT, HERHA
IR ORI 2 PR, AR TR A& AT S AR AT . L, (1] None Hf 7 25 FAFER
AL S AR B AT A R [ (]

4n:

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

['1', l2|, '3!1

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

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

str.splitlines ( [keepends] )
RN ST B AT AU PR, AT R BB . SPRIIER P A ST, BRIESH T
keepends H -} EH.

WS DU R IAT I A A TR 4. SR, AT Runiversal newlines f— 4.

KA fiid

\n AT
\r EER
\r\n M4 + 017

\v 5 \x0b | fTHl%EH
\f 2 \x0c | ek

\xlc S AT

\x1d HAr AT

\xle 1CSK A PR AT

\x85 47 (C1 £ 1ilfH)
\u2028 1o WAF

\u2029 By BRAT

3.2 fRCEAS: \v Al \ £ W E AT e
fil4n:

>>> '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']

REATsplit (), ST HRETHFER sop B, XFT28 528 My EARER —A 259, A RN
TR S5 R AT

>>> "" _splitlines{()

[l

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

VER IR, split ("\n') [ILEHRA:

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

("'l

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

str

str.

startswith(pnﬁstmn[de]])

WRFFFER DA E 1) prefix FELGMIRE] True, HWR[E False. prefix WAT PAK o 2 A HEA 3R AT 2H
IR TCE . WA AR start, PEMFTHE E O EFF IR A . WA AT IR end, REAERTHE AL E A 1L
.

.strip(L%am])

REEFAFR I EIA, BRILAWE SRR chars SECHIGE ERBIRFAFIFAT R WA
o None, W] chars BN IR SAESF . LB I chars ZHOT IR & A MB BG4 W2 SBRS
B A A A

>>> ! spacious '.strip()
'spacious’

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

MR BT A RS chars ZHUER N FAFRR BB ER . I Km0 P AP BRI B E MRS T
chars P4 5E TR FAFINMSE 1o RN BTSSR A A . Bl :

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

swapcase ()
BREEEFFRRA, Hh REEFHES /NG, RZIMA. 15 s. swapcase () . swapcase ()
== s I AR—@ENEE,

str.title()

R PR AR AR A, AP A B SE —AN T REN RS, HRTRENG
Bilan:

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

R — R0 A B SIS R E L, RS TR AN B %08 XTEZRUE L TG
B, HERERE CERESEAS Praies e Oy B R, XS 2O B4R

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

T DA I D)k R M S A S 4 et Ak B

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

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

str.translate (table)

AR ] A R R A, HC R A T A E Y R R R AT W, B R R —
__getitem () REIRFIBIEWX G, W H Hmapping Hsequence. 4P\ Unicode i 7 75 (#%
B0 RGN, FHR ISR DMMA T AL —Feft: R [0 Unicode P sl p 4, KF P S —4
@g‘zg’#?ﬁ“; iR n None, KFFRFMERTATH HMER; 5| K LookupError R, FFAFmL hH:

YRATLAME ] st r.maket rans () FEFARFEMH) 0B FAFBE R A1 — ML HmgR
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TSR codecs BIPAT iR Hil PTG i B R 5 7 5K

str.upper ()
I OIS, A (KA N IR RO, AR 5 G AR IK Ak
NG BB U R 2 P A Y Unicode 28 I ANJ2"Lu” (Letter, uppercase) 1 42 Lt” (Letter, titlecase) NI
s.upper () .isupper () HA[HE N False,
JIT 35 K 5 L AR 75 2 0L Unicode ARUERY 3.13 77,

str.z£fill (width)
R TR R A, FEZCTIE T ASCIT ' 0 " RS (H HAC BEAR Ky width, TESERETZ ("+'/' ") b3
FRBEEAFFS X BHERMIAAEZFT . AR width /NTEET Len (s) MR [ FEAFER 1 R A o

Bilan:

>>> "42" z£i11(5)
'00042"

>>> "—-42" z£i11(5)
'-0042"

4.7.2 printf REHFFFRHERL

fiE: BN DRI E A Z R R, WRESEF 2 AR R (N0 IER /RS4RI 7 0 ) .
SEHBSHH MM FAFRFHE, str. format () FOBAMAT /5 AR TREGIXFEA R XAy
FE A R AU HR L TR B RIGLA KT RIS

FAFER A —FIRRIR N E AR (A & D) i34 . XMW AR A& X ALE BB/ T
format % values (FH format H—PFFFE), TE formar FH S FEHARFRICAF R 245 21 values
%H . HECREUFAE CEF M sprintf ().

WZR formar ZR—AFIMSHL, W values 7T AR —ANHETCLN SR BTG, values WA s & — L 5
B AF R h e AT OO I i e, B 2 — D g (Bl it) .

FHARCAT S BCE 2 PP BA DA T AL, FLA 208 AR AL E R L -
Lover 45, T Ric s e .
2. BRgTEE (ATHE), domEES A TR PSR (B (somename) ),
3. Bty (i), TS S R R S 5

4 BUNFBOEEE (WiE). WERAEER '+ (R9), WSLFRWERM values TCHR) F—ICR IR, 2%
BRI Gy fie /N BETEBEAN T e A 2 SR 0%

5. K68 (FI3k), PAFE ' . (5% Z e EEMERA L. REEN '+ (BS), WSLPRREE S M
values TCH ) N —ICE PEEL, BRI N ARE B2 JF T E .

6. KB (k).
7. BEMRIH,

VHAHSE—AD 7 (SO o, AP g oo RS BE S R e 6, X s
FREZ G T A BRI, RS ERERF MBI P s HCEAR AR (e, il :

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

> SRR — A TAL, SRR SR A ITCAL, HME— A T R S AL T4
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TELLTE DL T HGUHRREI L * FRiCAF (R E— RIS HOIK) .

AR -
s | &Y
Y ERYEACR O] BB (RMGE LT 30
0" | FHROA R A EE AT
- ERER XY (WUERER A 0 B, WA REE ).
v R AP AR R IR (SRS T ATHY) HIREE —AEA
RS TA O B ) R TRAREERIITL (SRR S ) .

FTDA K BERE U7 (n, 1 B0 1), {EAR/8M, A% Python SEIA B — FTLA 31d T 2d.
BRIy

BB | &% [EIf
q AR T IR

it AT 1 LR

‘o' AT\ M
'u' I RA - T ' ()
'x' R R mwaYin. t M UNCIE 2
‘X! i Rcanay 1.t SONCIE (@)
‘e’ e Rl (NG, A3)
'E' B gl (RS ). €)
£ el A i e W €)
'F' B R €)
'g' PERARIC ASRIERUINT -4 s/ NIRRT /NG $ % a0, A - e A | @)
'G' PRSI QRSB T -4 s/ INTRGEE N i RS a8, A b fis . | @)
'c' AT (R BN PAF I AR ) -

'r' T (I repr () BT Python X4 ®)
's' FAER (B str () FeHAEAT Python X4 ). ®)
'a TR (ffifascii () ¥ Python X4 ). ®)
'S’ AERZH, ARG R R — " AT

(ETfig -
(D) BB SAER — R Z i A \ER T R 2 (' 00 '),
2) WBEREASTEE PRI ZHHEA ' 0x B 0x" HIgH (MR TREN "< B X' #30).
3) WP E R AAELT R T — A NIUR, RIMEHS - BeA 8 .
INERUR RS SRR B e, BRIAK 6.
@) WEAUEX SR AAEL R T T MNIUR, RESMHIEA S WAL I T AR .
ZINER R AT RS S R bR B ks, BRIAH 6.
(5) WRHKTE N N, RO N AN FAT
(6) =, PEP 237,
H1 T Python “FAFHR RAHRIIKIEL, o5 FHALR: '\ 0" YU TFAFERIIETR.
3.1 MU A A NH{EHE I 1e50 1Y £ B S PPN S Fiik.
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4.8 —##lIF5|ZE --- bytes, bytearray, memoryview

BV —IERBAR R D N ER B R by tes fllbytearray. Bflfimemoryview SR, XM RMA Zib
DXHFSCRT  HA — BERIXT AL NAT, AT Z QR R REIA.

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

4.8.1 bytes ¥%

bytes X G2 i AT MM AN AT AE 4. T2 T8 bR P SCA BT ASCIL SUAR Y, [H I bytes Xif
Gt T — LA B ASCIT AR AR il i, HF HAEVF 245 B 555 R QLA R T ik

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

L, # bytes TR 57 FIEN KSR, FUREM T b Hi2:
s HE T A#AKHAT R FE .
WG bt F#AKHA B 3.
P SEGISp T ZEEIE b ZERG

bytes “FIRI{EH R AL ASCILFAF (TCiB VAR P BB A AT ) AT AP 1 127 1 — Bk o 20 (8 )
FHRL E 5 LA TE AN bytes FTHI{E .

BT I{E—FE, bytes FHI{E BT LA r BIZOREH SO SB35 217 strings T A K45
Fi bytes FHIEEAMTEN, CLIE T SCRAHE SUFS1 .

AR bytes FHM{EMZ/RIAZHT ASCIL SUARY, fH bytes XFRAYAT N L br B BRI AR Ay 41
Feo R R AMER R/ MR E R 0 <= x < 256 (WIRELIREIRF5| K valueError), XA

BT PASEIAA N 352, BRI —hfiIR A & 5T ASCIL BICER, W] LA 1 K48 T ) SCAS
AR BT TR, RS OUXT TR — BRI RO R U 3 AT AR e (F H MR SCAS AL BRAR B
T ASCIL iy — 2t il Bk AR EEARBIR ) -

B T, bytes XF 4R n] DA A H A LR =tk )
o $E KB DAZHIE ST bytes X4 bytes (10)
o BT EXT SR bytes (range (20) )
o S G X PSR I BA 1Y I EidE: bytes (ob3)

F S fbytes WEIAL,

T A 7N BRI R RE B0 Y. — A2, R /N BRI H0R 1 ik R BE i Ak AV,
bytes AU HAT A A% X B BB (4 BRI 2607 3 -
classmethod fromhex (string)
bytes BRI — BTG LS & FAFER Y bytes X5 . FAFER NI HFRE DT 175
HEGIB A R, o i) ASCI %5 I 7 23 9k 2200

>>> bytes.fromhex ('2Ef0 F1f2 ")
b' A\xfO\xf1\xf2"

3.7 [ bytes. fromhex () BIIESZM T ASCIL %5 AR A HUZ ZSA8 AT
TEAE— A R R, TT DAY bytes X G2t 45wk W7 [ -1 7S B 227

hex ( [sep[, bytes _per_sep] ] )
R[] —ASFRFRXTGE, G LB PR TR A SR
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>>> b'\xf0\x£f1\x£2"' .hex ()
'fOf1£2"

WRAR A BB/ U R PAT AR B S B, ARAT VAR A4 0 BT Ry sep RS W TH i
ROASHAEREDNFATZ (8] o 55 AR bytes_per_sep JE Szl . RS MNATF IR B
FRROOCE, SA(ENZ T R

>>> value = b'\xf0\x£f1\x£f2'
>>> value.hex ('-")

'fO-f1-£2"

>>> value.hex('_', 2)
'FO_f1£2°"

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

'55554444 4c524c52 4142"

3.5 KA.
3.8 WU bytes. hex () BUAE S FF AT sep Fl bytes_per_sep 12 DATE+ 7~ b ilHfr th o547 2
4 A R

T bytes XJ 54 HEEE BV P F] (LT Iodl) , FHILXF—4 bytes X% b, b[0] FFRh—EE, i
b[0:1] FFh— KN 1 bytes 5. (X5 UARFEFFREAR, RIIAY A=A —~KER 1
FFAFER )

bytes ¥R H R HFHEMEMH .. "), FAEEEME bytes ([46, 46, 46]) XFEAREHE
. REZPPAMER List (b) K bytes XG40 A — A~ BB L 51 35

fiiE): £1%J Python 2.x I FIYUER]: 7 Python 2.x A, Fuif 8 i fias (2.x FriR Ly iy & ik
BHRKAIRIXISE) 15 Unicode “FAFH BEATA R . 08 T 96U FARA AL EMI%, PAIERY Python
WIS 8 A SCARNT Unicode SCASR G KA B AKX —=F5% . 7 Python 3.x W, XS EEAHE L C 4BGH
8 i W% 5 Unicode SCA AN A B AMHES T, bytes 57 AFER AT G FURL A SRR SR AR

4.8.2 bytearray Y&

bytearray M4 dbytes MERH AR ) .

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

bytearray X 4% H & @ FI{EHIEE, B
o QAL bytearray ()
o Bl MEE KB ASEE AR LB bytearray (10)
o JHAT BB T EAXT S bytearray (range (20) )
o Gl GEh KPR H PR 1 IR bytearray (b'Hi! ')
i T bytearray X} 4 JE [ AL, ZRTER T bytes 4= bytearray 315 W HHIARRY bytes Fl bytearray LA #:/E
2, IBSEHET R
5116 Wbytearray NEIHL
55 I WA 1 QT 1 At s o N v o RN 1 5 3511 S 1 4 € I K E A 42 WO E 7
bytearray S H A M I FfE =X e ORI
classmethod fromhex (string)
bytearray FJ iR Al EM L E FAFH Y bytearray X5 FAFHR AR FoR B F AT
AT oSHERIERS A R, HoA g ASCIL 25 FIAF 29 20

D
o A o 1R A s e ol ) e
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>>> bytearray.fromhex ('2Ef0 F1£f2 ")
bytearray (b' . \xf0\xf1\xf2")

3.7 WU bytearray. fromhex () BHERZMEITA ASCIL 25 AFF A IR 2484 -
FFFE— S FEAR R, 1T DA bytearray Jof GG Xt b i+ 7R ik il 2 «

hex ( [sep[, bytes _per_sep] ])
B —ANFRFERXTR X RS IB PPN R

>>> bytearray (b'\x£f0\x£f1\x£f2') .hex ()
'fOf1£2"

3.5 BUBTIA.

3.8 iH A Hbytes.hex () FAfMl, bytearray.hex () BAE I 0] %1 sep Tl bytes_per_sep %=
QN o AN LT TR o el B PG o T R

T bytearray Xt 52/ S BT H] (KRITH1R) , BUIXT—A> bytearray X5 b, b[0] K h—A-%
B, M bl0:1] Kh—AK BN 1) bytearray X5 . (X5 SCARFAFHRAN, K5 [FY R P E R 2 —
MKBEN T IFERFE)

bytearray X} % ) % 7~ fifi | bytes XF 4 7 M {H #% X (bytearray (b'...")), A E i R AR

bytearray ([46, 46, 46]) XAEMMEELFH. REZ 0 PAEMH 1ist (b) K bytearray X 5554
—™ F RO U B 3%

4.8.3 bytes F0 bytearray £{E

bytes #ll bytearray X Gl S fpid A AN RAE . ENTAUEE SRR RVERL, BAE S AL bytes-like object PE
FTHAAE . BT RTEE, BT DMERRE T B d iR A A2 SEEE R (2, BAEERAREEE
B n R TRV E R -

ffi(El: bytes Fl bytearray MR I LN EZ FAFEREAHSE, MR TAFERIINE R bytes MR HS:
e BN, ARDAEE AT Hik:

a = "abc"

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

a = b"abc"

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

KL 28 bytes Fll bytearray #AF{5E 1 34 ASCIL i —HERIMEZ,  PRIMAE AR BAT 8 B RICRCH R I B 24 3 5 (1D
X LERR I AR SR

HEE): X 28 5T ASCIL (R B E AR AL BE AR DAEE T ASCII (s =X A7 A 19 — RE ISR 7T BE 2 S BRI .

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

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

R [H] 54 sub AE [start, end] JEFE N AETE S HBUIREL. P13ESHL start 5 end 29BNV R FRm
BRI T A 0] DA AE TR bytes-like object B & 0 2 255 i il I EE %K
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3.3 fE A W2 0 & 255 JEH I EEUE N TS

bytes.removeprefix (prefix, /)

bytearray. removepref:.x (prefix, /)
R SRR A AT REAFR TS, 2R bytes[len (prefix) 11 o B, R [a] i bs — 3 E
Rl :

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

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

BIZE AT DA AL B bytes-like object »

filE): B7 kY bytearray A JF EHILERAE— BRSBTS, BIVERA A .

3.9 BUHTIMA.

bytes.removesuffix (suffix, /)
bytearray.removesuffix (suffix, /)
WAR ZPERBIELL B RFATREEE, HFH BMIAE=S, Bl bytes[:-len(suffix)] . &HNW, i&[A
J 06 R S ) A A

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

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

JG ] PASRAT B bytes-like object ,

filE): BRI bytearray A JE EHIEAE— B RRAE—ASRN S, RIS ST .

3.9 BUHTMA.

bytes.decode (encoding="utf-8”, errors="strict”)
bytearray.decode (encoding="utf-8”, errors="strict”)
filEW\ A bytes ﬁﬁﬂﬁ%ﬂﬁ%ﬁ% BRNSRLG N "ut£-8" . ATRAZEH errors RV E A RS IR AL R Ty
%=, errors INBINMEN 'strict ', TGRS kK UnicodeError, HAMR HI{E N 'ignore?,
replace DA B AT ] HoAth 58 l_codecs register_error () WA IR, ESAEZLTE S % /J\
o HEFWMGILSNER, WHSFFEZ D NT.

errors ZEERNA WL, DAIRASIAEVERE, 10 HAESE — R AR 5 = E FH o 3 FH Python 1 % 42 X,
a5 R A RS errors o

HilE): B encoding LY st r VF HAERAG LA bytes-like object, FLAB) I bytes B bytearray Xt
%,

3.1 MU AE: AT X KA SR S
3.9 WU 5E: errors BUAEAETT AL AR AR M SR

bytes.endswith (su]ﬁx[, start[, end] ] )
bytearray.endswith (sujﬁx[, start[ end] ]
AR ZHERBAR AR E Y suffix S5AR[E] True, BR[| False. suffic Al ASY i 2R T A
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RN TC A . WRAT I IEI start, KM SE CLELTFHIRR AL . WRAT AR I end , KFAERT 16 € (1 EL 15
1EHEL
BHRR MG LARAL I bytes-like object .

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

bytearray.find (sub[, start[, end] ] )
R T 74 sub TERHE PR B B/ NRE], sub W5 TV s (start:end] Z . A[ESEL start &
end SYEIREENYI T Fomise AN sub KRB N E -1,

BHRR I TIPS ] LARAL R bytes-like object Bi72 0 % 255 Ju il WAL

flEl: £ind () HIERAZATEIRTE ZHIE sub B LB . BRA sub B TH, A in #
(=

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

3.3 fRE S W2 0 & 255 JEH R E N TS

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

KT rfind (), [BERRPEFIFYINSE| K ValueError,
BRI T 0] DURAE R bytes-like object B2 0 & 255 L [H IR EE4L
3.3 MRE s B2 0 & 255 Y NI K E B F A .

bytes. join (iterable)

bytearray.join (iterable)
R [B] ANy dterable H ) R B 75 DR T B bytes B bytearray Xf 42, AR iterable W AFAEATAR
I KA 2 A E st r MRMEN ST K TypeError. $RHE%7 VAR bytes B bytearray X4 i A2
FHER TR Z AR 53T o

static bytes.maketrans (from, to)
static bytearray.maketrans (from, t0)

WS IR Bl — AT Thytes. translate () WA IREE, BXRHE from WD TR N
to FARFILE ERITFAFS from 5 to AR T 7 a2 I HEA MRS

3.1 BGHTMA.

bytes.partition (sep)

bytearray.partition (sep)
TE sep R MBI ALE SR FH), RE—A 3 e, Hi &0 2 a5 AR eIt
bytearray JIAS, AN FRRATZ JEHTRI; . MRS FRAFARIRE], WREIAY 3 Jodl il & 41 DA K A
Z3 1] bytes By, bytearray X4,

BHRR N BT ] LARAL R bytes-like object .

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

bytearray.replace (old, new[, count] )
R RIS, i I T 175 old FRFFHE A new. WL T AIESEL count, NI H
Wemi count YL,

RN T 5 JHEAR 75 W] A AT R bytes-like object .

filE): BRI bytearray A H JE EHIEAE— B SRR S, BIMERCA BT .
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bytes.rfind (sub[, start[, end] ] )

bytearray.rfind (sub[, start[, end] ])
R4 sub FEFF SN ABEAR B IOk (chr) K51, XAF sub R EHE s [start tend] K, Al
WY start 5 end XPIHREEAVIRFIRIE . WERARIEN IR 0] -1,

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

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

KT reind (), BLETFI sub REFI 5| K VvalueError,
TR RN TIPS ] LARAT R bytes-like object 872 0 & 255 i [l N A B4
3.3 JRCE SR WHZ 0 2 255 JEH N BEUE T .

bytes.rpartition (sep)

bytearray.rpartition (sep)
e sep FeJa— UM ALE YR o075, & ml—A 3 o, K& a2 s, aiafras 5
bytearray Fll A%, PAKAMRATZIGHITRSY o WERAFFAFTARIRE], WHRIE W 3 Jedl PSP 23 11 bytes 5
bytearray X 42 DA K Jit 41 (1 Il AR o

BRI o BT ] LA ATE B bytes-like object ,

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

bytearray.startswith (preﬁx[, start[, end] ] )
TR B DA 2 1 prefix FELWR ] True, AR False. prefix ] DK H 2R
A A e . QR AT I stare, X5 M BTHE & 07 B I IR AY . QISRAT VR end , REAE TS @ (L
IR .
FH R A HISE ] AR AT B Dytes-like object .

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

i [] J5{ bytes B bytearray XS EIA, FHERH A A 7E LS AL delete H H BLI) bytes, HiAx bytes il
IR E WA TR, R K SN 256 1) bytes X4 .

PRATAMEEF by tes . maketrans () JrkRAd %,
M TANT R AT, 15 table Z4% A None:

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

3.6 M A BUAESCRPRY delete VE KAET SR

PAR bytes #ll bytearray Xt 5 i 77 YA B BRIAAT Jy 2 (BUE (I A AT ASCIL i — b ilA% X, (Hil M A& 249250
PSRN AR BB . TR A/ N A 1Y bytearray J5AH#S 1 JFHBIATERAE, T S AT
S

bytes.center (widih[, fillbyte |)

bytearray.center (width[, ﬁllbyte] )
R EE R RIA, FERER width B F5 N RE Y, (8821 fillbyte S5 23060 (BRINE A
ASCIL Z5#84F) » Xt Fbytes X5, W width /NF5F Len (s) MR [EIFEFHIEIA.

fE): B AR bytearray BUAS S 3k JRHBEATE— B R E DS, RIMEBCA MU .

bytes.ljust (width[,ﬁllbyte])
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bytearray.ljust (width[, ﬁllbyte])
S SR R EIAS, FER L width ()75 HEEZex 5. BRI @0 fillbyre SHFTE A0 (BRINGE ASCIT
ZHERF) . X T hytes X4, R width /INTAET Len (s) NLREIFFHIRIEIA .

fHlE): B LI bytearray A JE EHIEAE—— B SR A RN, RIS AT .

bytes.lstrip( [charse )
bytearray.lstrip ( chars])
R FFIREIA, BBIEENET ST . chars ZECHTE € B BT EHE AN —HEH T8 —X A
A FRFRI I A 2 T ASCH 4. WIRABEECH None, W chars ZHCBRIAFE IR ASCH 25 14§ .
chars ZH0F AR E BAFIZ: ESBHRSEEN TG HE:

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

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

TR IR ) WY 5 ] ARAT B bytes-like object o EMMBR A RIERFATER, MALETHEEATHF
£, WS Wstr.removeprefix () k. Hlun:

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

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

filE): B ARY bytearray BUAS S BB E— B SR AR, RIE B MU L .

bytes.rjust (width[,ﬁllbyte])

bytearray.rjust (width[, ﬁllbyte])
REEXTREA, FER BN width ()75 HEEAX 5. TR E N fillbyre SHFEZS A0 (BRIAGEH] ASCIH
ZHEAE) . X T bytes W4, QR widh /INT4ET 1en (s) WERIEEFA EIA

fE): B AR bytearray BUAS Sf 3k JRHBEATE— B R E RIS, RIMEBCAMUE L .

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

bytearray.rsplit (sep=None, maxsplit=-1)
K¢ BERF IR N A R R AL 78, A sep A3 AT, QRS T maxsplit, W2 347
maxsplit JAGr, M R AB BIFR. Q2R sep RIGEBCH None, AL ADE ASCI 25 AFFH) 15 S # &
PAERADTRAE . BT W BFFIETRS, replit () BT HEREMT F R split ().

bytes.rstrip( [charse )
bytearray.rstrip ( chars])
REESFI A, BBRISEN KRBT . chars ZHCNTEE BRI EE AT ZHHTFH—X A
ARFRBILTIRIEH 2 T ASCIL 545, WIRE BN None, W chars ZHERINFE B ASCIL 25 FH £
chars ZHGT AR E AN EE MRS BBRSEER TG A6

>>> b spacious '.rstrip()

b!' spacious'

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

BR3P S AT DR AR B bytes-like object . BB AN IFHRFAFH, MAREIRA EEGTHF
FF, WS Wstr.removesufrfix () Jik. Hlun:
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>>> b'Monty Python'.rstrip(b' Python')

b'™M'

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

filE): 7 kY bytearray A f JF LR —— B SR —ASEN S, B A g

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

P B SR AR EZE B F 78, R sep R BRAT. WEREGH T maxsplic HAEGE, WikZ
AT maxsplit WHF5y (L, P ERKEZSA maxsplit+l NIEK) o WIER maxsplic KGN -1, W
ANBRFPFAREC AT B T RERIHFR 2 )

WIRBH T sep, WIESH WA ASHAGE -EMNZHR WS TFH Glinb'1,,2".
split (b', ") &[]l [b'1', b'', b’ Z'J)o sep ZHTREA— N2 FFH) (Fldn b 1<>2<>3" .

split (b'<>") $fi&k[H [b'1', b'2', Do 48 E M R A 2 257 9K J|] (b '] B
[bytearray(b" ,/\Wﬁlﬁi?%ﬂﬁﬁﬁﬁ%m%@ sep BT DAEAT B bytes-like object
Bilt:

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

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

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

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

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

WK sep RAGE DN None, WIS T —Fdfr 5k B ASCI 28 AFF 2P A AT, I
ZERIFA @”?ﬁﬂﬁ%ﬂﬁi%ﬁﬁ A UL, FEARGE D AT I OL X2 e 41 A5 ASCI =5
AP S AT IR KR ] [

i

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

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

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

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

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

R FE A EIA, M3 I KRR B FAY . chars ZHUCNTE 2 BRI 1 (45 A 1 3 HF 51
—— XA HAREI] T VAE R 2 T ASCI ?ﬁ“ WA NS B None, W chars ZHLERINFS [ ASCIT
ZSEF. chars SEOFIHS R BA NSRS TR SHIR SR 4o

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

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

BERGIRI AT 72 AT AR AL R byres-like object .

fiilE): BRI bytearray A JF JEHIERAE— BRSBTS, BIERA BT .
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PA'F bytes Al bytearray X 595 7% 22 fBUE B AT ASCIL iy — il a, 0247 Ji A2 28— i i«
THEEA NPT bytearray J7VAHD A JEHIPATEAE, T2 R4

bytes.capitalize ()

bytearray.capitalize ()
R EEFFA R EIA, H AR AR R ) — A~ ASCIL 4%, I HEAR— N W H A5 KRS T H:
RE/ING o A ASCIL - (ELRF RS IURE A AL

filE): B7 kR bytearray FRA f JF LR —— B SR A —ASEON S, B (g .

bytes.expandtabs (fabsize=8)

bytearray.expandtabs (tabsize=8)
R FFHN R EIAS, H A R ASCHL il #AF 2l — a2~ ASCIL 28B4, HARBG T 2141515 (0 &
AW TIRIFIERE . 1 tabsize M FATRA—NHRIRA (BRIME 8 B 35E 1 il 20765 0, 8, 16 ik
) o BIRIFIFA), MuISIALER PR N BRI E AT RN . AR ASCI il 4
(o'\t"), WFFLAELERPIRA MRS, HIYRIIET TR (FIRAE SRS
S ) AU EIF N ASCIATAF (' \n ") BUBIZAF (0" \r"), EXWE RIS a5 EhE.
FEAR] HAB T A MM B IE HIF R4 RIS, AIRZF W EAE T B & Q) SR

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

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

filE): B7 kR bytearray A f JF LR ——E SR A —ASEN S, B A g

bytes.isalnum ()
bytearray.isalnum/()

SR E A b A T AR R F B2 ASCIL F £F B ASCIL - #E il £% S 9F H ¥ 41 9k
22 M 3R Bl True , 15 W R 0] False . 5 #F 28 ASCH F £F st /2 5 3 &2 & 7 7 51
b'abcdefghijklmnopqrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ ' Y F4&F. ASCIL + it i

B mt 2 I EHA S TERFS b 0123456789 HHIFAFo
i

>>> b'ABCabcl'.isalnum()
True
>>> Pb'ABC abcl'.isalnum/()
False

bytes.isalpha ()

bytearray.isalpha ()
mR gy Aok A FE WA & F B 2% ASCH F fF I H P A OR JE & W R
True , 7 M & [ False ?%ASCH?ﬁEJEE?%ﬁ@@E?ﬁU
b'abcdefghijklmnopgrstuvwxyzABCDEFGHI JKLMNOPQRSTUVWXYZ ' H1[HF4

Fin:

S
&

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

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

bytes.isascii ()
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bytearray.isascii ()
ARSI 2 w7 9 P BTAT S 4R ASCIL SE 49 MLE L] True , IR False . ASCI 45
JL 2 0-0x7F.,

3.7 BB

bytes.isdigit ()

bytearray.isdigit ()
MRy 5 vh Ay 75 e ASCIHL A+ B 5D I L) JE2S Wik (] True , AR False . ASCII +
BRI B P E A S e S b1 0123456789 HHFAF.

Bi4n:

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

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

bytes.islower ()
bytearray.islower ()

R T 20 A/ NG ASCIL A7 B KE ) ASCHL FEAF R[] True , FHRF] False .
i

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

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

/NG ASCH F45 5t 2 FTME A STEFS] b abedefghi jklmnopgrstuvwxyz ' FHJFESF. KE ASCII
AR EA SR b ABCDEFGHI JKLMNOPQRSTUVWXYZ ' HHF4F.

bytes.isspace ()

bytearray.isspace ()
WER P9 vh ey 775 e ASCHL 28 A7 HUF SIS R ] True , RIRE] False . ASCIH %5 FH£F
MRTFIEAEETS o' \t\n\r\x0o\f" (&4, HlE, 17, |24, HHHil R, 40 D757,

bytes.istitle ()

bytearray.istitle ()
W7 AR ASCH AR /NG IR A HF ) AR 2 Wk B True , 0GR False . W& Hbytes.
title () THREAR “WREIR/NE” HHHE L.

4n:

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

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

bytes.isupper ()
bytearray.isupper ()
WRSFH) o 2D —AS KRG FE: ASCIUFEAFH B /NG ASCIUFAF IR E] True , HNiR[H False .

Fin:

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

>>> p'Hello world'.isupper ()
False
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/NE ASCH Z4 kB HE 574 b abedefghijklmnopgrstuvwxyz ' HFHFE&. K5 ASCII
=2 S =

FA R EA S E)F 4 b ABCDEFGHIJKLMNOPQRSTUVWXYZ ' I F4F.

bytes.lower ()
bytearray.lower ()

R R A EIA, HrE KRS ASCH FERF5A5 T /NS
i

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

/NG ASCIL Pl F i EA S 1E7 5] b 'abecdefghi jklmnopgrstuvwxyz ' FHIFRF. KE ASCII
FR R EA 5 7E)T 4 b ABCDEFGHI JKLMNOPQRSTUVWXYZ ' HHF4F.

filE): BRI bytearray A JE EHIERAE B SR AR, RIS U .

bytes.splitlines (keepends=False)

bytearray.splitlines (keepends=False)
1R 0] R R A AT R SN R, FE ASCI AT AR B EAFR 4 o BE T YA Funiversal newlines
TR AT BIRINR DA EBATRE, BRI T keepends H I EAH.

Bian:
>>> 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 T split (), BEHTHERAT sep N, XF2FAFR T IRRRR B — 205, AR RERITA
RGP N T:

>>> 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 1line'])

bytes.swapcase ()
bytearray.swapcase ()

R EFE A EIA, HEr /NG ASCH 55 XTI IR SR, RZ IR
i

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

/NG ASCH FE&F il T EH A 574 b abedefghijklmnopgrstuvwxyz ' FHFER. KE ASCII

R EAL S )% 4 b ' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' I F4F.
KNETFstr.swapcase (), L #HHRAT bin. swapcase () . swapcase () == bin ME2Wr.

K/NEFeAAE ASCITHZRFRIY, RIFEHXTAEE Unicode f AR U H-A B2 INAL

flE): B EEIY bytearray fRA H JE FHIEAE—— B SR A RS, RIS AT .

bytes.title()
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bytearray.title()
IR G PR AT, A R AR E ASCH EAF Rk, HaF /NG, AKX
B ING 1 - B DR A E

i

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

/N ASCH Z4F B EHE 574 b abedefghijklmnopgrstuvwxyz ' HFHFE&F. K5 ASCII
PR A 5775 b ABCDEFGHIJKLMNOPQRSTUVWXYZ ' H Y F4F. A H A =3 EH A
X RNG

GRIL BN R R SIEF L RAE L, FESN TR AU . %€ EZEUF L N ERA
B, HERERE CRESEAS Prafaes th e sy B R, XS 2N B4R

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

F LA A I D Sk R A B Rl A 1 L B

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

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

filE): BRI bytearray A H JE EHIEAE BRSBTS, RIS U .

bytes.upper ()
bytearray.upper ()

R EFEPAEIA, HErG /NG ASCH 573545 T I I K S
Fin:

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

/NG ASCH FE&F il HE 574 b abecdefghijklmnopgrstuvwxyz ' FHFER. KE ASCII

FE R EA S FE)F 5 b ABCDEFGHIJKLMNOPQRSTUVWXYZ ' FF4F .

filE): BRI bytearray A Hf JE EHILERAE— B SR AE— ARG, RIS U .

bytes.z£ill (width)

bytearray.z£ill (width)
RWE PR REIA, e80T b 0 B P HIK R width, (EGUERIZ (o' +'/b' =) AL
RAEIENATS Z BIHAMAREZ #. X Thytes W5, R width /NF5%T len (seq) NWEREFF5.

i
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>>> p"42" . zfill (5)
b'oo042"
>>> p"-42"  z£fill (5)
b'-0042"

filE): 7 kY bytearray A f JF LR —— B SR —ASEN S, B A g

4.8.4 printf REHFTIBER

HlE: A AR IR S A L PR S, FTRE S 20 WA (PLANTEVE IR A C AR 3 ).
VBT EVO(E T AR T T, TR AT

FATHXGE (oytes/bytearray) HA—MRIRR NERIE: B © BUD 25885, XMEHR TR 44
AR B FAF. WT format % values (Bt format Jg—AFHTHRR), TE format H1 % Fegihric
PR TA B E A values 25 H o HACREMTAE CIEF A sprintf (),

NS format FER—AEPSEL, W values W] DR —ANFETCAHR S D BNNIE, values Wi BS 52 & —AM0 7 30
BGRB8 E AT BB R o4, sl 2 — B e s X 4 (Blanoca) .

HHARCATE SN BE S PRI A AT, H AR 4 AR ML A4 I -
Lovsr 47, T ARC s iR .
2. Wi (nTik), domBEES R TSI 4LE (B (somename) ),
3. Fefthy (RIHk), T Smtse s R 4520

4 BUNFBOTE (FTik). WERAEER ' (D), MSLFRITEZRM values TTHRY F—ICR PR, B4%
He R G WAy f /N7 B L BRI AT e AR 2 SRR TE 2R

5.8 (Ik), PAE ' (55 ZJE NS EEEEG . mRiEE R '+ (B5), WISZhREESM
values TCAIW) N —ICE PHEEL, BRI E MR 2 BT

6. KM (Iik) .
7. FERTY

VHAWSHO AT I (SCHAMBEI) i, P G A ol o2 000 & 0[5 5 A T, o B
'SP R T IR A T RN B ARG R e A AR (. B

>>> print (b’ has quote types.' %
e {b'language': b"Python", b"number": 21})
b'Python has 002 quote types.'

TESEIFOL AR R B B~ ARiCAF (MR NTIIRINSHBIE) .

LSO R VK
| ERERCRE T BB (AR E T30 .
0" | BN B A EIR TR AT
- BB AR T (WERIERZA 0 B, WA REH ).
v CERR) AR AR R IE L (SRS ARTAS ) IR B A
AT O B ) RS TRREAPREITL (S AR ) .
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AT DAL th K BERS A (n, 130 L), (HABEZZN, TRt Python SKUEIEA B - DA 1d 4T 5.
S PF

% % | 8X
FF 73
'd’ HR5 TR
i’ HRFS T o HEEEL
‘o’ AR/ \IEHIEL D
'u’ R - ST A ©)
'x! AR TR UNS). 2)
‘X' BRI (KS). )
‘e Eadatus (UhNg). (3)
'E' e (K5). 3)
£ IR TR . 3)
'F! kA 3)
'g’ TG GRSV NT -4 s/ TR EE W /NG 580k =, 5 e -k il X “4)
'G' TG ERIEEU N T -4 s/ N TR FEE W R S 488066 =, & e F -kl as =X “4)
'c! AT (BRI ER) .
'b' AT (EfTE0G ZZoh KPP e 2 B _ bytes__ () XA )., 5
's' 's' g b A%, HN S ERT Python2/3 [F AR T . (6)
Ta’ FAER (i repr (obj) .encode ('ascii', 'backslashreplace) #4ffF{i] Python | (5)
EIR
'r' vt tat AN, HN S ERST Python2/3 [F AR AT . (7
‘5! ANEISE, TESERTPHEE—A 'S AT

() WEHRIEAX XA — DS BiHE AR R SR BRI (100 ").

Q) WBHRIEXXAEHE NS HIfEA 0x" 5 '0x' JiZH (P TRMH "< 2 'x 1K),

) WHRIERX DRSTELE R P AN, RIS A 5 .
INES R B N R RS R, BRIAK 6.

@) WEREX SRR PUET— AN, RER MR ZASWHARTE I T AL R .
JINER A I A RCBRS EAR rRS B e . BRIAH 6.

(5) WARAFRE A N, Hi RPN N AT

(6) b'ss' EFM, HAE 3x B PHEASHHEE.

() b’ BFM, HIE 3x RIPREAPFER

(8) % il PEP 237,

fiE): ey VAR bytearray BUAS SF 3 JRHEERAE— BRI E DB, RIMEBCA MU .

B4
PEP 461 - >y bytes Fl bytearray i /1% #% 4k
3.5 OB A
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4.8.5 AEHNE
memoryview YRSV Python AL F— xR A AR, HBHZXR SRR e KU Jo iz #4745 UL .

class memoryview (obj)
BIE—A5IH obj Wimemoryview, obj WS FRGetp KM SCRFG I PML B N EXF R UG by tes
Mbytearray.

memoryview BAG L EMME, BVl EIEXTS obj Frab B A AR IC. X T 2 /i B2 B4
Mbytes Mbytearray Kifl, —PrtRile 71, HeHMrRAGIMNarray. array W REAE
KITTE.

len(view) Htolist K JEME, WHE view.ndim = 0, WMEKEFH 1. WHE view.ndim =
1, WHEKESET view U EEE. M TEEPLERE, HKEST IR view FiRESRWK .
itemsize JEMERA] MRS H AN TR T T4

memoryview XFHEMYI R MEGVIRHEITER . 4 4R — T IA:

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

98

>>> v[-1]

103

>>> v[1l:4]

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

b'bce'

W format Jg—A 3 H T struct BOAYEEMULIIRT, D0 SO B Rl o B 80 i o4l
PATRT], FHREIEA EFRIR A TR — eI AT AGE ] — AR Ry — A BB il e
MAFTERT] . ZUENTFILEI T AGE ] f A 47 ndim AR TCRAATRE], ndim BIILHERE . EHEN
PRI AT PAGE ) 25 e A TR

X B — AN AR T AR S

>>> import array

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

>>> m[0]

-11111111

>>> m[-1]

44444444

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

[-11111111, -33333333]

WERTZXRRE TG, WAL SR —AET R IR SO R/ NI e

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

>>> v.readonly

False

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

>>> data

bytearray (b'zbcefg')

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

>>> data

bytearray (b'z123fg"')

(QE9)
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(R —H)

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

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

ValueError: memoryview assignment:

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

>>> data

bytearray (b'zlspam')

lvalue and rvalue have different structures

MU AR, Y B0 iRy (L) SRAUAA A — 2 AL I IR S TS A B o WA i SO

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

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

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

True

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

True

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

3.3 A e NTE LRI BAE T AR Ao a5

B, b B (RN AL A2 TR A Y o

3.4 e NEMEMAES s Ncollections. abe. Sequence

3.5 R SE: NAFLIE BUAE AT O B RO A T R 5
memoryview BN —HJk:
__eq__ (exporter)

memoryview 5 PEP 3118 i) 5 i g iX 5 QAR ARAA ), I HANR A ] st ruct AR LR
PER A A ARG I A S AR TR, W E AT S5 6 -

XfFtolist () MEIPLFFR st ruct AR FAFH T, WR v.tolist () == w.tolist ()
W Al w A A

>>> import array

>>> a = array.array('Il', [1, 2, 3, 4, 5])

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

>>> ¢ = array.array('b', [5, 3, 1])

>>> x = memoryview(a)

>>> y = memoryview (b)

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

True

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

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

>>> z == C

True

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

True

R PRI TR A s e ruct BRI S,
PR e X AR

PTRFR R AS R SR AMEE (R A% 5

>>> point = BEPoint (100, 200)

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

(Rt
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#EHE—1)
>>> a = memoryview (point)
>>> b = memoryview (point)
>>> a == point
False
>>> g == b
False

R, SEABEL R, T NFREXSRKR, v is will FRERE v == w.
3.3 WUHAE: Z RIS LB U AR N A 2 2200 2% H AOAS 2 5 iB R A 25H

tobytes (order=None)
B ok K B ARk el XA 2 THENAFILIE B by tes Hitds .

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

b'abc'

>>> bytes (m)

b'abc'

T ARESAL, GiRE TR rmsIER, P BrA s oy 71 . tobytes () 3FF
PraR TR, AMFG st ruct BEHUETARIRLE L AFEIEN .

3.8 BUBTIA: order RJLASY (°C°F, A%} 2 order J3°C’ 8UF I, JFUGECAL I s & e e = C 5
Fortran I}y . X FIELLHLE, "A* 2R oIy B ATFARAS B RIAS . 550, P77 Fortran iy &
bR . W ARELEALE, BRSLEN C B, order=None 55 order="C’ ;21 -

hex ( [sep[, bytes _per_sep] ])
Rl —ANFRFERATS, H 2 BIRAAS /S 3RO 3R o X L BN

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

3.5 BOBTIA.

3.8 i 5 Sbytes.hex () M, memoryview.hex () PIAESZ I T 5L sep Fl bytes_per_sep %
BUOOATE 75 2R il ) 2 2 )3 A o0 B AT

tolist ()
PG XN B EEE PA— A Ie R PR BB AR [l
>>> memoryview (b'abc') .tolist ()
[97, 98, 99]
>>> import array
>>> a = array.array('d', [1.1, 2.2, 3.31])

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

33 S tolist () BESIRfst ruct BHUER P ITA A A ARG A R 2 HEon B K

toreadonly ()
1% [ memoryview X5 (1) HEEHUAS . R A memoryview X5 R S AE .

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

(N IUERER)
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[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 BUBTIA.

release ()

RIS H NAF R DA G A TF IR IZ G0 T X . VR 2 X RAE A3 IR BT BRI R 2 SRR SR a7 (il
bytearray FFEBEE L R/N) 5 FI, I release() T DATT (IR LK ik SRR (FHRE
LA Z2 A BER) «

TR EE M G, AR E it — LB ER 5 K valueError (release () AR YR, BH]
PAREZ I H):

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

S with 54, AT RAELE EF SCE PGB A ROR:

>>> 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 ORI

cast ( format[, shape ] )

RN AL AL R BT AS EEAR . shape BRIACH [byte_length//new_itemsize], JXEIR
BRI R —E . RIS — D NEIE, (B KA ALY R . SR A
1D -> C-contiguous Fl C-contiguous -> 1D,

HAptE AR T st ruct IR B—Jo R A Horp—Fg U0 7354850 (B, b 5e).
SERIF AT LSRR BEAR ] .

- 1D/long #£4:>}y 1D/unsigned bytes:

>>> import array

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

>>> x.format

B

>>> x.itemsize

8

>>> len (X)

CFItakss)
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>>> x.nbytes
24

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

>>> y.itemsize
1

>>> len(y)

24

>>> y.nbytes
24

I 1D/unsigned bytes 4t >4 1D/char:

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

- 1D/bytes 554"k 3D/ints F4£40: >} 1D/signed char:

>>> import struct

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

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

>>> y.tolist ()

(reo, 1, 21, I3, 4, 511, [[l6, 7, 81, [9, 10, 11]1]]
>>> y.format

lil

>>> y.itemsize

>>> len(y)

>>> y.nbytes
48

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

>>> z.itemsize
1

>>> len(z)

48

>>> z.nbytes
48

}f 1D/unsigned long %%#% 4 2D/unsigned long:

>>> buf = struct.pack ("L"*6, *list (range(6)))
>>> x = memoryview (buf)
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>>> y = x.cast('L', shape=[2,3])
>>> len(y)

2

>>> y.nbytes

48

>>> y.tolist ()

(o, 1, 21, (3, 4, 5]]

3.3 KB A.
3.5 WU S R IR , AR .
SEAFAE— LT I U

obj
WAL B T2 X5

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

>>> m.obj is b

True

3.3 BUBTIMA.

nbytes o
nbytes == product (shape) * itemsize == len(m.tobytes()). X%
AREPRE A RS TR BA—ESET len (m):

>>> import array

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

5

>>> m.nbytes

20

>>> y = m[::2]

>>> len(y)

3

>>> y.nbytes

12

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

L YR

>>> import struct

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

>>> x = memoryview (buf)

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

>>> y.tolist ()

([ro.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 BUFTIA.
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readonly
— RN AR KT R
format

—AFAE, AEE RN ITRIE (Rl st ruce B . NAFRLIET A A LTS
XA A Q1E, (B3R (Bl tolist () SUBRT EAE R BT RAR 3.

3.3 A A% B BIES R I struct BERIEORAEEE . XFEWE memoryview (b'abe') [0]
== b'abc' [0] == 97,

itemsize
memoryview H1EANTTE PAFETT R R)N:

>>> import array, struct

>>> m = memoryview (array.array ('H', [32000, 32001, 3200271))
>>> m.itemsize

2

>>> m[0]

32000

>>> struct.calcsize('H') == m.itemsize

True

ndim
— AL, RN EN 2 G B 2 DY .

shape
—AEEHOTH, B ndim PR BEAES B NAERT RN N 4B AR .
3.3 MCEA#: 24 ndim = 0 BH{E b 25 el Ak None.
strides
—ANEEOTH, Wit ndim KL AT RN RN, DUETT RS PR BN T
3.3 iR A 24 ndim = 0 BMECH S TCAH M AT None.

suboffsets

Bt PIL AR RN . ZEDUE NS HFE .

c_contiguous

— AT N IEE AN C-contiguous fAT /R{H »
3.3 U

f_contiguous
—AFBH NFFSE AN Fortran contiguous W1 /K1E .

3.3 BUHTIA.

contiguous
— RN A contiguous (AT /R {H -
3.3 BUBTIA.
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49 FEE5FA --- set, frozenset

set X 52 th B A ME— P hashable %5 Fir LI TO 7 22 W4 o 5 WL R B3 U R . 781 Hh R
SIABECEE T EAIOTE, BlnscE. L, ZEGRELESGS. (X THMER/NRIESEdict,
list Htuple ZNES, WWkcollections fHilt,)

SHMZIE A, EAGHEIFFx in set, len(set) fll for x in set. EH—FRFMZIE, EH
FEARCRICR O ESEANF . MR, TAEASIFRT] P SO P e Bt

HEIE MR N EHRGEA, sec fllfrozenset, set FRAZNARRY - HNEAPAEH add () Fl remove ()
RIS . TR AR A B A A E, BARER A EF L sl A AE A ICE . frozenset
AL R A AR H o lhashable - F P ZAERE GG R BETFEAS s TR 0w DA F A S i g al o SE & G T
%,

BT R DA set #9152, AEZSHY set (N2 frozenset) 34 AT DA i K DA 543 BRI E SN F LS THIE S 2
WRBE, Bl {'jack', 'sjoerd'},
PR 1 2 EA FH R A4 =X

class set([ﬁmnbk])

class frozenset(hknwk])
IR Bl —ANEr Y set 5% frozenset %42, HICE K H T iterable, FEEHITCE NN Nhashable, TN HES
WM R ES, TENNEEGUICN frozenset X4, WIHKIGE iterable, WFHR[E—A B 02s
£4H5.

set flfrozenset WISEBIRHEDAT B4 :

len(s)
RS s T REEE (BF s 9340,
X in s

R x 2k s R .
X not in s
Faril x 2R s R .
isdisjoint (other)
WREATES S other A TCENIRI] True. 4 HACYTH N ESAZE S EGH, THEH
LA
issubset (other)
set <= other
R 2 15 46 A P I RS JC R AT other 2 .

set < other
WIMES BTN other INE T4, Bl set <= other and set != other.,

issuperset (other)
set >= other
Kol 245 other WA TCREAEL A Z .

set > other
KA 27N other I E#B%, B set >= other and set != other,

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

R AN S, Hh a0k A LG AL others 35 E I FTA H A H IR .

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

R ARG, HAP S R G LA others HEE M BTA A HILAIIICE.
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difference (*others)
set - other - .

WA A, HP S A T others 1558 1 HABSE A AR TAAER TR
symmetric_difference (other)
set ~ other

B E, HAPRCREUE T RIEA SR T other 152 HABSE S, (HARERINE T M

copy ()

R H] RS DL
oW =, dE 2 B F M A Wunion(), intersection(), difference(), PA
K symmetric_difference (), issubset () Fflissuperset () S Z = LA XL
YERZE. MELZ R, BN s B R AN ZR LSO ES . XOlHER T4 % B ETE
U set (Tabe') & 'cbs', MAEERELETEIRE set ("abe') .intersection('cbs'),
set fllfrozenset YWHFFEGHESGHWEK . HNESY AL NMMESTHENTEYEE TR
—MNEGZW (BRI AR 14) B, —MEGYEICYH S — N EENETE (BN E
B THEEESME) N R NS —MEAYAEMNYHE A M EANEBE (HhE
FWBEAWEAME) KT R EE.
set WL Hl Hrrozenset ()55 6 Z i) B T B ATH WL G #HA17 . fil 41 set (Tabc') ==
frozenset ('abc') k[ True, set ('abc') in set ([frozenset ('abc') 1) tHh—FE,

THESHE LRI e EHEF ke B, TP RS EAM M EG AHE LA X
FHFEE, HILPAR P LR A False: a<b, a==b, or a>b,

HTHAIUE L THAHIT (FHEXR), BHEAGHRINSIER 1 ist . sort () JEMH 1T I0E L.
EAEMITR, STHBEER., WA hashable.

BEG Tset LBl Hrrozenset 1y Z 3k §l 715 B K538 0] 5 55 — A 45 A EOM R 79 26 840 il 4n:
frozenset ('ab') | set ('bc') Rk frozenset HISLH.

FEINE T H T set MABERH T AR AR frozenset SEBIHHAE:

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

A, ININSKH others YT TLE

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

EHES, R HPHERTE others FHAFFER TTE .

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

NS, BBRE A AEET others FIYILE.

symmetric_difference_update (other)
set “= other

B S, RRBAET RGN — AR R ER TR

add (elem)
FFICE elem TRMBIHEE T .

remove (elem)

MEETHERTCR elem. AR elem NFAET RGN T K KeyError,

discard (elem)

UWRICEK elem FAAET I PR HAD R o

pop ()
MEETBERHRELE LR WRESNEN LG K KeyError,
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clear ()

MEG TR LR,

W R, JFiB3 B WA Bupdate (), intersection_update (), difference update ()
Msymmetric_difference_update () J{ERHEZALE ] AT RAE N ZEL.

YR, __contains__ (), remove () Mldiscard () J7¥EN elem ZELA] REE—> set. KX —
AN frozenset BHATIEER, SR elem G A — %A 52

4.10 BREFSERY --- dict

mapping MG ¥hashable (AW BUERRX G BGTE TN R . HEACE —FRfEBGT A F 8, (XT
HAGRIRIESH List, set Htuple FNER, PAfcollections ik, )

FHAHE LT AR . dkhashable f(E, BME8IE . FMEHA PSRRI (RN BT (ET
FEXTRARRIEAT IR ) NPT PR B S 2 A S ol PR A P i) — FBORIU = An SR A BB 46 (314
1A L. 0) M AT AR R R G| Al —F A H . (HREER, s TR TF S SRy,
DRI e P A B R W 1 )

FHLAT DLE A DA S R S E XS RE S TS Z R EIE, flan: {'jack': 4098,
"sjoerd': 4127} B{ {4098: 'Jack', 4127: 'sjoerd'}, WR[PAHEIT i ct TGRSO,

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

AR [ ARG, BT R A BB ORI AT RE 2 1 T SRR R AL

WA A B ESE, RS, RAGH —MIE SO A T 4, fHOlE—
A HA GG R B ) 8 . BIAGE, AL B SRR — A iterable X4 . R PTEAXT S
R — T AR B R — AW B 5 AN JC R B AT AR 5 o B — T ) 81— X SR A 3 - S ) —
g%ﬂ%;{g%%@ﬁﬁﬁﬁﬁ%ﬁo AR B R DAL, R B n — MELRF A HAE
ML RE

WEREG I T KBTS, WRETSHEHEXPOMAS BT M ES OR8N 7. WEREMAR &
CAFTE, KA X SEEREIOR A ES B E.

VEREER, PATF/RFIRERFHIYET {"one”: 1, "two": 2, "three": 3}:

>>> a = dict (one=1, two=2, three=3)

>> b = {'one': 1, 'two': 2, 'three': 3}

>>> ¢ = dict(zip(['one', 'two', 'three'l, [1, 2, 31))
>>> d = dict([('two', 2), ('one', 1), ('three', 3)1)
>>> e = dict ({'three': 3, 'one': 1, 'two': 2})

>>> f = dict({'one': 1, 'three': 3}, two=2)

>>> g == p == ¢c == d == e == f

True

}%!%z/ﬂﬁﬂ THRER ALK 8 T 2R 07 X BB A R Python ARl FF Vg8 . oAty U0 m] ik AT
A R B

XEE R LT SRR (PRI 8 SCRYRST A 24 X Ff ) -

list (d)
AR ] d P A A B B

len(d)
AR 8] 7 d TR
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dlkey]
R[] d HPA key SSRGS B HONAEAE key M5 | K KeyError,

R TREL T H Y __missing__ () I H key NFEAE, W dikey] #AEEEITZ T EH
PP B key VENSEL. dlkey] BEJGRFR IS G| % __missing_ (key) M FrR[BI5] & B4EA]
XA E R WA A ES O E S AEBEA _missing_ (). WIRAKREN __missing_ (),

WG|k KeyError, __missing__ () MAUZ—ANIE; EARER B4 &:

>>> class Counter (dict):
def _ missing__ (self, key):
.. return 0
>>> ¢ = Counter ()
>>> c['red']

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

EHEH TR T collections. Counter SEFBHRAUIT . i85 —AFF _missing_
FHEREHcollections.defaultdict Frfli M.

d[key] = value
¥ dlkey] N value.,

del d[key]
$5 dlkey] M d fRSIR. WLRBUHRIELE key M&F| % KeyError.
key in d

SR d HAFAERE key WIIR[E] True, HINER[E] False,

key not in d
ZMT not key in d.
iter(d)
IR PAF I A TCR AR . X2 iter (d.keys () MPE .

clear ()

Mol B P T TR

copy ()
R[] JE B P8 DL

classmethod fromkeys (iterable[, value])

(IR A iterable FFEBIE— 7L, FHAFREBCA value.

fromkeys () se—IREHFIAY LT . value BRIAK None. FirAEHH# A 51— Sl i) S2 61,
PLE value SR — AT AZ 0 G Bl U028 51 Sl e B0 78 L o BORIBUR R AYME, 5O e
S

get (key[, default] )
W2 key FAAET ML WIR ] key HOMEL, 75 USR] default. U12R default K45 HMERIAH None,
ﬁﬁﬁtﬁ%?@%%glﬁKeyErroro

items ()
R I (5, fE) XD AR A . S WALE A 2344,
keys ()

A 0] p o7 SRR 2 B — BT . B AL A 2 A

pop (key[, default] )
R key A7AE T 7 M A ARG AR BRI R 0] HAK, 75 W 0] default, U1 default R4 H H. key A AF
TET A, MaFlkKeyError,
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popitem ()
MFHAFEERIFIR B —A (%, 18) XF. B LIFO (35t H) By gaR .
popitem () & T X FHMITHFAEENER, XEEGHEEPEEREMIH. WRFHBZ,
Hpopitem () ¥5| K KeyError,
3.7 W s BUAE SRR A LIFO Y . #EZ HIMMAS Y, popitem () xR [E—AMME R 48/E
o

reversed (d)
R[] —AN 3 PRI U ) 2 A0 . X & reversed (d.keys () [HREER .
3.8 WUHT A

setdefault key[ default]
W T IATAERE key , SRIFVEMME . WRAIFAE, TAMEN default 115 key , H1R ] default . default
ZRIAH None.,

update ( [other]
TEHK B other BSEMEX 7oL, B lFARHE. &[0 None.

update () %5 —NFMIF G, 3F MY (PAUKJE N 1) o4 s H At a7 2% £ %
SFR) MBS, ARG T REFESE, W2 DU IS & 0 BAE X 5 R d
update (red=1, blue=2),

values ()

A ] p P SR B — BT . 2 AL & 2 54

WA~ dict.values () MEZ B A IR S 2R H False., iXFE dict.values () HH
E%thiﬁ?ﬁﬂ‘ﬁﬁﬁ?ﬁﬂﬂ

>> d = {'a': 1}
>>> d.values () == d.values|()
False

d | other
Er 7 d Rl other PR FIEDR AN —H T, P U E T, 24 d Al other 5 M IR BT,
other WEALIE .

3.9 BT

d |= other
H other WERIEE FHFM d | other W[ DA Emapping B iterable PEEAENT . 24 d FIl other 45 A R &I},
other AEALIG .

3.9 BUBTIMA.
WA F LA R HACY BT EAMER (%, ) XA SM% (REBENF) . H7 R o<, <=,

>=, > &5 K& TypeError,

TR IR AR o TR SRR A 2 T . BRI A I B RE A B AR .

>>> 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}

(Rt
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HEH L5
>>> del d["two"]
>>> d["two"] = None
>>> d
{'one': 42, 'three': 3, 'four': 4, 'two': None}

3.7 ISR S SRR AT . BEAT A2 3.6 RFFIARY CPython SEHLANH .
T L P AT

>>> 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)]

3.8 fijw B A ML A TR
L%
types.MappingProxyType AJ ¥ HRAIHE—dict R,

4.10.1 FRUEIR

Hdict.keys (),dict.values () Mldict.items () FHREIMRTEE LB 2., %05t & i
— DS, X EWE YIRS, LR SR Y R
U AT AR A A=A 5 G B 8, SRR ke -
len (dictview)
IR [a] L 2% H R

iter (dictview)

WA EE (DA (%8, ) honERMITAHRTR) MRS

BORE R A AR B0 7 P TR . X FEE AR zip () SRAE (fE, #) X pairs = zip(d.
values (), d.keys()). B—MEHRANER TR Epairs = [ (v, k) for (k, v) in d.
items () ].

EVS 0 2 5 7 St g 2% E BT L P AT IR T RES | K Runt imeError M8 Lk st 4k U A 4
H.

3.7 WU AE: UL SR TR ANGT o

X in dictview

A x 2N Y F I AR B RO (FES G — ML T x BoA—AS (8, &) Jcél) WHRM] True.
reversed (dictview)

IR ]S PRI S (R . LR S A A A S B0 A TR AR

3.8 fRCEE A SRR P AR 2 T a0
HMEEMTES, FHHABAES Bl . WRIraEEZ T EA, B (%, #) XEAEE H
A, 2K HMERSRUTES. (EREWAP AR TES, HEZEEEESAELN.)
MTRUTHEGHIE, g idcollections. abe. Set Fig LM ATHRAERZAR0Y (Bl ==, < 3
/\)o
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— M T AR A s B

>>> dishes = {'eggs': 2, 'sausage': 1, 'bacon': 1, 'spam': 500}
>>> keys = dishes.keys ()
>>> values = dishes.values|()

>>> # iteration

>> n = 0

>>> for val in values:
. n += val

>>> print (n)

504

>>> # keys and values are iterated over in the same order (insertion order)
>>> list (keys)

['eggs', 'sausage', 'bacon', 'spam']

>>> list (values)

[2, 1, 1, 500]

>>> # view objects are dynamic and reflect dict changes
>>> del dishes|['eggs']

>>> del dishes|['sausage']

>>> list (keys)

['"bacon', 'spam']

>>> # set operations

>>> keys & {'eggs', 'bacon', 'salad'}
{'"bacon'}

>>> keys ©~ {'sausage', 'Jjuice'}
{'juice', 'sausage', 'bacon', 'spam'}

411 LT EEEEHER

Python (] wi th ) AL b T SO BRI 2 GIE T L F SC— M. JERERATSIEI T4 1]
D, SUVRIP D XK SUBATIT bR, AR RHTATIE A LR 30, HEAETA T o TR i
ARSTE

contextmanager.__enter__ ()
BEAGBATIN FTF SO ] G Bl SRR B 2G24T I B SCHYHARRT R o B O7 AR IR B 2 95 i 21 )
I BTN SUEBRARY with iBHH as TP RITRIRAT

— AR U H B R SCE BRI B 12 file object. XSG M _enter__ () IRBIHH &, DAL
Yropen () BMAE with A H A BT s

— R[] EBXT S0 R SCE AR B TR decimal . localcontext () FrR[EIRXTS . MFPE LR
2SR5 B Y decimal bR SCHRCN R AR decimal R SCH)— AN EIA IR MHZEIAS . 53X ARV with 1EA)HY
BT Y BT decimal B R SCHEATH R, AL with 54 DAAMIARS

contextmanager.__exit__ (exc_type, exc_val, exc_tb)
R EATE R SO R B — AN /R AR > 22 B BT A 26 B AR ) S 0 2 75 B 24 9 R i . AR AEPAT with
EA R EA AR AR T R, WSS REEE, HAREPIEE . FEHAEL T =134
¥J°A None.,
B 5 R B — A EAERE S 30 with B bR AR AT B TE with A2 G A]. 7505
i#@?}lﬁﬁ“&%%&ﬁlé%éﬂ?%o TESE T VR PAT I B] A2 B S R S BURS with AR iE A iR b &
BT S5
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2 A S5 20 N B A W B R 5 | AR, O VR I 243 ] — MR (B AR A 5 VA E i 5
W HAA BB os | K 5 . XAl BRSO B (A I exit () HEREHET K
e

Python 7 SC 128 BN U BRERR SRR 5 I ARAR [ . SO sOHADRT R AP P, DA 07 (M4 A
B HRERAAR BRI BT SBL BTN SCE B DASL, AR BUR SPAIRAEE . W Z P context 1ib
BRATFA KA 7B o

Python fjgenerator flcontextlib.contextmanager &M g5 #8752 B X Lo i [ £E 7 . R
i jcontextlib.contextmanager %¢ i f K BEMi — A iiAs bR AL, BORFIR [ — A SEH T 0 B
_enter_ () and __exit__ () FIEM BTN SCUERES, A PSR 28 2 10 1 A2 ni#w bR B0 7 AR i ik
S

T YERL, Python/C API Ht Python X G2 i S BU L) - A FEXHX B8 VAR L T IR AL . REBEE SOGX B8 YA
SRR AT R 1) Python ] 17 ) Jr VAR R M. SR EBATI BN SCRFFEHALL, AR Tl
AT W] AZ IS

412 HiPELE

PR SR — BE AW XS G o X BEXS GRS — PRI A

4.12.1 {Eh

BEHLME— B RR IR B A 2 BTG 1) m.name, X HL m Jy— IR name 151752 AL m MFF SR FH—1%4
Mo BEHRIEPET ABIRE . (R import HA) HORBLILZ M R —FiffE; import foo A%E
SRIFAE—44N foo HIREBRXTS , T BERAFAE—DXIT 44 foo RIBHE GRAME) € 3Ls)

TABHE —ANERIEMEdict . SREEBIRIAHS R T I BB T IR S PR R S
%, HREHEEEN  dict BRE RTAS n. __dict__['a']l = 1, E&fFm.a @@Lk 1, HEER
BEH m.__dict__ = {}). FEWEZBY _ dict__.

WET RS PR RS 5 <module 'sys' (built-in)>, ARGEM—DICIEME, WEE

<module 'os' from '/usr/local/lib/pythonX.Y/os.pyc'>,

4.12.2 % 5%HI

KT X LEAAE 2[5 objects Al class.,

412.3 T

PRAICH Gl ) R A U o X R BSOS i ME—#RAE 2 R B - func (argument-list) .,

Sebr EAFAEPIRIAN ) R RO G A E RO 7 1 SCeR B T SRR RIRR I B (IR e %), (RSB
TR, B R A

2% Hi 2 5 function,
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4124 B

Tt B F SRR R R AL AAEAIE: WETYE (BIINF)%A append () k) FIZRILEI
Ve WE IR RN ESEE .

QAR AR — N SEF kA s (RIE AR 2 25 B R %) , IRSAF B —DRpIRRT 4 gre 7 ik (5
PR =87 k) W5 U, BEaX self ZEURMBISEINER. 950 Ik HA WA FRR M H e
m.__self_  #AFIZIEMNS, Mn.__func_ BEITENEE. HH m(arg-1, arg-2, ...,
arg-n) BEEM TR m.__func__ (m.__self_ , arg-1, arg-2, ..., arg-n).

G BRI, FBE T EN GBS RBUL B R M. B, T IORE I Si b AR T R 2 M e KL
X4 (meth. _ func_), WICAARVFBREEI E T RN B YE. S B8 T IRy @ 1 & 801
KAttributeError, MEBLEITIEBIE, RLATE T Z KRB0 G b B U A T30 B

>>> class C:
def method(self):

pass
>>> ¢ = C()
>>> c.method.whoami = 'my name is method' # can't set on the method
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
AttributeError: 'method' object has no attribute 'whoami'
>>> c.method._ func__.whoami = 'my name is method'

>>> c.method.whoami
'my name is method'

HZ A5 BiEZ 1 types.

4.12.5 DI

RIS R LBU AT “Ohgiie” B ml AT Python {CRY, BIAN—A-eR%ik. ENTARTREOHSR,
NENAEE X HA RTINS o AR B compile () sBGRE], FH ]l M e& BT 511
__code__ J@MEMHIEI. S code B,

A PAE AT S (AR AT ) dhexec () Bleval () WHEBRBORIATECRE.
25 B 155 types.

4.12.6 HTIMR
REI R RN TR G LA, X RAYEBNE T N E R R voe () RIREL. FRBUBARIRIIEAE . ARl Aap

Pt ypes @ LT FIATREN BB A FR.
%ﬂ%ﬁ#%%{iﬂé%/ﬁ <class 'int'>,
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4.12.7 =W

x5 4 AN B R MHE A R BOITR ] . B SCRHME AT R A BE . 2505 A —FME None (X 21 B
#FR). type (None) () &R [R-—EAfH .

ZA LGN None,

4.12.8 HBRFFHR

AR EB T YR (B0 slicings). B A AR R EAE . B S A —FMEEL 1ipsis (X ED
WEAFR). type (Ellipsis) () &EMEIIipsis Bf,

PR EE N ELLipsis B . ...

4.12.9 RLIAHR

M G SR N R A ez B T EATIA LR 2R B iR [B1E . 11525 7] comparisons | fiff B 2 {5
B. Ristg HA—FE Not Implemented., type (NotImplemented) () &4 Bux#H7] .

Z SN Not Implemented.,

4.12.10 fH/R{E

i/RMERMADHE AR False Ml True. EAIBIIRF R BB (A H At fE o n] 2 E B e e
(). TERCFRM LTS (BN ERARZEAFSE ), BN AT A O Fl 1. NER
Z@U)Dool () IR R A oA R E, REEZE AR — D25 (S L2 HIRE 41
g ).

BB B3R False il True,

4.12.11 HEBIE
K BTG5 B B types. Pk TR . [RGB R g A

4.13 FH%REH

T LI M QR BASIN T— ek Rist, EMNEAKANEN. Hh 8 Aagair ) N
ERBIS .
object.__dict__

—AF A AT X 5, TR (WS) 8.

instance.__class__
RELBIFTEIIE
class.__bases___
HI X R B B2 Fr A Y e

definition.__name___

K. WEG T, WA SRR LI AR -
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definition.__qualname___

P BRE. HE. IR B AN LB W qualified name.
3.3 BCHTNA.

class.__mro

BEE P i 2R AU CAL, FETT IR A S BT B R A AL

class.mro ()

BT R —ACAR TR, DA HSEBIE Fl T AT Iy . B AR L B g, AR

T mro 2z,

class.__subclasses__ ()

B R bR TR 55 AR 5. 07 RFaR [ —A> i AT SR AR B A 265 | 4

ARSI Blan:

>>> int._ subclasses__ ()
[<class 'bool'>]

84
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CHAPTER D

[ElZ2 By 5151

F£ Python Ht, Ty S # b 25N — MR H BaseExcept ion IRMSEHI. FEHA R K — e except
THR try iIHRH, G TRESAPEATIRAE B Ix KRR ER (EALH ¢ FriRE i RmEdR) . i 7L
P BIB BT AR KR IR R AN SF R, BB EATRAMIER 25

TS R T AR N B RO A . B AES AU, EATERAS B — R S B A
JEAR “RBIE” . XA — DR 2 ME BT (Fa— RS A— AR IR T4 ) AL
el KIS B B 5 75 s .

PRI AT DAG | & B S . XA R TR S i AL PR P B R A R A, bR TR S A T M)
SER R DU (HRIETR, WA ERBLRIBER (AR S | NS 4 R R

WOE S KA LA T R A DA T S s AR Y L M Exception RECE WA TR A Z
MBaseException IREFH W RHE. T EXRENTELE E 1] PATE Python ZFERY tut-userexceptions
W EE .

U7 except B Finally FAIPTIR (HEHTIR) S, _context _ &AL AFMINIIR
—ANFE AR AR AR T, I 2 S R B [ A R R B S R 1 S A S ) S

YRR (MR R raise SREHTI R LHIEAEN F#) 1, B RE L30T
PR A raise ) from RANTE— XA IR A:

raise new_exc from original_exc

IRTE from 2 JGIR KRB — N F B None, B BHEMS KM SH FoidE N _ cause_ . WE
_ _cause__ &AM _ suppress_context_ BN True, XHAI raise new_exc from
None ] DAA SCHIRFH 5538 B 40 S ok Sn L H W (Bl ik ke yError oAt t ributeError), [FR}
IEIHFETE __context_ HFe ] AR AELE AT 21 T N4 -

BT SE A S I DASN BN A 2 R X SEER IR ) S . __cause_ I S ER I S WRATAE
¥ EER, _ context_ WA B ZESENAE _ cause_ HNone I H _ suppress_context_
HRAE T R o

ANEFEMFPE LT, A RASTEEM R ERE 2 GEN, DMERNEG TR 2R RmIs ke —

ke
MRE

85



The Python Library Reference, £[EF] 3.9.0rc2

5.1 FH3k

T A HAR R R
exception BaseException
A N E SRR ESE . BORNIZBUN 7 B SR EARIAR (X FIF LI T Except ion). WIRTEIZE
WSEBl EJ M st (), MEREISEBIMSERIR, B LA SHO R =755
args
B4 R E AT S HOTA . FN'E R (BIAN0SEr ror) 2R E BEM S 80T IR T itocdl
FITCERRIRIN & 3L, A 30 5 e — 2 A RS B B 4
with_traceback (1b)
W VEAR b SR S R B B R [EHZ R X 4 o Bl RS AT (9 T U7 S o A B 7 v 4l
H:

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

B E BT IRAEH XS MERBAERTME AW NEFE: OverflowError, ZeroDivisionError,

FloatingPointError,

exception BufferError
M5 Gk DA K B B TR A TIN5 [
exception LookupError

WL IR AR 214 e St Bl 5] T i A B B R B | IR 5 | K B % TndexError, KeyError, jXAJ
PAE it codecs. Tookup () SREZFI K.

5.2 RiFRw

PAF R T AW KRR
exception AssertionError

2 assert BHARIMEPRIBES| %
exception AttributeError

BIEMHES|H (30 attribute-references) Sk I MHIF 055 Ko (C4—DXFRIAR LHE MG | SR
TR(ER B & TypeError, )

exception EOFError
Yinput () KR BERETEICE Ik B SCPFEE AR 1F (EOF) PR3 % . (738, 10. TOBase . read ()
Mio.TOBase. readline () Jy{AEE %] BOF NIKHR [ —AN2 FA4FER )

exception FloatingPointError

H AT ARBE -

exception GeneratorExit
Y —A~generator B,coroutine #f 7= ¥4 5] % ; 2 WL generator.close () fll coroutine.close ().
THEWKHBaseException i @Exception, FHMEEA FRILEH AR — R,
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exception ImportError
M import WA B HGE B BRGNRF T . FFHY from ... import HYfrom list” £77E
TeVEHR B AR P51 %
name 5 path J@ M AE X AT QO T B HORBUE » BOE R BN AR 1l AL
BB -5 i S e AL R SO F I B A

3.3 WS IS T name 5 path @

exception ModuleNotFoundError
ImportError B ¥, B—DBIRTLIRPE CIBRF A import 51K YfEsys.modules HHF|
None B 25| % .

3.6 BUHTA.

exception IndexError
2 7 5 A IBGRR G L R S A (DR RS | 2 s U B RV TS L AR & R IR 2 B8
W TypeError 2451 4. )

exception KeyError

MTEIA ARG PR TR E MBS (F) BERPRERES % .

exception KeyboardInterrupt
BT PIBeE GEHCN Control-C B Delete) MPRFRG K. TESATIIN], 2 WA DN K5 .
B YR H BaseExcept ion AR S Except ion MRS ERAMEER, XA T DAES IR
R -

exception MemoryError
YRR NIRRT GE MR —2EX R ) BATIRBORG 1 K. RERA(E R — 745,
FHLERAD () BERER T A7 R TIREM NS B (C i malloc () eR%L), fFFE
A VA SR REE M A 0L T 58 WO (HEHETER DAGI K — 5%, XL REST B i Ak [ 9] 1
B PAE R S B ) R AR

exception NameError
MR RERE A SR A PR AR BN RS | o R DU TARIRE S AR RERIY(E R — SRR R, H
AL SRR B AR

exception NotImplementedError
B HIRE A Runt imeError, TEMI A E AR, IR T5 A 47 H R PR AL T 3I% 0T X
BORTEHEOR BT A B ISR R BAR S TR I 5| 2 e 5

flE): AR KRR B AT O AR AN GBS - TEBUTE DL B2 L e 8 AT / ik R
iR S, SEAETRFRHB None,

#E): NotImplementedError il NotImplemented ANA[FH#t, RIMEEATG ML HE. &
ZfNot Implemented T A FA B BT TEEAN I .

exception OSError([mg])

exception OSError (errno, strerror[, ﬁlename[, winerror[, ﬁlenameZ] ] ])
VU HE A — A ZR 8 R R0 [ R G O B IR I 5 A, ISR AR R 4 /O AR RIG BT AN SO AR
B 8 BALC W % CRERRARASHER SR TER R ) .

ey i 25 —AERT BCE AN AR R B M . WSRO E X LR I MBI A vone, ST BEI] T 3
7, WREAT =S, Wargs @RS i BT SRS S BAUR 2 o4l

T AR L PR ol (AL )& OSError IRAST-2E, MR 3OS exceptions HH P HliA ) . BARMT2REURT
AW errno i, WATHATE HIZEGEE 54 KRG OSError WAL, 3 HAE TR R S BAK.
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errno
RHT CAR errno MRS .

winerror
1E Windows I, MSHCRH45 H )5 A2 1Y) Windows 45145 . T errno JEHRHE A 5 RS 7E POSIX
AT AR IE .

1£ Windows |, 415 winerror #5528 2502 — A58, Werrno JEPESRYE Windows 45 1A k1
E, i errno ZHAH M . FEHAME-G b, winerror ZHRUSH W, I Hwinerror JRHARGAL
1.

strerror

BRVE RGP ML B A R 05 S - EXE POSIX V-5 1 C B % perror () AAFA{L, 7 Windows

Fi 2l FormatMessage () .

filename

filename2
MT 5 RGEBAAAE K Bltopen () Bos.unlink () KR, filename @& 45 KA T
4. ?ﬂ‘g?ﬁ&?ﬁﬁ\iﬁ%‘?? LRI BREL (Bl os . rename (), filename2 ¥f /2L 45 R 55
Y "

33 flR¥E$#: EnvironmentError, IOError, WindowsError, socket.error, select.error 5§

mmap.error B AEHEIOSError, Mgl BRI HH—A~12K,

3A MU AE: £ilename JRIEITERHR A G REIRIESCIES , AR Lo 2 i s T30 R G it
T2 R4 PR BEAMEERINT filename2 #4318 432 M &I -

exception OverflowError
MAARBEMEER KB TE R RS K& o XREBORBA TR E (‘T 5] KkMemoryError 4
ALFEER) . B2 T REE, AR STE AR 2SRV R L T 5] % OverflowError. K24
1E C i/ DX SO i R AL, REHOF RB A G4

exception RecursionError
I 5 8 IR 42 HRuntimeError. ‘B 2 1E ffF B f% K W % BLE o i KB 0 JE (S Wsys.
getrecursionlimit ()) B#%5] % .

3.5 BUFTMA: FEHZ B R K Runt imeError,

exception ReferenceError
WS RAE M H weakref . proxy () BREUITRIEI 555 FIR RS | B9 E R Bk mc ) &
PEmSBEE 1 % . ARSI EZE R HS M weakref Bk,

exception RuntimeError
A 2 — AV JE TAE AR DRI 5 | K. RIRRI(E R — eI TE e K2k T A4 Y
TARH

exception StopIteration
HINE R B next () Miterator f)__next__ () JFikFT51%, MARFIRIZENGAGE LT —Ti.
VRS B value, TAMEZRHINSELA L, BME vone.

2 —A~generator B coroutine FEGR IR, K5 & — P StopIteration SLH], PRER B IER 4 H
VEF AT value B,

A0SR A A A AU B3R B[R] 3 M0 5| & [ Stoplteration, E X H ARuntimeError Of
ffstoplteration fRENFEH REIEED).

3.3 MU SE: AN T value JE M KPR S R BUTRR BB R DI RE

35 S 5I AT from _ future_  import generator_stop LI RuntimeError # i,
Z: Il PEP 479,
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3.7 MCE s BOAX B A AT S PEP 479: FE Ll as 5l K iystopTteration iR B

“HRuntimeError,

exception StopAsyncIteration

WA —~asynchronous iterator S5 __anext__ () FIERS| A AMEIEEREE,
3.5 BUBTmA.

exception SyntaxError
LT AR TR B DRI RS | K. XA DARAEAE import 4T, XN EMHexec () Bleval () 1Y
A, SRR IR A SR A (AR EREL) B

SRR LB F JEYE £ilename, lineno, offset fll text HF A EMTT RN ARG B . FH
SR st () AR B E SRR

exception IndentationError

EARIERP 43R R TERAE IR E R . K@ syntaxError —1 2K,
exception TabError
A AL SR R S A — B S R85 1 K . 1&g TndentationError BI—P1K.
exception SystemError
URRRE e A BN TR 1%, LA DL RS SR i K™ B B BRI A R RS 1 K. RERI(E R — 4R
R TA AR PR (R NIRRT ) .

AR 2405 I A A4 2545 /R 9T | Python fERERS IOA/E 2 sl 4E 97 N Do 15 TA IR 45 Python fRRERS I IR AR5
(sys.version; EATER H.3 Python 3G IARHEFT EIHK), AR RINE (58 Bndfa)
DAL ] REfik % B IO AR TS

exception SystemExit
W HEHsys.exit () MEEI K. BYK HBaseException M @Exception PARLRA 289k 4b
PlException WIS RE MR, X i IL o IEH b e DA SECRRE R 1 . W e R BE,
] Python fFRERRFLFHE H : ANSFTEMTATAR MG B . M s S5 G E# S sys . exit ()
FIRATE . WIRAZ(E R — AR, MBI RGR LIRSS (S84 C I exit () B WRZMEN
No)nbe, MR ARSI AZE; R HALER (G757 ) . WSFT EIR S E IR RS
BHh—.
tsys.exit () WM SBEEN— A5 AEREHUTIE HAL B F (try HAH finally F4)),
I H A AR AR P ARAT— B AR A 0 B 2 2 il R AU o A SR 4 XA st 75 a7 RIGR | (3 an e
WHos. fork () ZJaHFEfEH) IR Hos. _exit ().

code
gyt iR IR HPRASTHEARE R (BRIAH None.)
exception TypeError
A R BN TR BANE M I RIS T | e RIRIIER — DT H, 4 A R IA
PERCHITHERS -
BesE A PSS A, PAZRBH 0 A RIEA T RN 32 SR AN Y 2 52 508 o SRELASRS
G2 SRR E RV E AR RS B LA SE B, BF R | 3 24 i B Not Tmp lement edError.,

SR B (BIUIAEEOR ine WAEAT 1ist) N2 3E TypeError, (A ASBMEM R
(BN e ABERIERE Z SNRELED WY 24 38 valueError,

exception UnboundLocalError
2 oK RE T Y O SR A R AR s R AT ST, (HR 5 O R 40 AT AT B RS . R

%NameError E]/\Jé/l\?% o

exception UnicodeError

2 %45 Unicode #5124 P Bl AR IO A RIS | B . ILRH @ ValueError —A> 12K,

5.2. RRE 89


https://www.python.org/dev/peps/pep-0479

The Python Library Reference, £[EF] 3.9.0rc2

UnicodeError B —WHIAR L ek R0 E1E. Bl err.object [err.start:err.end]
225 th - B RS 25 2R WU R TCRUTA o

encoding

T A BRI 2 5 44 FK o
reason

TR 8 I AR A B R A AT R
object

S PR e ] o B AR RS O R R
start

object F IR UG BRG]

end
object MILHEIRIA R ERT] ().
exception UnicodeEncodeError
MTE SR A % A2 5 Unicode # KRB RINIFREG | K. BLRHE R UnicodeError I—P 1K,
exception UnicodeDecodeError
MTEAERD IR %42 5 Unicode # R AUBEIRINIFREG K BSRH R UnicodeError I— 12K,

exception UnicodeTranslateError

TEREH I AR P % 2B 5 Unicode AH R AYHHRIFHT o BRH R UnicodeError B—A13K,

exception ValueError
2 4 AF Bk B U ) B IR R BB A E A R S8, I B OO BE R TEORS i Y R O
W IndexError FHERBPEHE] % .

exception ZeroDivisionError

AR EEE N SECIBRRE . RIRIER — DR, SRR S 2 AL
IR R B AS Z I RCAHIARAS s A Python 3.3 JHR, EfT#KEOSError 514
exception EnvironmentError
exception IOError

exception WindowsError

FRAE Windows HH ] .

52.1 OS ®&&

PHIFRH I N osError T3, ENTHRIE RS R IUHEHE] %

exception BlockingIOError

B DALY B E N ERERN G (PINEET) B ZEN RG] %, X T errno

EAGAIN, EALREADY, EWOULDBLOCK %H EINPROGRESS,
T oSError EHAWIEYE, BlockingIOError ibg—/NEisMNgEM::

characters_written
— AN FORTERIHIERTE B A SRR TAE MR B Lo BB Zrh VO S Ittt mT
Ao

exception ChildProcessError

BT R ER I 955 | %« XFY.F errno ECHILD.,

exception ConnectionError

ST KRR
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H T 2% HBrokenPipeError

M ConnectionResetError

ConnectionAbortedError
exception BrokenPipeError

ConnectionRefusedError

ConnectionError W2, BiXEFGAR—
B & . %W T errno EPIPE §] ESHUTDOWN,

i 2 9 K P4 T
exception ConnectionAbortedError

, B E AL XHEANEREY
ConnectionError 138, Mi%E2e
exception ConnectionRefusedError

O IR RES | & . KR T errno ECONNABORTED
ConnectionError W35, 24i&ER:

exception ConnectionResetError

W ImFE AR5 & . XF T errno ECONNREFUSED
ConnectionError (T2, IEFEHON i B B IF851 &« XMW T errno ECONNRESET
exception FileExistsError

N VAR I %

exception FileNotFoundError

_\_\L
2 A A EAFFER) OB H SRBPRIES | & . XTI F errno EEXIST

PRI SO H SEAE (5 % XL T errno ENOENT
exception InterruptedError
2 R G i ALG 5 H TR . X errno EINTR.
3.5 A M RGP MG S /)
THERY (JfHEZ L PEP 475) I ARE| X InterruptedError
exception IsADirectoryError

Python BUEREIARLIM , BrAFLE SR T5 K
AR H SR

exception NotADirectoryError

TR (Bllos . remove () ¥5#51 K& o XTWTF errno EISDIR,

UAEBA L BRI BT P $0F

LR — N AEH FREHAT H FEAE Blfos. 1istdir () W¥#51 % . XN T errno ENOTDIR,
exception PermissionError
errno EACCES #l EPERM,

TR BRI RERT | BBl /D SO R SRR
exception ProcessLookupError
Y25 E WA AFAERR- 9T | 5. X T errno ESRCH

exception TimeoutError

. KT
S

B RGBT LSR5 & . XY T errno ETIMEDOUT.
3.3 BOHTMA: In T PA_ g 0SError )12
2%

PEP 3151 - 5 OS il 10 S /2 IR 4544

5.3

I

- =
=

Tl

WRNFES RS S5

exception Warning
EEIN R

exception UserWarning
P AR By A B

B SR T RV

(3]

w
gt
of
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exception DeprecationWarning

USRI At A A R TN At Python TR 1, WIDARCAE -5 57 AR MEAR S AU HEK

KPEONE SIS 2N, £ __main_ BIHCPRINGLLERSN (PEP 565). 5 ] Python 7 %A% X & 2
AN .

exception PendingDeprecationWarning

X E A BRI, (5 R AR ST AT S il B
AR YL B EREARA T RER T S B A MOGE T AN T L, i B 24 | A 1 7 11 0 94

Fiffifflpeprecat ionWarning.,

SR ERINEE I e e 20 . B3 Python Fr 2 42 X, I & R IE 4
exception SyntaxWarning

SR TERA SR i SRR
exception RuntimeWarning

SRS T AT R D 1 B2
exception FutureWarning

USRIt A 2 A Python T4 5 W ) e 8 PG, IDAREAE 5 B 5 RS A S i
%,

exception ImportWarning

SHERIHTA AP R] RE A B DA A B A ) B
KPCENE G IR 20 o 5 Python Tr A2 X, & B I

exception UnicodeWarning

55 Unicode #H &) B2k .

exception BytesWarning
Hbytes Mbytearray fHRIELHIESE.

exception ResourceWarning

BRI A A L
DB E LIRS 20 . 3 Python FF % 4% X, & BoR B
3.2 OB

5.4 FEBREGH

NE S H R R T :

BaseException

+-— SystemExit

+—— KeyboardInterrupt

+-— GeneratorExit

+-— Exception
+-— Stoplteration
+-— StopAsyncIteration
+—— ArithmeticError
| +-— FloatingPointError
| +—— OverflowError

| +—-— ZeroDivisionError
+-— AssertionError

+-— AttributeError

+-— BufferError

(Rt
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#EHE—1)
+-— 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

+—— NotImplementedError
+-— RecursionError
—-— SyntaxError
+-— IndentationError
| +—-— TabError
+—-— SystemError
+-— TypeError
+-— ValueError
| +-— UnicodeError
\ +-- UnicodeDecodeError
| +—— UnicodeEncodeError
| +—— UnicodeTranslateError
+—-— Warning
+-— DeprecationWarning
+-— PendingDeprecationWarning
+-— RuntimeWarning
+-— SyntaxWarning
+-— UserWarning
+-— FutureWarning
+-— ImportWarning
+-— UnicodeWarning
+-— BytesWarning
+-- ResourceWarning

\
\
\
\
\
\
\
\
\
\
\
\
\
\
+
+-— RuntimeError
\
\
+
\
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CHAPTER O

AL ERAR S

AF ARG AL T2 B AT A A AL SOA AL B 55

FE= i bR S 2 TR codecs HE S SORMEBITEERI . BOAMB TS Python j BL5RHH 22
CPSIEE N S FE IR

6.1 string - HREFHFRIR/E

PARES:  Lib/string.py

L%
IARFH) ER st

FHBa T &

6.1.1 FHBEE

LA o SO B
string.ascii_letters

FXfrikascii_lowercase fllascii_uppercase HaMIBHE. ZEAMKET 5= X,

string.ascii_lowercase
/NEFHE abedefghijklmnoparstuvwxyz ' REAKEIT I X, AokAEwAE.

string.ascii_uppercase
KE5+H}F ' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' o ZEAMKITIE S X, Ak AkAs,

string.digits
TR 10123456789,

95
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string.hexdigits
PR '0123456789%abcdefABCDEF ',

string.octdigits
FAFER 101234567,

string.punctuation
HITE C DI B P g A AR AT 5 19 ASCIT A7 Pt U FAF e L #8868 () %+, —. /15 <=>2Q [\
171~

string.printable
M AT T BN S 19 ASCH FE45H I F/EE . X Bdigits, ascii_letters, punctuation
Mwhitespace B)EH.

string.whitespace

HIB R 22 TS 1 ASCIL AT AR o Hoh i st il AT, 1% dEATRIZ 1) 3l 4 -

6.1.2 BEXLFHFHRHENL

P A R R T AL (] PEP 3101 iR format () Jr ¥ iEF T 22 B fEAs Ak M g 17
string R Format ter BAVHRMA S NE format () J7EEARIR B SE PR G H & #IR B C R FAF
gL T R .
class string.Formatter
Formatter REGFINAF I E:
format (format_string, /, *args, **kwargs)
HEMW APL k. BEZ MR FFREMEE - HMEMXETSH. e 21PN
Hvformat () BIEERS.
3.7 MCE S A% UF AR SO R IR E A
vformat (format_string, args, kwargs)
I BRI R IIAT S B AR A AT . BT — DR ek &, T B A — A T0E LRk
TERSEL, MAZM *args #l **kwargs if{EHFF M Z D B SHOTEITORIREL.
viormat () SECR RS TR R MR P AT B AR e Bor) TAE. B2 AR SCng Ry J LA
BEAh, Formatter i LT —2 BAER T IR MAY Tk

pacrse (format_string)
fE*F 4 77 format_string F- 3% [B]— ™ i 0] 326 48 % 52 20 i T2 (literal_text, field_name, format_spec,
conversion), ExPiviormat () FARFFAFER iR ORI E B 0 B o

TCAH P M EAEAR S L RR — B SR — N e B, SR T SO (R ESE B
T Bt s B AEXFPREOL) . W literal_text Fj&— KB BIFAF . RS A BT B,
N field_name, format_spec F1 conversion {F{E¥:5 None.

get_field (field_name, args, kwargs)
Y55 field_name Y Nparse () (L3O B EME, RO BRI R R . &1 —4>TC
(obj, used_key) . BRIAASEE3ZAE PEP 3101 i SUEUA 455, B4 0[name]” 5% "label.title”, args
il kwargs 545 vormat () B—FE. IR [BMH used_key Sjget_value () W) key JEZ EAGMEIE
P

get_value (key, args, kwargs)
R E N FBAH. key ZHRENEBECATT R . WRZRAL, EIOR args PALESHHRSG]: W
RETHH, EFN kwargs TR BT SRS .
args IBS LW viormat () WMALESHINER, Wi kwargs XS 2P0 H K T SEE
Bjiig

ZNo
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M TREETFBAR, NN TFBATRKE DA X LR FEA Mt m MR
ElE (Sl p sl

e 2 0 Ok Uh, 5 B3R 38 U0name’ Rf 5 B Hoet_value () B Y key Z B(H 0.
TfEget_value () BTN ER getattr () REGR MG SEK name B

WERFETG SR BTN T —DAAERI, W5 % IndexError iKeyError,

check_unused_args (used_args, args, kwargs)
TEAL B SO AR SR TR . R B SRR A U AT R SR T | BT S R0
ety (BUGORMIBEZSH, TRHRFRRAHRSE) . ARBES vormat 1) args Tl kwargs 195 Ji] -
REHSBREA T DMRE X LTE S B k. MR R W check_unused_args () W&
GRS

format_£field (value, format_spec)

format_field () TR HNE 2RIEE format (). MZTER N Tk TRV EE

[

convert_f£field (value, conversion)
i 4R B KA Gk A parse () HEFHREIMICH) Kk (hoet_rield () FriRlEf)
fHo BRIARCA SCHES (str), 1 (repr) Fi’a’ (ascii) SFHEHE AL,

6.1.3 BXFHFREFE
str.format () JFEMFormatter IR MR FAF P EYE (BT Formatter FePh, HT250]
PAE SCEATH R AR IR ) o HREE S LA AL, (H e 5,

APPSR VMERE S {(} FERR “BiTBC . AEER 5 Z W NS FRSCR , 2 IME
A N s ARARS SR T SR S AR S AT, nTPAE S B R S ({ and } ),

B BUnTER I :

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>

FAAKIERIARTFRAE IR, BB KT A —A field_name $5 & X EIATHE AL BUR B 0 57 9k 4
AN SRS . field_name 2 J5A45 A5 conversion B, BB 1 Il—A> format_spec, Ff:
PA—ANES e Tk, aXSEFEHH TR JEERARS K.

TGS XA ERIE S T,

field_name A= 5 P\— U HUORBE T arg_name $T 3. WACNECT, WEAR I —MIESEL, WA N KT
MBS 10— R TSR AR TR P RIECT arg_names 75 0, 1, 2, ... BYFFF, BEATH PAAETRA
W (MR- NE) . 050, 1,2, . HHIF ASiEA . | T arg_name AEM G500 H, P TCETER
XFAFER PR EAL R 7 I (B A7ER 110" B " :=1"). arg_name Z J5n] A EAT BRI R SUR
A, " name ' BB FBAX LM getattr () WA EIE, ' [index] ' BARRRAX L
__getitem__ () PATEHTIEHK.

3.0 BUE S MESHHA T str. format () LA, K "{} {}'.format (a, b) HHT '{0}
{1}'.format (a, b).
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3.4 SR AL E SEUIIFEXT T Format ter W RAZEHE .
— LU B A X AT ER R 1

"First, thou shalt count to " # References first positional argument

"Bring me a # Implicitly references the first positional.
—argument
"From to " Same as "From {0} to {1}"

"My quest is
"Weight in tons
"Units destroyed: "

References keyword argument 'name'
'weight' attribute of first positional arg
First element of keyword argument 'players'.

HH I W H

i conversion F-BAEAS A 2 B AT AR HildL 4 . W%, MU E TAERMEA SR __format_ ()
VR GERL . (HI2, FEREBEIE LT St o i 2R ARG Ao — AT e, B s AR B ks ke o @t AE T
il __format__ () ZHPRHMESB N TFAFER, PTAGEH IE# kg L2 .

B SCRp AR = F:  Us ' SXMER M str (), "t Wilrepr () 1 ' ta WM ascii ().
—LuE -

"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 “FE AL SN AT R BRI MRS SA , BAn-FBLTERE . X5 . ST, /N ST F B . R
FAPAE LW MG 800 formar_spec (773

REBNE ISR RIS AR A T, BARA I T —7.

Jormat_spec BT PATEH TR & IRER B 7 B X IR E MR 7 BOT BB WG TR . AR A
AR R, (AT AFERZHIHE . format_spec NEBH BT BLSAEMR L format_spec 745 Z i
TR DR RS S R (E A% 3

B X ) B R

BABERIRES

A" RS T AR T & R B AR, 1T SCRAME N AT 2 B (2 W AS X 5 45 02 7% A
f-strings), EfTH A DARCE L NER) format () BREL AR RIRE AL RIS TUHR AT DA B 47 SCANr 3 A% X
PR REA T

KEHN BRI AU S T AT, N K 2 U b e 1 e B 2 B B S
— R ZS RS AR PR A SRR E R st () MRS S . JEZSKE SRR i 2 B i g
AR A XL — e

format_spec

fill = <any character>

align := "<" | ">" | nwm_mn | nmnAmn

s lgn = n + " | n_mn I n n

width = digit+

grouping_option = e

precision = digit+

type — "b" | "c" | "d" | "e" ‘ "E" | "f" ‘ "F" | "g" | "G" | "n" |

WARIRE T AR align 5, WA PAFEZ(ERTTE IN-— fill 55, BV LUMERE TR, WRA RSN ERA N
BREAF o AE MU PR P ESE f st r. format () JEmHE TEM TG S m{E C{7or ") 1Eh
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Fll FRER . B, TR B AT SR AT OAY . XA R S format () HEL
RIS REITIA B ST

)

% X
I
n<! | BRI BRAE T A AN X R R Z BRI ERIAE) -

> | SR BAE AT S A5 (X R BT EEOAE) .

=" SRR EESCEAEA S (AR ) ZREAERT 2. X TRA 40000001207 JEAAT
EI7Bre MR FF IO B A AL 20°0 A T B S B, B A BRI fE .
R R N ESEINIEL

TR, BRIEE T RNTBOE, BN T BRI A ST E R R MAR, IAERX RS OLT, X
FrEIRBEA TS

sign IO BFRAG R, TARA R Z—:

‘| BX

| FORBRRE VA% T IE AR

-t | B B UN TR (REAT N ) .

space | Fn MAEIERCE BT A 250, FEBCEBIRS «

Y BRI DALE “BRARIERNT B TR BARIE AT EXR RSB 0 Lo BRI R S B
A Decimal RAUE R WFREBCRAY, 24 H b6, BRI s 7S B fls B, BRI as A d S
AR "0b', *00" B '0x " HIZK. XFIFAE EEUR Decimal 287, BRI SR RO 21 &
INBUS AT, BV HASHT NG 3 AR /NI LT, B 45 1 b A4 S B NS 4550 b
A, XF rgr B UG B, KEMBASMEE R PRI

v, SRR R GRS E N T A BT . R TR KR B A FRAT, TEEOH 't BEHCRRIA,

3. BCESE: IS T v, I (53 SR PEP 378),

" BRI R IR IR R R R R R A A R RIAE A T AT, X TR R b,
Yo', "x" A XY, FREE 4 DNEUIAEA AT RIZ . R A IR SR S S i R S B R

3.6 UESS: IS T ' kI (3 iE SR PEP 515),

width J2&— 5 /N T B T8 FE ) T R, RIS . A PR A AR L AT . AR R TR, W
B RERE B A A

DR AG H X T, AE width FEHTIN-—2 (1 0") FEAR M RB S HEANIE S ERET . X
FHYTFERE fill #4758 10" H. alignment 2584 '=",

precision j&—/THEHIECE:, FRXFPL £ and "F OSSR S BUEEAE /NS R B R 2 DA BT, B
FXFTFLA "o 86 B IF S BUE B A NS HT G S R 2 DA . T AR, BN

ORI BRI BN 20 0 F FRVER TR, XTSRSV HH] precision.
R, e HSE T RO AT 3
PR RS

%W [ BX

's' | PR TR AOASEAY, DA .
None | # 's' —Ff,

AR RO N R AR
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' | RIS R DA 2 SRR

‘o' | . AT BN B R A AE Y. unicode SEAF .

rdt | R F DA 10 SRR

vo' | NHERIAS . DA 8 S REEE B .

'x' | PNEERIASEC. F A 16 IR R, BT/ ERER R 9 DL ERIEY .

"X SRR DA 16 N EEELT, RS EREEER 9 DA RS .

'n' | HEFE. X5 A ML, AEZAATETE S 240 DO R A 4 R ) e
Fo

None | £ 'd" A,

T LR RN R S, BB n] DA 8 937 R R BORAR L (B T 'n' Al None). 43X FEART,
SAEM A Z T f1oat () FHEEEUE AT S EL.

7 IR/ INEEL T I 2R 262804

gg
el | HEBCRR . DMETREE KA IR B T RGEAT BV . BOARORSEE N 6.
'E' | 8GR, 5 te ML, ARZAAETEMN RS FRYE 1R T

"I ERFIR . R ER A R BRAREIR N 6.

"FU ESER. 5 E AL, (HER nan #o NAN HF inf #5508 INF,

g | WHRE. XTAERREE e >= 1, XEHRESAT p MASEEE, BREERAE
SRR EREH BRI TS UL, BRI T HAER KN

VERA AR AN R = R ] R 38T Te AG I p—1 AR b 45 1 B Fe 8l
exp, ALK M <= exp < p, HHtmPL -4 FIRIF AT A -6 FonDecimal {H, %
B RA £ RS p-1-exp #EATAE Mk . NIAGIE, B RHE FH Fon 2l
‘e FIKEEE p-1 KL, FEBAMB LR, B M REE R R ILE LK BE,
WA NEOS 2 JG3EA & FEEEN/NBOS g br, BRAIEMERH T '+ 0.

IETEST, IEER nan 24 A& 46 A inf, —inf, 0, -0 Al nan, JoiBHksEEANe %

JE o
R 0 SN SR THEE L. BRAKIEEN 6.
"G RS ROIT Tgt, ARZAATET HEEARR KRS TET . JE%55 NaN @

RFERNRGIE
'n' ?}? X5 gt AL, A AR TE S BT 2 DRI R A A 2 R 0 b

"' N A RRLA 100 s E A (£ ) A%, RTINS

Nonet KT 'g', AFZAAET HHENERFRIER, NS ER 2D ER— 0. BOARE
SERGEMEIT R R BRSO 5 A B AT TR st () flifR
FF—2.

- E w7 L)

AR Estr. format () HIRAIRBIAL SR & A% L

RIEFEAERZHE LT S5IHW & #aU3eel, H@sm T {3 A1« RBU s. #iln,, '$03.2£" AR
MER "{:03.2£}",

BAAR SR SRR FE BRI, F5AE LA R /R B i B
AR E 218
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>>> '"/0}, {1}, {2})".format('a', 'b', 'c')

'a, b, c'

>>> '/}, ()}, {}".format('a', 'b', 'c') # 3.1+ only

'a, b, ¢’

>>> '"/2}, {1}, {0}".format('a', 'b', 'c')

'c, 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'

ATV SE

>>> 'Coordinates: {latitude}, {longitude}'.format (latitude='37.24N"', longitude='-115.
—81W")

'Coordinates: 37.24N, -115.81W'

>>> coord = {'latitude': '37.24N', 'longitude': '-115.81W'}

>>> 'Coordinates: {latitude}, {longitude}'.format (**coord)

'Coordinates: 37.24N, -115.81W'

VIS E JE

>>> ¢ = 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 (3-53j) is formed from the real part 3.0 and the imaginary part -5.
%0 . '
>>> class Point:
def _ _init__ (self, x, y):
self.x, self.y = x, vy
def _ str_ (self):
return 'Point ({self.x}, {self.y})"'.format (self=self)

>>> str(Point (4, 2))
'Point (4, 2)'

PS4 GRIE

>>> coord = (3, 5)
>>> 'X: {0[0]}; Y: {0[1]}".format (coord)
'X: 3; Y: 5

B 25 Hl Sr:

>>> "repr () shows quotes: {/r}; str() doesn't: {!/s}".format ('testl', 'test2')
"repr () shows quotes: 'testl'; str() doesn't: test2"

XFFFSCAR A B A 7 TE -

>>> ' {:<30}" . format ('left aligned')
'left aligned !

>>> '"/:>30}"' . format ('right aligned')
! right aligned'

>>> '"/[:730}" . format ('centered")
! centered

>>> '{:#730)}"' . format ('centered') # use '"*' as a fill char
l***********centered***********'
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The Python Library Reference, (F) 3.9.0rc2

BIC s+, 5-£ Fl s £ ARIEEIES:

>>> "[:+4f}; {:+f}".format (3.14, -3.14) # show it always
'+3.140000; -3.140000"

>>> "/ f); {: £}' . format(3.14, -3.14) # show a space for positive numbers
' 3.140000; -3.140000"
>>> "/[:-f); {:-f}" . format(3.14, -3.14) # show only the minus —-- same as '{:f}; {:f}"'

'3.140000; —-3.140000"

B ox Fll S0 PABHAGEET O [l 57 ) 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; Dbin: 101010°'

>>> # with 0x, 0o, or 0Ob as prefix:

>>> "int: {0:d}; hex: {0:#x}; oct: {0:#0}; bin: {0:#b}".format (42)
'int: 42; hex: 0x2a; oct: 0052; Dbin: 0b101010"

(C A (SR R R

>>> '/, }'" format (1234567890)
'1,234,567,890"

EZVSIER v i€

>>> points = 19

>>> total = 22

>>> 'Correct answers: {:.2%}'.format (points/total)
'Correct answers: 86.36%'

(1R s R e s Ak

>>> import datetime

>>> d = datetime.datetime (2010, 7, 4, 12, 15, 58)
>>> '{:%5Y-%m-%d SH:%M:%S}'.format (d)

'2010-07-04 12:15:58"

IRES AR IR R Bil:

>>> for align, text in zip('<">', ['left', 'center', 'right']):
"{O0:{fill}{align}le}'.format (text, fill=align, align=align)

'left<<<<<!

'ANAANcentert NNt

'>>>>>>>>>>>right!

>>>

>>> octets = [192, 168, 0, 1]

>>> " [ 02X 02X 02X} { 02X} . format (*octets)
'COAB80001"

>>> int (_, 16)

3232235521

>>>

>>> width = 5
>>> for num in range(5,12):
for base in 'dXob':
print ("{0:{width}{base}}"'.format (num, base=base, width=width), end=' ")
print ()

[ 23]
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(R —H)

5 101
6 110
7 111
10 1000
11 1001
12 1010
13 1011

= O W o J o U
W > 0o J o U

= e

6.1.4 EiRFFFER

R AT A L T i PEP 292 Bl i i 5 fa (3 19 7 A Fp B 07 2o B AF FR 1 — A 2 B 2 SOARE B
b (18n), ANAEBLIASET , SR PR TEIA AN D) B G SCA R I3 R LU ) Python (4 HC Al A L7 AF R A% 504
THRER . AENET BN RE A i18n R —AR B, 2% fuflil8n 4,

AR SRR T S BRe, BEFHAT R

oSS ONEE AT BB RAN S,

* Sidentifier JNE ¥ 5 FF, BEXVLH— A4 "identifier" WML, BN T,
"identifier" Wi HAEE ASCH FHET (M8 FRILK) HRMWFRH, AR KNG, AT
RILLE ASCIF A3k #E $ FAFZ TG EE— AR AR AR IR I 5O 44

» ${identifier} &M T S$identifier. X4 5{fF 25 BIREA AR LA — 0 kiR
AP TR B, B0 "${noun}ification",

TEFAFER I HALA B ML $ K585 K valueError,
string FHURAL 7T SCHLX BRI Template 2, Template £ FAIH¥E:

class string.Template (femplate)
ISR SRR TR
substitute (mapping={}, /, **kwds)
PATEAN A, IR —ASBr 475 o mapping AL RTINS, H bR SR EBCRTAR 1 5 B2
aCE VR T AR — A T 2R, o i B T RIOX I S 24 o 24 [F] R4S Y mapping A1 kwds F
HAFAEEE W, WA kwds H i G5 A5G -

safe_substitute (mapping={}, /, **kwds)
KU TFsubstitute (), ANFEZARUMPA 5O KRIE mapping H kwds 3£ 2], A2 5]
K KeyError i, MR EIA S A IME SO B RTEGP R P AR . S — D S substitute ()
22 S AR AT AR O HBER S RERT B HIR [A] $ A2 5] A& valueError.,
WIrEREN “2eax”, ORI AT RE A AR ot S, (BB e 22l Il v] A P A R T A 2
Gl NA—JTHRYE, safe substitute () WABERARIRN B4, B ERHER
2 AT AR B, BN S 2 RE 7 FRAT . AR BT 5 20N & YA Python ARiRAFAY

(DR

Template [HSEBIESRBE—A> A Bl E 1k -

template
RN MG AR template ZH AL NDIR G —BORBL, IRARIZBIE, (HIF ARG ZR A
VT .

PATR S n g fik PSR 4 7 081 -

>>> from string import Template
>>> s = Template ('Swho likes S$Swhat')
>>> s.substitute (who="'tim', what='kung pao')

(Rt
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(R —H)

'tim likes kung pao'

>>> d = dict (who="tim'")

>>> Template ('Give Swho $100'").substitute (d)
Traceback (most recent call last):

ValueError: Invalid placeholder in string: line 1, col 11
>>> Template ('Swho likes Swhat') .substitute (d)
Traceback (most recent call last):

KeyError: 'what'
>>> Template ('Swho likes Swhat') .safe_substitute (d)
'tim likes S$what'

BEBT L ARATDAYRAE Template BF2RHK B E CE ATIETR . 20T, BN TR 745 55 A~ I
ko NILHRY, AR AR ZGX LR

o delimiter - 3% 52 F K2 S AT B AR 10 4 AT B A7 R FTHE . BRIAMEN S RS R hIE
WFeakX, RS BURAAE BT L P AT R R ] re . escape () o B BB REAEANE A 5k Ar
AT BRAT (BIANAET- 28 2 44 25 [0) b 0 5L B AN TR R 40 B A )

e idpattern -- X J2& F S i A 25 AL 155 00 5 A7 A7 AR XY 1E ) Rk 5. BRIAE O IE W) k0 (2
a:[_a-z][_a-z0-91%), WHRAH T @ H H. braceidpattern i None N A2 454 I 17
TEFE S S BLAT

#iE): BN flags M re . IGNORECASE, #ix [a-z] R[PAVCHHELEAE ASCIL F4F. A ILE
X A T RIS a.

3.7 RS A braceidpattern IR E A AESE 5 N ERAISNHHER T X7 A

* braceidpattern -- VLIRS T idpattern {H2 AR AT 1 5 ALAF IR, BRIAE None R[]
ABZ idpattern (RIYEAERE 5 N TR SNESGE I AH R RO . IRER SR P, XRFALVRUR AT S S RIS
BT 1 b A SO TR A

3.7 BUHTMA.

o flags -- B+ AE 95 3 F 1R 0 4 ) 2 ) OE D) 20k SR Y B9 1 ) ek s AR, BRIAECN re.
IGNORECASE, il re.VERBOSE B & & #i i ANiEAR, H It H & X W idpattern 70 354 41 1E
Mk E.

3.2 BUHTMA.

PER 5 —Fpieait, ] LA R IR I pattern HFRAEHREA IR M ZR AR WIRARIAEML, B EAL N —
AN FAT DA fiir 24 T AR A T2 Wk U0 5 o X SEA AR A0 W T BRI 2225 AR, DA TC RS A A MR -

* escaped -- X ANHVCELRE TS, FEBIABCHRD 5.

* named -- XAV S0 G AT AR EAR 2SR A h iy o3 B AT -

* braced - XAHILECH A IG5 1 GOATAFR BN 26 SR T i 4 R AT B ARG

o invalid -- XA VCEATATHAB S AT CRE A IRAT) , HF BB 24 B IR R AR
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6.1.5 FHBhF %Y

string.capwords (s, sep=None)
fiflstr.split () S8R, fifllstr.capitalize () FFRTEFARFIEX, Efllstcr.
Join () MREGHYERFIETHE . MR AT —DSL sep BAEMEECN None, MIELER) S P2
PR BA ST HIFRAUR B 2 TR QWA ER, 50 sep ST ARAR 2> FIPEE FF] .

6.2 re - IENMFTEXIRE

JEACRS: Lib/re.py

RXAMELERFE L 75 Perl 15 2 IR 28 VT Bl -

BEARPHE R 1 AR IE AT A Unicode “PATH (str) , alPAE 8 7 47H3 (bytes). {H)&, Unicode P4
Hi5 8 AP ATHANAEIR AL b2l VRARE Dy B A PLAE Unicode “FATHY , 2R MLl
MPATRARAERS BT H 0 SR A 2T 5 i ] BRI R A AR ) e — L

TENZRR A AL ERF '\ ) RFRFERIE B RV R R AR S | B TRRRR & . X
5 Python [ “F4F 58 S TRME HOWRE [R] 245 TAH R B 0 R = 2R vhss s Bilan, BEDCRE—AN SO mfE,
FATREL IS B NN\ SRAVE AR RO IE R 2 \\, A SRR 8 Python F4%F
R TAE T A 3 \\ . T BB R, 7F Python fi8 45 5 5 T 88 ) B SO bR S A A4 JE i
LR, AR ST A Deprecationarning FAER KM N SyntaxError, AT N BEIEXTT1E W32
IR AR VA BINFE LR RS KA .

RPN T IE MR A A A Python B R G FAF R FRYE TR "o BT R mEY, =
BHTRBAUT AR BUE o \n" ForfLs '\ A1 0’ AR, T m\a" MR s
AT FEAFE . BEEUFE Python AR A B A0 2 T A X PR LA EAF FR R n ok R o

2 A3 1 U FER AR A O R BN O ¥k, FE 4 18 B Ak AL XS EUE — MR, ANFRE G
B ANIENTS, (BT itk S50

hs%:
S =T RAER regex , $RAIE T SHRIEE re BURARA M APLEZ 1, [MIN R fe it TSN B BERISE 42 i) Unicode 3¢

Fre

6.2.1 EEMRERX1BE

—MENFIA (B RE) $87E 75852 LR AR R BEH A 1K) o6 B0 DAL EARAS A2 54T S 2 R IR Gy
SERYIENZRAPCRE (80— IENRIA AR R LR R — A, XA SA S SO ) .

IEM R TT ABEEE ;. a2k A il BERRIEMIFRIA, B4 AB R IEMFRXA. d@H, WRFRFS p ILHE A
FHI— P g UL B, I8 4 pq RTPAVLHC AB. FrAE A 503 B WS RIUSEHARIE, A Ml B AFAE R 461
W mAATIN . A, S22k n] MR 2 Z) i X L i) ] B 2ok Uy i . 1 Mo 22 TR k=X
FEHSCEL, 2% the Friedl book [Frie09] , B HA S 1Rgs 1 B 558

DA R R IE M FA MR M BB, BRI EAINOR, 5% regex-howto,

TE ek T DAL A el o P TR . KRBT, Wl A, v, B 00, AR IE
MR . CATICE H 5. AT APEETAF, B0l Llast IUIRS AR ' 1ast'. (FEX— RO
sb, T this special style Ayt IENEAR, WM AWE S, BICRMNFHEA ' in
single quotes', H7|EHat.)

FESRE, W B O, BT, R T AR S E S S, AT S
MR AR
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BEEBWA (5, +, 2, {m, n}, Z) NEEHBERE . XFERG T IR 54 2 BT, AIHA S P B s e
KL e BN —ANZEEERE, aAMEHES. n, £xX (2:a{6) * LA 64 'a' FRELE
FERREL

TR TR

- G EBRE, PUBCRR THATRT BT . WERAEE THR&DOTALL | BRFILE L FEHA TR AT B AT o
A (EARTS) IRk, 9 BAEMUL TTLINE f T LA T IS 8 M5 -

$ DLECFATAR R ECEAE AT RRYIRATA R A — 74T, fEMULTILINE R 4 Ve FLHATAT 2 Bl Y SCA
foo PLfit’foo’ #l'foobar’, {HIFN|FEIAT foos HILHfoo’. TEAMAYE, 7F 'fool\nfoo2\n' HI#ZR
foo.$, MH LA foo2’, HAEMULTILINE iz R A PAERLE] fool’;s 7E ' foo\n' H#EZER $ &4 E|IHA
(Z51%) DCfic: —NEATREZ R, — NMEFRHERIR R,

* W E R A IECPCEE 0 BME R ER , REZHILE 4. abx 2ILAC 'a', 'ab', ®3 'a' &
HRHEEEAD " 'b'

+ NPT 1 AL ERER . ab+s RPLE 'a JSIHEREE 1 A ERMEREAD "o, EAXITE

'a'o

? XPERTH A IENPLEL 0 3] 1 IREE . ab? KL 'a' W3 'ab'.

*2,42,22 TE Tt A2 MR ka0 ENTETARE IR RS ML . AN R
AT MALERI <. %> FHIE] ' <a> b <c>', CHAIEAFRE, MANE <a>'. 7§
WRF2 JEAR N 2 FFARER A 2F 22k 7 X R A dfn Ty SIFTUCHE R 0 5 RFHE R,
FATEIR <. *2> 2 (ULITH] ' <a> "

{m} W2 IR E S UORE m AT F m OGS SEUCRRIN. I, al6) TR 6 4 'a
{ERARER 5 4

{m, n} XFIEMEIEAT m 2] n WILHS, FEm Fln Z[ABUSEZ . AN, a{3, 5} KFILAC3 2| 54> ra'. 2%
m EARE TN 0, 2 n f5E EFONTCRI. tLhna{4, Yo fFILHL 'aaaab m# 1000 4~ 'a' &
BE—A~ "o, (ARBEILHAD 'aaab' . S ARERME, 75 WITCIEHE B AT 1% Z M Bb 1~ 5

{m, n}? HI—MEMWFFIEDT AR, HICES S/ DA A tban, X+ 'aaaaaa’, a{3,5} VL5
A ra', 1fia{3,5r? HILEZ 34 'a',
\ B SURFRTAF (FUVRRDERED >, 20, s bbb ), s Fom — MR T8 Bk 2 Ja it iTtie.
WERAREA M FEIAE TR (o raw' ) SRFEBFHERX, 40 Python W H SURHLAE MEE T4 40
R SUF A, Python [0 IR0, SUBHFLAI AR A g h AE A7 ER . 402K Python W] AR Fii% A
5, IBARFBHIEEN X EE IR . XK FEER RN, BroAm B, A SRR ES, I
B R ARFAFER
[1 HTRR—NERFES. E—IEGT:
o FAFAIDARMA S, HAN [amk] PURE 'a', 'm', #{E 'k'.
o WPAFEIRTFAFEHE, Wl - WA TFAERK. W [a-z] FFUCEATAT /NG ASCI F45F,
[0-5] [0-9] KFULECA 00 B 59 WPIIET, [0-9A-Fa—£] KFPLFECAEMT+ Nt %, an -
AT TH L (Bt [a\-2z]) BEEWMEEEMNEERRE (W [-a) 5 [a-]), BHHFERYE

WERF -

o BERTFAAEEAT, RETIEIRS L. W [ (+%) 1 RAVTER LA SCEFRF (1, T+, e,
or')',

o TFAFN \w B \s (MR E ) FEEGNTTAEZ, B PAVLE R FAFHASCIT B{# LOCALE
PP TE

« RAESEATEIH N AT DAL TR AT IR, IRIEA BT ~ , FFA FAESE A AN
FEALLBIR, WA (5] HIRIATR, BT 151, (] HIRFEFE, BT~
R ALESE AL, WA X
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o TERGWEILHE—AFAF 11, AWM, EAMEEZan EREHT, EAMEERaEs
B0 e, [OINT{H A 110 [{}] &R PALEHES .

* Unicode Technical Standard #18 B[ B HE A FIE A LR BBFE AR RIS . X FF 2003815,
JRCAR T Bk AN AR, —AFutureWarning YA 2 LW LEME raise, W& PATILF
oL, E£AH U G, SEEAUE FIFERFI "=, tea, T~ R Tl
BB SRR L.

3.7 MR WER— TR R I TE ER RS UMW, — D Futurelarning & raise

| A|B, AFIBA[PARATEIE N ZaA, Bl —ANENERR, VTR A 803 BATEANIENZE AR AT 1
W, BEALAFEAS (WFA) WEEH. B EFREREE, 1 2R A 22 84 3517
VCHD . 24— ARERTE R TCHENE, XA SO, B2, —H A JTERUSS), B SN FE T IS,
BB AR A4 — A UCHL . SO UL, 1 BERFAOAN SR . WURBEDCEL ' A, O\, B
EMESEFER, i (1]

(...) (HE), WEFESHEEIENEESX, AR BAEHITEMSE R . SRS, HEmNEnT A
BAREL, HRTLATEZ JG H \number ¥ P HHEA TR UCED, 2 )G dEfr iRl pind . BEUCE 74T ' (" 5
LN CE N, EITEESEFEMESE: 1, D],

() RRMYIEERCIE (—A 2 BB IFTEE ). 2 RS A TRE TR MESR A
ARERTETE . R A ARG B A A (2P<name>. . .) EMERIBISN. PAT I H B SRR
I,

(?ailmsux) ('a','i','L','m','s", "u', 'x"' PP L) XNHGICH— NS FAH XA
XPIE N RGBS P MR re . A (LUCHE ASCIL“E4), re. I (BB K/NG), re. L (IEFHM), re. M (£
i), re. s (4 dot PR AHPE4F), re. U (Unicode PLAL), and re. x JUKAE) . GXEEARICTE LN
7 W) AR AR X AR D S R IE MR, X ERAEH, %k TH#Ere. compile ()
WL flag Z50. FMCWARTER B FAF R B (L8R

() IENEES A ARMIRACAS . PERCTESS S W R IE MR, HiR - 4T LR TP A7 H R AefEdhdT
DUE 5 B B e 2 2 SRR e |

(?ailmsux-imsx:--) ('a', 'i', 'L', 'm', 's", 'u', 'x' PP 0 KF LA, Z)GPEIRM - fEG T
BREE i, mt, st Tk B 2 ) XA R Y H o R BB R TR AR
itre. A (HILHL ASCID), re. I (BBK/ING), re. L (EF WD), re. M (£17), re. s (R ILELITE F49),
re .U (Unicode JEfiY), and re.x (JUEARRK) . (FRicfiiRFE 23 m 2 )

'a', 'L' and "u' fENNEARCRMEHDTR, BIAVENTRRESS A&, siEIREE ' . Sfbi]d
F A BAE N B AL, BB S TS AN, £ Unicode i, (2a:...) YA R
VCEC ASCIL, (?u:...) HJ#ely Unicode PURE (BRIN). 7E byte FExlH (2L: .. L) PIHCHIES M,
(?a:...) YK HPCE ASCI (BHA). XA X B A &N ITHS, 55 MY PEE R Z 50
3.6 UHTINA.
3.7 MRS 75 tar, "L Ml "u FEERTAHE A

(?P<name>-) (MAULA) HKMUEMLLA, (B2 VCH R 7B 4IE SRRl 1t 2 IR name SE3REUY . 21
B WFRAR Python ARiR4F, HHAEMNAEG4 HEEH— BN FEERE X, HfgE —%. —4
AR N TFAE, XA EEA i mE .
A HA T DAE=F E R SR 5. iR (2P<quote>['"]) . *? (?P=quote) (i,
VLR B | S5l WS | S FE K 1 74 e -
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5|4 & "quote” Y ET X 5| HAE
FEIENH BN

* (?P=quote) (WI/R)
e \1

AL PRPCRCR 52 m

e m.group ('quote"')
e m.end ('quote') (%)

i3 re.sub () B repl Z50+ . \g<quotes

* \g<1>
e \1

(?P=name) S5 —A 4G EICHCHTEARA Y name iy 414 DRG] Ef [RIRR A 7 ER
(4-) R BN RSP

<) POREE - BINE, (BRIFATHE AN . XY lookahead assertion, AN, Isaac (?=Asimov)
VLHE 'Isaac ' HATEJGHZ 'Asimov' HIHHME.

(21-) PUED - AEFEIEDL . XY negative lookahead assertion (BIARELZ ). AL, Isaac (? !Asimov)
HAE)JGMH ~2 'Asimov' IHEATLH 'Isaac ' .

(?<=-) VUERERFERI ML EIAE, BREIEIEE - N AR 45 E. X 0:dfn:positive lookbehind assertion
(IERJEMWE) . (2<=abc)def XFE 'abedef ' HHRE|—AILEL, B NERXMAEEE 3 MFEFHR
HREUE IR, AEW AL AR E KT, BEHE abe 8 alb 2 AR, HE a* fil
a{3,4} AA[PA. DA positive lookbehind assertions JFEHIREZ, U1 (?<=abc)def , HAEM a JF
BEER, MEMdERER. RTEMEEMHscarch () WAL, MAEmatch () REL:

(?

>>> import re

>>> m = re.search (' (?<=abc)def', 'abcdef')
>>> m.group (0)
'def'

XA TR ZR AR BB JE 4T Y B -

>>> m = re.search(r' (?<=-)\wt+', 'spam-egg')
>>> m.group (0)
legql

3.5 AR ISInE KA GG TR S .

(?<!-) PUERMEIMEZEIAE ... . XA negative lookbehind assertion (JGHLWTIEEEE) . RLIE
] JE T, A AR RC L A2 E K W . FH negative lookbehind assertion F 4 i A =X AT DA 745 5
BRIFIRI A BT VLD .

(? (id/name) yes—pattern|no-pattern) UIHR45EH) id 5{ name 1715, 22 VLHE yes—pattern
, k2% VLA no-pattern, no-pattern W3k, WAIPABZNES . WM, (<) 2 \w+@\w+ (2:\.
\w+) +) (2 (1)>1]%) B— email F£zLPCEE, VLA '<user@host.com>"' B{ 'user@host.com' ,
{HARLPURE '<userfhost.com' , HHARSPUHEE 'userfhost .com>",

{1\ A AFAURBORIRFIIAE R T . ISR A ASCIL Bl # ASCI 6, TBATEN
U IR A5 A, \5 DEREFAF 5.

\number PLRCEFHEMAG. BMESZE—NHE, IGMN LIRSS LIl (.+) \1 LA 'the the'
B 155 55" (HALILHL 'thethe' GERAGFMIMIZH). XIS AEH T ICRCHTTA 99 4>
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Ao QR number EE—NUALZ 0, B number 2 =AN\BEHIEL, ERASWHEERL NG, 10
e /NHERI RO AE O A0 ) TRHEA N, AR SRR R 77T
\& HCE P AR R IT AR -

\b VLRI EAFE, H AR IR e 45 R RO e . — DN O B A s . R, % \b
FE SR \w FIN\W FERFZ 0], 803 \w FIEFFER IR a/as B i, BEHE r ' \bfoo\b" L 'foo',
"foo.', ' (foo) ', 'bar foo baz' HAPLH 'foobar' B(#FH 'foo3',

PRIANE OL T, Unicode “EHEFIESE 2 HE Unicode A0 (I 1Y, HZ AT A ASCIT ARic k. 4
R LOCALE FRiCHER B S, TR H A S H Y HiE S KR B EN, \b FREBHBFH, ES
Python P4 52 SCARFEZ

\B VLElZ 2455, H REETER L& 4. BAE r'py\B' L 'python', 'py3", 'py2', (HA
ILHE 'py', 'py. ', & "py!". \B & \b BHdE, FrbA Unicode #2112 o Unicode 7, i
BN RIS, BRI PAASCIT FRaGR MR . WERMH T LocALE bRk, WHAM A d Y miiE =
XI5

\d
%tF Unicode (str) FE:X:  PCRL{E{] Unicode | Hil5k (#i/27F Unicode 4F H 3% [Nd] HIWFRF) . X
T 10-91 , AMRZHAMWB T A RS TASCIT bFpd, SEHICH [0-9] .
X1 8 i (bytes) FER:  PUEATA]-HHEHI%L, whid (0-91.
\D VCELAEATIE+HERIETF 7. B \d Bk, 2RSS TASCIT ARk, AN T [(70-9] .
\s
%1F Unicode (str) #EX:  PEELALAT Unicode 25 F174F (AU4F [ \t\n\r\f\v] , iHREHMTFFF,
FEANAS )35 5 HERCIE N 249 5 AN A T 2548 ) o WSRASCT T e E, BERICEL [ \t\n\r\f\v] .
%1 8 i (bytes) FEA:  PTRL ASCII A FIFAF, B2 [ \t\n\r\f\v] .
\S VLELAEATES HFAF. B2 \s BUE. WRRE TASCIT bR, #MAHYST [~ \t\n\r\f\v] ,
\w

%tT- Unicode (str) $£:X:  PCHC Unicode JRiE AT, L& T 0] DARY BGIRIVE 10 26 JCH 24, HALFEEL
FRTRL . MREE TASCIT frd, ¥MHRICH [a-zA-20-9_] .

X T 8 4 (bytes) FER: Vi ASCI P47 H IR RIF A N I 4R, Wilie (a-zA-20-9_] o WRKE
T LOCALE #RiC, WVCHC 24 A h 7 DA R M A T A 26

\W VU R BRR PAF ) 4. X5 \w IEMI . WREH TASCIT bR, XS M T [~a-zA-20-9_1. W
WA T LoCALE AR, T4 DEFE 24 wif sk A BE AR R R AR N R I 745 .

\z HPUEFERFE R
2 4y Python FARIERL ST AF Al 1F W b XA M 0 HF . -

\a \b \f \n
\N \r \t \u
\U \v \x AR

(HER \b BN THR MRS, € RIETREANERBR, i (\b] o)

"\u', AU R AN B S8 I AE Unicode B HRTRER A 7E bytes U ENTS REEE R RN ASCI
T SUPIIRBEAER RN, SPCUAER DR A HE.

INHERVEE SRS — AL AR E AR 0, 88 A = A \IERIBAL, A8 AR B\l S
HARRGOL, SBEIERATIN . X, NUEflFE e =Mk

3.3 MUEEAE: W T P \ut I NUT B SUFS.
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3.6 JRCE A iy 1\ Ml ASCIT P45 AL AR LR U iR -
38 MU WS T P \N{name} "' ¥ IUPSI. SAEFAFRFHIES—FE, EY R T4 Unicode F4F (FI4N

"\N{EM DASH}'),

6.2.2 ERAE

REHE LT ILA R, Wi, F—DPl5h. A L8R IO 135 1 IE ek X E R RIS (T — 265
Pe) o HREREEM B, BRI IEMFARGE, ST THAE,

3.6 MU A PR H R BAERE RegexFlag FIWEBI, XPIFRenum. IntFlag ) TK.

re.

re
re

re

re.

re

re.

compile (pattern, flags=0)

P IE N Feh R g 13— A B0 ik Kb 2 (IEIXER) , aTAFIERS, @ik x5 m oy
Vimatch (), search () PAMEAIIT AR

iz/l\%(iijiﬁﬂﬁﬁ)ﬂyﬂw\iﬁiﬁ‘éﬁi FRALHER L . (HA AR A AR EAS &, ATDAGE 2 OR #41k
gier (1 BRAERT).

izl

prog = re.compile (pattern)

result = prog.match(string)

ST

result = re.match(pattern, string)

U B2 Ul XA IE MR s Ui, il re . compile () FIRAEX IR MRS ABER AT, "IPALE
FEFF BN 2 o

Wl it re . compile () HiPIRHIRE, RGN RECABLE, BTG IE NI Fekat (1 T
T IR U

A

ASCII
ik \w, \W, \b, \B, \d, \D, \'s fil \s HJLH ASCII, 1fij A s& Unicode. X H %} Unicode FExXAG %L, 29k
byte FEzUZMs . AL T HITANEEHR I NEBRE (2a) .

R, NTHREMGHRE, re. USRI (A MKF X re.UNICODE Al AE (2u) ), H
JEIXEEFE Python 3 2ITARY, FNBRAFMFERE 42 Unicode 7 (9 H. Unicode PTECA FEi4F byte HiFE).

DEBUG
RIS debug fEEL, B NERARIC.

I

IGNORECASE
AT AW KNG IR £k X (a-2) A VEE/NE F4F. Unicode PUEE (Hulm U VLR o) [AIFEA
A, BRARBEE T re. ASCIT ARiCREE 4 ASCIL PERE . M H1iE S KIRA S MUEXAMRIE, BrAEsE
T re.LOCALE FRic. XS T HNEFRIE (21)

R, ME T IGNORECASE FRid, 2 Unicode 3 [a-z] B [A-2] WZ5ERT, BIFSPTE 52 4
ASCIL F£5F0 4 ANEAMYAE ASCH F45: T (U+0130, Fii T KEH 1A SAE L), v (U+0131, 2T /)
BEA S, T (U+017F, 11 T /NG K s) and K (U+212A, FF/RSCAFS). IR A ASCIT FRid, AL
fi’a’ 3’2 AIVA” 7
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re.

re.
.MULTILINE

re

re

re.

re.
.VERBOSE

re

re.

re

re.

re

LOCALE
H 2 B E S X2 \w, \W, \b, \B FIK/NEHUBRICHE . XA HAEXT byte BEZUA R X AMRic A
FHH, RNES KIEYLEIR A, Bk RAEALH— 287, i B AN 8 F A5 A %L, Unicode
VCECAE Python 3 BLERIA R, IV AALEEIANFEIE S - XXM EFRIE (?L) .

3.6 Wi S#: re. LOCALE HEEMT byte #ExX, T HAGER re. AscTT —EH].

3.7 WU B T re . LOCALE FRICHIZPEIE M GUR BEAEAPEIN RIA S DI . 577 X B
SUE PRI LA R

M
BEELAG, #ETAF o IR IOT IR, A —1TRITe (TR R TaR IR AT ) 5 AU A

Y$YILELCTEAT R R, AIEE—ATIGE R (AT ENE AT S ) . BRAERL R, ) PEECEAFER L, s
VCEEFAFEE R . AR NEBCFRIE (2m)

.S

DOTALL
ik R AR ISR AT AT, AR TR AR X MRS, L RPEHD MR T AT HoAth AT
T4 XRNEARIE (2s) .

X
RXAFRC VRIS 5 S AT B S A A IE Rk il o BOAS IERE . X AfF s 22, B

PEAE— PR G Y el SRR S, BEETE 2, (20 or (2P<> MHZ N B—MTNA # A
TETFRHRFNE SO, AL Z G PR IERE .

SR T TR D2k 3R A L DT e — A R

a = re.compile(r"""\d + # the integral part

\. # the decimal point

\d * # some fractional digits""", re.X)
b = re.compile (r"\d+\.\d*")

X NERFRC (2x) o

search (pattern, string, flags=0)
A F 45 BN TR R — 8, TR I — ARG B Bt %o BSREAT PLRC, Atk [a]—
A~ None ; HEREEMAE—NEREZILAZ AR

.match (pattern, string, flags=0)

WA string JFUGRY O S A FAFILRCE] T IR WSk s, stk [l — I RZR IR ded 2 o AREA
PUfE, mtik[e] None ; JERERFRKEZICHZAFN .

WERMERMULTILINE 2RI, re.match () WHICHFAFRRHFFHOE, AR,
WIERARKEENL string FAEAR B, il search () IFMA (WA ZFsearch() vs. match() )

fullmatch (pattern, string, flags=0)
TSRAEAS string DEECH) IE M R ARER, il ol —ASAH Y 2 fexd 2 o IR [ —4> None ; HEREIX
iR N EJUN P =¥ Nl

3.4 BB

. split (pattern, string, maxsplit=0, flags=0)

M pattern 53 ¥ string o WAL pattern FHFARENES, IAPTAMARB T B EAEIIRE. MR
maxsplit 5%, T Z AT maxsplit YWorla , TN A FAF 4R B 25 R M e a— P Io &R

>>> re.split (r'\W+', 'Words, words, words.')
['"Words', 'words', 'words', '']
>>> re.split(r' (\W+)', 'Words, words, words.')

(Rt

6.2. re --- IEMFRiERIEE 111



The Python Library Reference, £[EF] 3.9.0rc2

(R —H)

['"Words', ', ', 'words', ', ', 'words', '.', '']

>>> re.split (r'\W+', 'Words, words, words.', 1)
['"Words', 'words, words.']

>>> re.split('[a-f]+"', '0a3B9', flags=re.IGNORECASE)
['O'I 13|, '9'}

ﬁg%ﬁ; AT EA R G, HILE PRI, ISR S U FRF I G X T4 R
B

>>> re.split(r' (\W+)', '...words, words...")
[, '...", 'words', ', ', 'words', '...', '']

DRI, 73 B ALK 2 Hh BUAESEA ) 2 o AR A (0 2
PR DEEERE 0 TP A5 eR L RAEARI AR BLAE R

>>> re.split(r'\b', 'Words, words, words.')
(', 'words', ', ', 'words', ', ', 'words', '.']

>>> re.split(r'\W*', '...words...")

['l, IV’ VWI’ 'O" lrI’ ld‘, lsl, IV’ ||:|

>>> re.split(r' (\W*)', '...words...")

[", l'..V, |', Vl, IWI, ", IO’, |', ’r', ’l, 'd', 'l, ISI, '---'[ IV, IV’ VIJ

3.1 R AE: Bl T AT ekRiC S5
3.7 WU S BN T A AT ER YRR 4B

re.findall (pattern, string, flags=0)
X string & Al —ANANEILY) pattern (VLHCA R, string WNAEBAE BEATIHE, VLl H I I0U7 & Bl . 0
R BB 2, SR BN HAESR: e PodnsR (R g HE
i) o 25Dl ot S e R

3.7 A AR DB EAE vl DATERT — D2 i e B T .

re.finditer (pattern, string, flags=0)
pattern Tt string Eﬁﬁﬁ E’JEIFE’EILEEE jj — kN iterator fRAFT BT 7 o string NI,
VERCH Y HES . 28 DL A & 7R 4

3.7 R 5 4F§IEEBEEEHI%EE§~/|\§IEEEZE&IEETo

re. sub (pattern, repl, string, count=0, flags=0)
IR EE AL repl BRARAE string fe /e il AR H S 1IN pattern TSR FAF . WARAEBCAHKRE], WA
ISR ] string . repl W] DR FAFRERE: QA FAFER, W AR SRS SOF SR AL B o
WYL, \n DYFHA—DNATHRF, \r DPEAA A B, WKIZEHE. RAY ASCH F 175
SOFHURBAEARKAL T, 24 EEE ORI . AR SOFF GBI \ & 2PARERFE. 10551 B2
\6 2 HFE I EE 6 T VLEC IR A AP R 4. filln:

>>> re.sub(r'def\s+([a-zA-Z_] [a-2zA-Z_0-9]1*)\s*\ (\s*\):',
r'static PyObject*\npy_\1(void)\n{"',
'def myfunc():")
'static PyObject*\npy_myfunc (void) \n{'

W2 repl j2—A~pR %, IESMGANAREIEZN pattern FTF UL . XARBUAREA — > Riey 2 24,
HraR Il — NS TR . Han

>>> def dashrepl (matchobij) :
if matchobj.group(0) == '-': return ' '
else: return '-'

(Rt
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(R —H)

>>> 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'

RS AT et Xt 5

TLf%éﬁtcountE%’g‘?ﬁ%E’JﬂﬁﬁU\ﬁ count AR AR TR, WIRZMX N SE, S &E RO, T
H VAR o e . A5 VU HAE A IE S T R:, FTPA sub ('x*', '=', 'abxd') i&[d]
"—a-b--d-'.

TEFRFH RN repl ZHCHE, W1 EFTRRHF AR E5IHF, \g<name> K # A A name, (£
(?P<name>-) PAHE L) \g<number> XMMHTFL; \g<2> Hi@ \2, HEBEL T XM, W
\g<2>0. \20 PR 20, TAZH 2 JGHIEREE— 74 10" o )55 \g<0> {& pattern ff:
H—BAHIATTI

3.1 R I T R EARC SR

3.5 O A APCECR AL B 2 AT

3.6 i B AE: pattern AR AL S (1 "\ FI—A> ASCIFEAFALL) Bl AT iR
3.7 SR repl WRISR AL L (1 "\ A ASCILFAF4LR) B st iRt
3.7 AR FErR Y As DU B R I R

re . subn (pattern, repl, string, count=0, flags=0)

Frhgsub () FE, HERE—ATTH (FHE, BHRLE0.
3.1 RS SN T REARIC S
3.5 S APCECR AL B 2 AT ER

re.escape (pattern)
% 3L pattern HRYFFIRFAF . A1RARAEDOAE B AT REAL & IE W ZRB TP AP R SR AP R EAT LI, el
A M.

>>> print (re.escape('http://www.python.org'))
http://www\.python\.org

>>> legal_chars = string.ascii_lowercase + string.digits + "!#$%&"*+-."_ " |~:
>>> print ('[ ]+" % re.escape(legal_chars))
[abcdefghijklmnopgrstuvwxyz0123456789 I \#\SS\& "\ *\+\ =\ . \"_"\[\~: ]+

>>> operators = ['+', '=', "F', /v, rkxr]
>>> print ('|'.join(map (re.escape, sorted(operators, reverse=True))))

ZIN=INHINFNF A F

XA BN GERH T sub () Mlsubn () WEHFEAE, HA RPNV AZBEE L. 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

3.3 MR ' RN S

3.7 s HOGTEIEMRA S BRI S L PR A 2wl o Bk, v, e, rsr, mem
I/V’I:I’l;l,l<l,l_',l>l,'@ ‘*ﬂ "\":{%7‘%‘%:%%&1—?{?}(0
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re.purge ()

TR IE MR G217

exception re.error (msg, pattern=None, pos=None)

raise — MGk, 24t B R B AT AR A ROE GRS R mHE (Fedn, 8 — R PUREHY
55 ) BCE HALSE RAE S I B DU A o AR AT AR A S AR LR, 2 A PN RAY . B

BRSEHIAT LA B -
msg

AR R B .

pattern
IENRIR AR BE AR

pos

PRI pattern WAL E RG] (FTPAJE None ).

lineno
KR pos (W] PAJE None) T4

colno

IR pos (F]PAZ None) H4145-
3.5 FUEEAE: I T AN JE
6.2.3 EMFREXMR (EMNIR)
i I ) IE ) SRR 2O G SR AR O E A @

Pattern.search (string[,pos[, endpos] ])

FUEA™ sting FHE—MICROGIRLEL, FEEE— MR E A et %, MISAIERE, SEEM] None ;
VERFEAE K TR A .

ATEEE " ABH pos Stk T FRERBIFAI R R AT MIAK 0, R RSN T TR
R FAICRL A AUE ATk, R TR — A, R R ITRRS U FF AN e
WIS endpos HUE T SR RIGER B IRE FHER KIES endpos , FIAFA M pos 5] endpos

- 1 BFRFRBUCH . Q1R endpos /NT pos, SEASAVEEL™ A J34h, A0SR re @ —Agai 5 ) e
%1%, rx.search(string, 0, 50) Z#T 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] ])

TR string 1) FF46 45 B REGS 4K FX N IE WAL AEEAVCHT, Atk [l — AR IS B xf 2. AR Pt
Be, Wil None ; {ERESTREIEAZAFA.

A% Z 5 pos Fl endpos 5 search () &5 AR

>>> 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'>

UERARAEE (LVCRCAE string HEQGEEL, (] search () RGN (535 Hsearch() vs. match()) .
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Pattern.fullmatch(sﬂMgL;xmLendmn]])
WSRHEAS string VEFCX AN IEMZRIR, gl o — MR IE B xf % o BIEER ] None ; VERIRFKE
VERL AR .

FIES L pos Fll endpos S search () £ SUHIA.

>>> 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 BUHTMA.

Pattern.split (string, maxsplit=0)

Sthtsplic () WAL MEH T IR IIRE

Pattern.findall(sWMngnmLendmn]])
K kE rindall (), ERATHFEHER, HORTRABTIESEL pos Fl endpos , FREIERIEE, 5t
% search ().

Pattern.finditer(sﬂMngxmLendnn]])
FUEE finditer (), AT HEEHENX, EQA] AT RS AL pos Fil endpos , PRI RILH,
W search (),

Pattern.sub (repl, string, count=0)

ShTsub () BEL BT AR AR

Pattern.subn (repl, string, count=0)

EthTFsubn () R, R T HRFERFE

Pattern.flags

IENPCEARIE . X A2 R PAME B 25 compile () WIS, AL (2-) WEbRE, FREAric il UNICODE
H&EE .

Pattern.groups
HARE AL AL R
Pattern.groupindex
W (?P<id>) & XM AT A AT AR T, WREARZH, IFie =,

Pattern.pattern

iR R JE AR AR T AT

3.7 SR Il copy - copy () Mlcopy . deepcopy () BRI LR o S e it IE WIZRB AR RYGA Jy 2 51
PERY .

6.2.4 EEIIR

VEPRERS G G2 — M1 RME True. WREAHVLRCHEmatch () Mlsearch () i&[H] None FrPAYRH] PATH B
HI £ TR 1 VL

match = re.search(pattern, string)
if match:
process (match)

DEPEXH SR SCRF LA Jr y R o -
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Match .expand (femplate)
% template AT [ BTG O HaR B, wtsub () FrgEdh—RE. 6 SCHNE \n g4 i i) 5
F, BFESIH (\1,\2) fiar A HE (\g<1>, \g<name>) ZF# HAH NV HEG TN

3.5 RS AVCECR AL SR 2 AT ER

Match.group ( [group], ])
R Al —AEE AL T H. DR RG =S8, S8R — T, WERAZ S8 4R
B At (SRR AT, MREATSE, M1 BIAT] 0 (B TURARRRI) . s
N S8 0, AN AR A2 AN TERC A AR s AR e @ —NEH] [1.99], ZREUEH W AYHE 54
FAFH . MRS, B TR E SO AR, ~/\IndexError KB R raise.
WER— A STERER —0, FFRILIZ R, Wik Ml A5 — > PLE.

>>> 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')

R IEMZGRAXME T (2P<name>-) ik, groupN ZHORB A RER MM HEH AT MR —ATHF
%ﬁ%ﬁf}ﬁé—tthﬂi;@)(jgéﬂ/*% ~/\IndexError ik raise,

— MRS IR BT

>>> m = re.match (r" (?P<first_name>\w+) (?P<last_name>\w+)", "Malcolm Reynolds")
>>> m.group ('first_name')

'Malcolm'

>>> m.group ('last_name')

'Reynolds'’

iy A A AR A R G {E T

>>> m.group (1)

'Malcolm'

>>> m.group (2)

'Reynolds'’

MR —AHITRE S 2K, 5 H AR 0] 55—~ PR L

>>> m = re.match(r" (..)+", "alb2c3") # Matches 3 times.

>>> m.group (1) # Returns only the last match.
' C3 Al

Match.__getitem__ (g)
XAEMT m.group (9) « XAVFE RG] H—PLA

>>> m = re.match(r" (\w+) (\w+)", "Isaac Newton, physicist")
>>> m[0] # The entire match

'Isaac Newton'

>>> m[1] # The first parenthesized subgroup.

'Isaac’

>>> m[2] # The second parenthesized subgroup.
'Newton'

3.6 BUBT A
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Match.groups (default=None)
REl—oe, WEETATEER T4, RPN | BERZMAG . default ZENTAZE
VERCHIE oL, ERIACH None,

fian

>>> m = re.match (r" (\d+)\. (\d+)", "24.1632")
>>> m.groups ()
("24', '1632")

WERFA NG AT, AN S S S H IR . X GEOA SR [ —4> None |, [}
AEE T default ZHL

>>> m = re.match(r" (\d+)\.2(\d+)?2", "24")

>>> m.groups () # Second group defaults to None.

('24', None)

>>> m.groups('0") # Now, the second group defaults to '0'.
('24', '0")

Match.groupdict (default=None)
W —AF e fE TR 6 T key iR . default ZEATASHILEAE; BIAK

None, N

>>> 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] )
R [0] group VCFCEI Y B I HF AR FNZ5 AR5 group BRINH O (BEZBEATLECHY T-HR) o W12R group
FEAE, EREDCED, #iaRkm -1 o XF—ADILEX SR m, fl— MRS HIRENAH g, g GENT
m.group (g)) A K IERLZ

’m.string[m.start (g) :m.end(qg) ]

HE m.start (group) K5 T m.end (group) , HIH group VEPL-— A2 FAFERIYTE. L, 78
m = re. search( b(c?)', 'cba') ZJ5, m.start (0) 4 1, m.end(0) N 2, m.start (1) Fl
m.end (1) #E 2, m.start (2) raise Q/I\IndeXError Bl A .

XA T4 M email Hidik FFS R 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—ANVLHEE m 1_[E]~/\ JGAH (m.start (group), m.end(group)) . HEUF group HTE
XASVCHE A, SR -1, -1) . group BRINH 0, Wi2BEAIERL.

Match.pos
pos INfH, ffidtfisearch () Bimatch () Wrika BN 2 o XARIENG B IRTEFAF R R —
AR R G E .

Match.endpos
endpos WIfE, 2f&idifisearch () Bmatch () BJTEa ENAT 2 o XASZIENG B3 (R AE TR R
— LR R T E
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Match.lastindex
FARAM B G — VLR AR 5 1MEH, 83 None QIR EA TR ™= E B i6. i, XTS5 Tab,
FikK (a)b, ((a) (b)), Fl ((ab)) FfFE| lastindex == 1, 0 (a) (b) &f5%F] lastindex ==
2 .

Match.lastgroup
Ra— M ICRR a4 A4 T, B3 None WIEREA 4 PLICHIE .

Match.re
IR ] PR A XA S B R N 2 2, XN SEE R IE WX R mat ch () B search () HEEER.

Match.string
i Blmatch () Bisearch () WF4FH.

37 HHSE: VN T’ copy . copy () Mlcopy . deepcopy () (34, ICREXTGB R THEA.
6.25 EMFZXHF

REHT

A MBI, AT DT B ORI M S DU

def displaymatch (match) :
if match is None:
return None

o)

return '<Match: , groups=¢r>" % (match.group(), match.groups())

IBBLUAET — A PNERE Y, — MR — PR T FAE , A TR I, 2 B A, K, g
Q, ”j” J, ”t” yg 10’ ”2” £|J559” i’%ﬂ:\‘ 2 ilj 9o

HERMENTAFRRGAR, FATTAEIEPAT 2 5R

>>> valid = re.compile(r""[a2-9tjgk] s
>>> displaymatch (valid.match ("aktbg")) # Valid.
"<Match: 'aktb5qg', groups=()>"

>>> displaymatch (valid.match ("aktbe")) # Invalid.
>>> displaymatch (valid.match("akt")) # Invalid.
>>> displaymatch(valid.match ("727ak")) # Valid.

"<Match: '727ak', groups=()>"

iG—FM, "727ak" , WETAXT, SCEPIKEABERE. SN IENZGRK TR E, WA m
JESIHATE

>>> pair = 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 X T i AT AR, T A T AR B T O 2R PERCR S g roup () J5k:

>>> palr = re.compile(r".*(.).*\1")

>>> pair.match("717ak") .group (1)

l7l

# Error because re.match() returns None, which doesn't have a group() method:

(Fotakss)
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(R —H)

>>> pair.match("718ak") .group (1)
Traceback (most recent call last):
File "<pyshell#23>", line 1, in <module>
re.match(r".*(.).*\1", "718ak") .group (1)
AttributeError: 'NoneType' object has no attribute 'group'

>>> pair.match("354aa") .group (1)

!

#=Hl scanf()

Python H A — 12l ¢ AL scanf () BUBAH . IEMZARGE S L scanf () #al PR Rk —
o HWAE R E L E A . P FESREE T scant () AEEUAFRIIE W) 238 2R B0 R B e

scanf () XA | ENFRER

%c

%5¢ . {5}

%d [—+]2\d+

%e, 3E, £, %39 [—+12(\d+ (\.\d*)2|\.\d+) ([eE] [-+]2\d+) ?
$i [-+]1?2(0[xX] [\dA-Fa-f]+|0[0-7]*|\d+)

%0 [-+]2[0=-7]+

$s \S+

$u \d+

$x, $X [-+]1?2(0[xX])?[\dA-Fa—-f]+

MICPEZ R AR U AT e

’/usr/sbin/sendmail - 0 errors, 4 warnings

PRATPAEH scanf () #aU1k

%$s — %d errors, %d warnings
My IE N R
’(\S+) - (\d+) errors, (\d+) warnings

search() vs. match()

Python $&{1t TR R [RI BN . ST re.match () MEFZRHEIL, S FH re. search () MEFZHFRITE
AiE (ERIA Perl HFTH) .

Bian
>>> re.match("c", "abcdef") # No match
>>> re.search("c", "abcdef") # Match

<re.Match object; span=(2, 3), match='c'>

fEsearch () W, ATRAM] "~ AESIT AR A BRI DT BC 2 545 53 (14 15 1L
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>>> 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'>

HRMULTILINE ZA X s imatch () RUCECFEAFR LG, BMEHsearch () FPA "~ FFARIEN
Fk & VLB AT TF 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"'>

HE—TRIEE

split () FFF4Fa I SBAL BRI o XI5 IR0 T SOA B 21 2 310 EL2 5 18 ) B 4644
SR N, N BTIER .

B, XHERA. BlEERE I, ERERNEN =ET ST

>>> text = """Ross McFluff: 834.345.1254 155 Elm Street

Ronald Heathmore: 892.345.3428 436 Finley Avenue
Frank Burger: 925.541.7625 662 South Dogwood Way

Heather Albrecht: 548.326.4584 919 Park Place"""

FHM—ABEZ M. BHERN IR PR — 0%, A IEATEA — % 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, AFRAAK Al AHI 45 R AT S TR AU % . 1 sp 116 () S T maxsplit
%, DRHLAL A 0 5 Bk o BB 2 A

>>> [re.split(":? ", entry, 3) for entry in entries]
[['"Ross', 'McFluff', '834.345.1254', '155 Elm Street'],
['"Ronald', 'Heathmore', '892.345.3428', '436 Finley Avenue'],
['"Frank', 'Burger', '925.541.7625', '662 South Dogwood Way'],
['Heather', 'Albrecht', '548.326.4584', '919 Park Place']]

2 B PSRRI E S, P A RO . R maxsplic BB 4 , FRATETANHAL P
S E TR

>>> [re.split(":? ", entry, 4) for entry in entries]

[['Ross', 'McFluff', '834.345.1254', '155', 'Elm Street'],
['Ronald', 'Heathmore', '892.345.3428', '436', 'Finley Avenue'],
['"Frank', 'Burger', '925.541.7625', '662', 'South Dogwood Way'],
['"Heather', 'Albrecht', '548.326.4584"', '919', 'Park Place']]
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NFEE

sub () B PR B IR A — AN B . XA FIER T sub () SREEFESCE, s AL
FROE, BT e AR R

>>> def repl(m):

inner_word = list (m.group(2))
random.shuffle (inner_word)
.. return m.group (1) + "".join (inner_word) + m.group (3)
>>> text = "Professor Abdolmalek, please report your absences promptly."
>>> re.sub(r" (\w) (\w+) (\w)", repl, text)

'Poefsrosr Aealmlobdk, pslaee reorpt your abnseces plmrptoy.'
>>> re.sub(r" (\w) (\w+) (\w) ", repl, text)
'Pofsroser Aodlambelk, plasee reoprt yuor asnebces potlmrpy.'

EFAENA

findall () VCighEst AP AL, AMUEHsearch () FHIE—AILEL. Hoan, WHE—AEERLEIRT X
FHR AR, T RESH A N B findall ()

>>> text = "He was carefully disguised but captured quickly by police."
>>> re.findall (r"\w+ly", text)
['carefully', 'quickly']

EXRMANEEARRELE

WERTFLEICEH A HELZEE, finditer () AIDGERIEN, EROET i 2 R EE, AR TFAF
B gRSE BT, WR—AMEE A BRI BRI M E R OE, WLMEIR R IAM finditer ()

>>> text = "He was carefully disguised but captured quickly by police."
>>> for m in re.finditer (r"\w+ly", text):

R print ('202d-202d: %s' % (m.start (), m.end(), m.group(0)))
07-16: carefully

40-47: quickly

RYEFFFEBERIC

AFRFERITIE (c"text ™) RFENAER . 0, A5 E MR HIR AL O\ 1) BAA IS — R
R TR R v

>>> re.match (r"\W(.)\1\w", " ££f ")

<re.Match object; span=(0, 4), match=' ff '>
>>> re.match ("\\wW(.)\\1\\w", " ££ ")
<re.Match object; span=(0, 4), match=' ff '>

U E YU TR, EAAEE A X, AR AR, AR £ \\ ", AU
NN\ SRFORFIFER R

>>> re.match (r"\\", r"\\")

<re.Match object; span=(0, 1), match="\\"'>
>>> re.match ("\\\\", r"\\")

<re.Match object; span=(0, 1), match="\\'>
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B—MAEsies

— A R ST
S H RTINS R R

IR, R ESFH. XEE

A SRR —
IR AR A I A IR, BAGERIE AR LB

from typing import NamedTuple
import re

class Token (NamedTuple) :

type: str

value: str

line: int

column: int

def tokenize (code) :

keywords = {'IF', 'THEN', 'ENDIF',

token_specification = [
('NUMBER', r'\d+(\.\d*)?"),
("ASSIGN', r':="),
('END', r';'),
('1Dp"', r'[A-Za-z]+"),
('‘op’', ' [+\=*/1"),
("NEWLINE', r'\n'),
('SKIP', r'[ \tl+"),
("MISMATCH', r'."),

]

tok_regex = '"|'.join (' (?P<%s>%s)' %

line_num = 1

line_start = 0

for mo in re.finditer (tok_regex,
kind mo.lastgroup
value mo.group ()
column mo.start ()
if kin 'NUMBER' :
value float (value)
elif kind == 'ID'
kind value
elif kind == 'NEWLINE':
line_start mo.end ()
line_num += 1
continue
elif kind ==
continue
elif kind ==

if .

'SKIP':

'MISMATCH':

raise RuntimeError (f'{value!r}

"FOR',

H o W R R W W H

'NEXT', 'GOSUB', 'RETURN'}
Integer or decimal number
Assignment operator

Statement terminator
Identifiers

Arithmetic operators

Line endings

Skip over spaces and tabs

Any other character

pair for pair in token_specification)

- line_start

code) :

in value else int (value)
and value in keywords:

unexpected on line {line_num/}")

column)

yield Token (kind, value, line_num,
statements = '"'
IF quantity THEN
total := total + price * gquantity;
tax := price * 0.05;
ENDIF;

for token in tokenize (statements) :
print (token)

RS AR AR B
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Token (type="IF"', value='IF', line=2, column=4)

Token (type="'ID', value='quantity', line=2, column=7)
Token (type='THEN', wvalue='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="ID', value='quantity', line=3, column=33)
(
(
(
(
(
(
(
(
(

Token (type='0OP', value='*', line=3, column=31)

Token (type="END', value=';', line=3, column=41)
Token (type="ID', value='tax', line=4, column=38)
Token (type="ASSIGN', value=':=', line=4, column=12)
Token (type="'ID', value='price', line=4, column=15)
Token (type='OP', 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', wvalue='ENDIF', line=5, column=4)
Token (type="END', value=';', line=5, column=9)

6.3 difflib - EHERMHHEITH

PR Lib/difflib.py

BERCER SR T HUA e S B SRR . BN, &l gl B SCiE, FFn] P E ZRg A ) SR 2ZE R R

A4 HTML A1ER SCRA RS — 1 diff Kl A R LR FSRRISCHE, S8 20 £1 1ecmp Bk,

class difflib.SequenceMatcher

KR RIEHZE, AT AL MR Fpaxt, A BPSIICE Nhashable X5 . HAEAF IR E T
H1 Ratcliff I Obershelp T+ 1980 4F- UM A FIF DA “AxaIERAITHC” B2 K4 Frap ik, IF HE
A28 HEER RS Bl JCRI IR IELLILE T8 Il “S)” Jusd e
FESCEBCAME, Bl afrses a4, (ABEIR TR X Ratcliff F1 Obershelp Sk — M . )
IR Tl R BB R a2 VT 3 B ) T DU P B ) 2 P8 B X ANBET ™ A o/ N AR 41, (LS g
AAENTARR “IERR” BYPLAL.

FEmf: K A Ratcliff-Obershelp 5 ¥4 7 55 I8 1% #00 F 4 37 J5 W) (8] T AE — i &0 F 8 °F 5 B [a)
SequenceMat cher TERIRG BL N A ~F 7 B ()T 7E — A 00 R AT R 32 81 ¥ 4 ol 2 DA IR T R
X — RS ARG 0L W 2Pkt E] .

AR EY R X5 sequenceMat cher LR AR & TR K A SRR e 7 9 00 B3k . X
& AT B S GRS I R A B AR B, IR T (FESR T ) R B KA
I FERT 1% FF HJP P JE 22 /0 200 T, AZIgbric ol “17 FFgel e s VeEe bRk« X
Ja &R B DL AEA# SequenceMat cher B autojunk BE% N False %M.

3.2 BTN autojunk &2 .

class difflib.Differ

XA SR 2 b ol SCAAT ALY P81, 97 ] 3 N B B 22 S 0 5 R Differ 48— i
M sequenceMat cher RSEMATFFHNMELELLA AN, (HIEVCAL) 7N IRT ARSI LR

Differ ¥R MR AT ARFHRRASF] 3k :
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WFEHREL | BX
- el 1 Tl

'+ A9 2 il
r FTAEPT 5 AR
I IAFAE T HE—R A5

PR 2" FT 3k AT 2 R 5 | 2AT AN AAFAE TAE— i AT I 255 . QSR P H1 AL 55 il R4 i 2247
g NERE| KRR
class difflib.HtmlDiff

XA T2 HTML %A% (a6 &3R80 5838 HTML SCF) POTFHERbZA T /R SCAR g, 471R1S

TN CRF S Y S s o ERAG W] DA T 58 Al 3022 R AR A il

A AR A

__init__ (tabsize=8, wrapcolumn=None, linejunk=None, charjunk=IS_CHARACTER_JUNK)
Witk HEm1Di £1 P50,
tabsize JE— T HTBH, JEEHRLINR, BN 8.
wrapcolumn Jjg— VBT SE, FaEdT 0 B IHTWIH AT 90 E, BRIAEA None FUR
ENERIE T
lingjunk 1 charjunk VT BET B, LA Ancli £7 () (fren1Di £5 IR BIFHER A
HTML %57). S ndiff () XY T AESEEAME K ILUi .

AR A

make_file (fromlines, tolines, fromdesc=", todesc=", context=False, numlines=5, *, charset="utf-8’)
FAL fromlines Fil tolines (FAF ) HiRk bl —DNFRFER, Fon— 1588 HTML SCfF, Hp &4
TSR, TR ST SRR R .
fm)mdesc Al todesc ¥/ ] XAEFSH, F8E R BARSCHRIIINREERFER (BRI NS HFEAF
).
context FI numlines ¥ /2 W] Ve XARTF- B4, Y4 R B /R B CZEFIE context &4 True, 70|
BME False NERTEA:. numlines BRINN 5. 24 context > True W} numlines ¥5-355 | Bl 5558
Hh R S R SCHTAL. 24 context g FaLse I numlines YRR next” R Hy
SRR AT (BB N & FECnext” BEEBER T — et SR 2 SR 4 O
WSS 00, ABIEATHT S LR 30) .

ffilE): fromdesc Fl todesc S AF AL SCH) HTML SRARSE, 2 HCN WIS AU A Y 1238 24
HoBEATHE 3L

3.5 MU SIN T charset 47 S %, HTML SCRIRYERINFATEEM ' 150-8859-1" HE N
'utf-8',

make_table (fromlines, tolines, fromdesc=", todesc=", context=False, numlines=5)
L fromiines Al tolines (7 FEERIIZ) JEIR I —ANFAH , Hemm— M A 45472 RO 58 HTML 2
¥, TR S TN ECR R H R .

WHERK S Smake_file () LA
Tools/scripts/diff.py X PRMMATEIN, HPEE MR R B

difflib.context_diff (a, b, fromfile=", tofile=", fromfiledate="", tofiledate=", n=3, lineterm="\n")
B a Il b (ERFERANFR); R SCZEREA R EE R (— A=A & T generator).
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Rl B ER R R BN ST R LA B SUTR BEEE . SRR N2 I 2 SRR
Ko ERTEGE n g, BRAH=AT.

BRINE LR, ZRE6AT (PA *** or —— F/R) il K BHRATIFRAIER . XHM A2 M io.
IOBase.readlines () BB ANBIGEEH Tio. I0Base. writelines () HZEREER, F N
N AR K R TAT -

XA REBATIFEA . BB lineterm S8R ", XA NA RS — R T4F -

R Se2E A SR A NE SR SO FME B TR A AR Sk o X B B A4 B 4 RT DA A
fromfile, tofile, fromfiledate F11 tofiledate 45 7€ . BN TA]E 55 DA 1SO 8601 #5 3R . W AIEE, X

FAFHBIA A
>>> s1 = ['bacon\n', 'eggs\n', 'ham\n', 'guido\n']
>>> 52 = ['python\n', 'eggy\n', 'hamster\n', 'guido\n']

>>> sys.stdout.writelines (context_diff(sl, s2, fromfile='before.py', tofile=
—'after.py'))

*** before.py

-—— after.py

khkkhkkhkhkhkkhkkhkhkhkkkkkk
* % % 1,4 * *x kK
! bacon
! eggs
! ham
guido
-— 1,4 ———
! python
! eggy
! hamster
guido

WS R diflib o & 4473 0 FRECE TR B Rl o

difflib.get_close_matches (word, possibilities, n=3, cutoff=0.6)
i 8] iy d A ARl PERCH IS 9 3K o word S— 458 HARITRAVERCH T4 GBS N FAFER ), possibilities
H—AE T LR word WP FIR ISR GRE HFAFERS1R) .

FIESH n (BN 3) $55E 2 R [0 2 DA PLEE; n KT 0.

IESEL cutoff (BRINH 0. 6) J2—A> [0, 1] JEFE N HYIFE S 5 word FDLEERS 7 RIB B E A e L T
PIC R 2

e (R nA>) BRI RCR A ZIBGR ], AR HE , SRR HEE e i A o

>>> get_close_matches ('appel', ['ape', 'apple', 'peach', 'puppy'])
["apple', 'ape']

>>> import keyword

>>> get_close_matches ('wheel', keyword.kwlist)

['while']

>>> get_close_matches ('pineapple', keyword.kwlist)

[]

>>> get_close_matches ('accept', keyword.kwlist)

["except']

difflib.ndiff (a, b, linejunk=None, charjunk=IS_CHARACTER_JUNK)
FLEE a F1 b (EARFER538); kD Frer BB EAE B (— AN BB T i generator).

K TS linejunk F1 charjunk 3337353 3§ RAX (38 None):

linejunk: WLRREIEZ A FAFR SR, AR HON BRI P A7 R 0 B, 5 WLR R . BRIAN None.
BEANEA —AEEBRZHN R T S_LINE_ JUNK (), ‘BRI RA AT, BRARZATIRN T 2

6.3. difflib--- {1 HERMETR 125




The Python Library Reference, £[EF] 3.9.0rc2

Z—NISRF (" #") - HETEM SequenceMat cher KB AR LEA T B I 5] /& PATE WM
B, XIS e I R A RO B

charjunk: WCRREHEZ —DFAF (KB 1 IFRFE), R H B4 R [ A, 7 R [BHERAE .
BRI\ A2 PR A I S_CHARACTER_JUNK (), ‘B2t EH S T (SHEAFER R (HEEH
TR TARMNTFER! ).

Tools/scripts/ndiff.py /@i kKLY A 47 Bl b o

>>> diff = ndiff ('one\ntwo\nthree\n'.splitlines (keepends=True),
L. 'ore\ntree\nemu\n'.splitlines (keepends=True))
>>> print (''.join(diff), end="")

- one

s A

+ ore

s A

- two

three

tree

emu

+ 4+

difflib.restore (sequence, which)

AR [ A9 e A R AR —

Y —AHDiffer.compare () Bndiff () PEAR B3, FEBUH SR A SCHE 1 88 2 (which TE2) W17,
EBRATHIZ -

il

>>> diff = ndiff ('one\ntwo\nthree\n'.splitlines (keepends=True),
R '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

three

>>> print (''.join (restore(diff, 2)), end="")

ore

tree

emu

difflib.unified_diff (a, b, fromfile=", tofile=", fromfiledate="", tofiledate=", n=3, lineterm="\n’)

FOEE a F b (EAFER5130); RIS —ZE A8 A 815 B (— = 1 generator).

JTPAGE— 25 52— KB R A TR LA B R U BB s s A BRI AR (I
NEDFIZ I G CARY) o BR SCAT8h n ik g, BRI =47,

PN OLF, ZREEIAT (A ———, +++ 5 ee FRn) il R EBHATR LA EN . X FAW I 4b 2
Mio.IOBase.readlines () G ABEREF Fio. I0Base.writelines () HEREH,
BRI Ay i A RN it #  AR RBA TA

YT REIATRIA , NF lineterm Z4R " ", X kR NSRS — AN A TAY -

B S EE s GE T — I E SR SR A U TR B AR Sk o 3 SEAF BT A3 B A R T DA FH AT AR
fromfile, tofile, fromfiledate F1 tofiledate 45 7€ . BN TAE 5 DA 1SO 8601 #5 3R, W AIEE, X
FAFER BN ZS .

>>> s1 = ['bacon\n', 'eggs\n', 'ham\n', 'guido\n']
>>> s2 = ['python\n', 'eggy\n', 'hamster\n', 'guido\n']

(Rt
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(R —H)

>>> 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

WS Rdifflib o 44T 0 FRBOETEAIR 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 F b (CEATERXTZ513); 72LERA dfunc PR RSN FOR I 22 47503 (D@ 1rH) .
dfunc WA XIS, B Munified diff () B context_diff(),

SR L3 S i AR BN — B B . [ n Z MR BT S AER AT A R R AR A . EH
T 2R AR TR A (B n 250 4l 4578, MM dfunc(a, b, fromfile, tofile,
fromfiledate, tofiledate, n, lineterm). dfunc [ H PR L 73 rE, XPERT
52 BT EA S a Fl b MFER R FA—ERIG .

3.5 BUHTIMA.

difflib.IS_LINE_JUNK (line)
AT AT 2RO TR True. WIS line Sy Tl HLELATIAA * 4 1 ) lne FTRLRETT /20809, FOURERR T
ZEHY . IR BB IR A ndi ££ () H linejunk 162 (1 BRIAME -

difflib.IS_CHARACTER_JUNK (ch)
KT 1] ZBE ) FAFIR ] True. FAF ch WA KT SR A7 ch g ] 20, 15 WI5E 2 AN 1] Z2 1
M. R FAEndi £ () W charjunk TEZ 1P BRANE .

hz%:

BOAVGHL: KosH 77k John W. Ratcliff Al D. E. Metzener %R BELEMIHE. T 1988 487 H %%
F Dr. Dobb’s Journal ,

6.3.1 SequenceMatcher Y5

SequenceMatcher RAG XM ELE:

class difflib.SequenceMatcher (isjunk=None, a=", b=", autojunk=True)
SR isjunk W7TH None (BRIME) BUAHEEZ—ANFAITCERH 24 BACYH N 206 “hidk” JeRE
R B SRR, 1% A None fEH isjunk BIEA 24 T4 A lambda x: False; tHELEUIA
ZBSATATIE . Blhn, & A

lambda x: x in " \t"

WERARAFERFF IR SO T T IO, BN B2 X 3 2SR A SRR 1) 22455

W SH Bl b HEHRAEA): PHIIA TR . B TER A hashable.
WS autojunk T TR ) H ShBIK S K5

3.2 BTN autojunk T2 .
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SequenceMatcher X} 4 5257 = /N @ VE: bjunk 52 b 24 isjunk 3y True TCELES bpopular B S %
T E (WREARGEE ) AP MR JERIR TR A b2 24 b SRR TR E 1]
B E SR F . g =N B R biliil set_seqgs () Bset_seq2 () EEBHEE.
3.2 JGHT A bjunk F1 bpopular J&1E.

SequenceMatcher W EFPNF HE:

set_seqgs (a, b)

BCE RIS

SequenceMatcher TV I ZAFA KH _AIFHINHEGE R, XEEURRBER— N0 5 24
P AT IR, W set_seq2 () — IR E L T O 21 A2 GRS H A 30 45 R —
WKset_seql (),

set_seql (a)
BRI RS 7. BHRRE —AFIASHE.

set_seq2 (b)
BEE RIS AT R RE DA SR
find_longest_match (alo=0, ahi=None, blo=0, bhi=None)
it afalozahi] Ml blblo:bhi] kK ITACH.

R isjunk B4 W& BY N None, find longest_match () FF&E (i, 3, k) [#iff a[i:i+k]
T blj:j+k], H alo <= 1 <= i+k <= ahi #ﬂblo <= j <= j+k <= bhi. ¥F
JIT A 6 3K e R R ( 3ty WD == i3 <= g R, W&k >=
k',i <= i', ?ﬁ%/ﬂiﬁﬁh Xﬂ‘?ﬁﬁﬁ%ﬁ@@ﬂﬁ%, J‘B[E]%Eaé‘lquf’ﬁtﬂﬂm*/l\, XS THE a 24
Hi e I I S VEECER , WR BIFE b 24 i e B —A~s

>>> s = SequenceMatcher (None, " abcd", "abcd abcd™)
>>> s.find_longest_match(0, 5, 0, 9)
Match (a=0, b=4, size=5)

UIRARAL T dsjunk, P52 B RG2S — S de ) PLFC B, (EAAMIT A SR oy Hh BB 3 Y
BRI SRIERHE () PCRCP AR SIR TR AR AT R i . IR SRR 0 A & DU,
WOk, BRAEFRFER RO TR IR 454 78 LR PLECAT 4R -

R S Z MG, ARSI . KRBT abed' HESH _ANFIIRERN
' abcd' FHPLEC. TAATPAPLRL 'abed', FFHZIERCE “ANFHIRANR abed”

>>> s = SequenceMatcher (lambda x: x==" ", " abcd", "abcd abcd")
>>> s.find_longest_match (0, 5, 0, 9)
Match (a=1, b=0, size=4)

GARRERFICE Y, R (alo, blo, 0).
W B3 [l —ANnamed tuple Match (a, b, size).
3.9 MU A A BRIASEL.

get_matching_blocks ()
W A A AR & VLI R AR = e s R BAZn B (1, 3, n), HAE
ali:i+n] == b[j:3+n]. XEE=JOHH i F1j FPIREEIEHES

E‘f:*/\*)ﬁéﬂfﬁﬂiﬁ{iy ﬁ—{ﬁjﬂ len(a), len(b), 0)., EmMi—n == 0W=JcH. 0
Bo(i, 3, n) fA (1", 3', n' mﬁﬁu%wa@rsﬂﬂzﬂi, HGEAN R E PG =
JUAH, W i+n < i' B j+n < j'; HemiE e, AHARAY = el ST IR IR AR A S5

m}

XA
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>>> 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 PRI a 258 b 1) 5 JSTHANER, BITCHWIEL R (tag, i1, 12, j1, j2). 7E56
—AJCHY i1 == 1 == 0, MAEHLKWITTHY i FTR—DIcdm 2, HF H jI S TE—1
JUH) j2.

tag (BN FAFHY, HA& SO :

& BN
"replace' | a[il 1 WA b[31:52] Bk,
"delete' [ alil:i2] W#MG. WHHESERELT 31 == 32,
"insert' | b[j1:32] WiEAFalil:i1]. GO EAENTERT 11 == i2.
'equal’ alil:i2] == b[j1:32] BINTJFIHHRD.
fan:
>>> a = "gabxcd"
>>> b = "abycdf"
>>> s = SequenceMatcher (None, a, b)
>>> for tag, i1, i2, j1, j2 in s.get_opcodes|():
print (' al : 1 —> bl : ] -——> '.format (
Ce tag, 11, 1i2, 31, j2, alil:i2], b[jl:321))
delete af[0:1] ——> b[0:0] 'q' > !
equal af[l:3] ——> b[0:2] 'ab' ——> 'ab'
replace af3:4] ——> b[2:3] x> Ty
equal af[d4:6] ——> b[3:5] 'ed' ——> 'cd!
insert al6:6] ——> b[5:6] TYo——> T f!

get_grouped_opcodes (n=3)
R El—ANW A &% n A7 BT SCHY A 4R generator

Maet_opcodes () FrREILTFMG, M7 BB /N S SO0 I 0 R 1% S e i a] ol DX 3k
XA PN S get_opcodes () FA[R AR [H]

ratio()
AR Al —NEUETE R [0, 1] 97 S8 R e AR B i
Hr T 2WAFa) h e a5, MEILE@EE’J%IE, BRI 2.0¥M / T. iR AR F51 58 240
[FMRZAEN 1.0, WERmHETZEAENA 0.0,

W get_matching_blocks () Bget_opcodes () MWAME WL A EEIEER K, EIE
THOL AR BE RS B e quick_ratio () Breal quick_ratio () FIREL—A LA,

fiE: W ratio () WHMARATRERBULT SEOIIT . FIan:

>>> SequenceMatcher (None, 'tide', 'diet').ratio()
0.25

>>> SequenceMatcher (None, 'diet', 'tide').ratio()
0.5

quick_ ratio()
AR PREEHIR (0] — A~ ratio () B ESR.
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real_quick_ratio ()

e B HR B —Aratio () SR
X AR B PC L 40 o A R B B 0 T YA T RE B TR [ A A L BT 2 O —RERS A AR, H 2

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

PATT /R BILLB A4 A, R A ol

>>> s = SequenceMatcher (lambda x: x == " ",
"private Thread currentThread;",
"private volatile Thread currentThread;")

ratio () i&[El—A~ [0, 1] JEH AR REEAE AP RER EE R . RG4S, ratio () {Hilld 0.6 HLEIIR
Eﬂﬁ/\f?ﬂmﬁﬂu@@ﬂﬂﬁ

>>> print (round(s.ratio(), 3))
0.866

AR XA P A AH P FC A B 48R, W) get_matching_blocks () AR f#:

>>> for block in s.get_matching_blocks():

Ce. print ("al ] and b[ ] match for elements" % block)
al0] and b[0] match for 8 elements

al[8] and b[17] match for 21 elements

al29] and b[38] match for 0 elements

B A get_matching_blocks () IREIWH G — 1 IoH BB BT 5/ (len(a), len(b), 0), X
WRICARKEILE (VLA ICESE) 0 B,

AR AR BEHGE AR 55— AP AR IER A5, WTRAREH get_opcodes ():

>>> for opcode in s.get_opcodes() :
e print (" al : 1 bl : 1" % opcode)
equal al[0:8] b[0:8]
insert af[8:8] b[8:17]
equal al8:29] b[17:38]

hz=%:

o Wi get_close_matches () REE/R T W[ E T SequenceMat cher 48 fa] B AL R A
78 R I6E

* i SequenceMat cher Mf/NRUR. FIRY 1R 2 AR 42 1l 7 5
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6.3.3 Differ 3

WD frer ARG S A IR I/ hER . MR, fvNEREEREREREN, FAENSFESAE
ARl RER M, A IEE R AN = A AHEE 100 TR VCHED . K5 [R50 S R A S VERC PR B T — S e, X
/R & k= A K 22 7 iR
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 FEAFAFRAE RSBV REL, WERHEABIREAF R MR B . BRIAME N None, EWEH
B AR T N BIRAT -
charjunk: $32 AP (KEEN 1 BAFE) 1S5 R, IR HO B A5 R B . BRIA
i} None, TEME A M FEIF PN B FAF
T2k 8 37 3 a5 g BR BT P A R 25 S T EL R, O BN & 5 BUE T 2 AT BUE AR A . T 5]
¥ifind_longest_match () J7¥ER isjunk 0GR T BER .
Differ MG — AR (g E) 1:
compare (a, b)
WA ATALR P, AR E (— S hATa s Es) .

AT B S — A AR AT FF 45 B 10 B AT 47 3. X AR P 31 AT DA S 3 SC R 5
Wreadlines () J{ERIRE. Fr Az B0 386 & B AE i DA AT A7 45 B i A7 R A B, 1T DAGE &
NG writelines () FERFEFTEIH K.

6.3.4 Differ 74|

VL7 ) FLA T B SCAS o 1 Je TR AT SOA A DA A 5 2 1 A T2 A R A I P 31 (R %) 47t ] DA o
RIS readlines () HYERIKEL):

>>> 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\nl
>>> 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 ()

TEEAESLHIDL £ fer MRIFATITMEARBOR IS g “BR” fTHFRF. WIS IDiffer () MiGd
.
g, BATHEPIAFA:
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>>> result = list (d.compare (textl, text2))

result 2RISR, TERATRHSERITE Ak

>>> from pprint import pprint

>>> pprint (result)

[ 1. Beautiful is better than ugly.\n',

v

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 e /\\nl’

'+ 4. Complicated is better than complex.\n',
' 4+ N “\n',

'+ 5. Flat is better than nested.\n']

TR B 2247 A HS S H R I

>>> 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.

S

4. Complicated is better than complex.

A

+
? ++

B ~

+

? 4+ A

+ 5. Flat is better than nested.

6.3.5 difflib py&<17HEEO

XA SEBIE R T Anfal s A difflib SR Ed— A RIT diff i TH. TR STE Python JES L, X
%K 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 ()

@ 3)
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(R —H)

def main () :

parser = argparse.ArgumentParser ()
parser.add_argument ('-c', action='store_true', default=False,
help='Produce a context format diff (default)"')
parser.add_argument ('-u', action='store_true', default=False,
help='Produce a unified format diff')
parser.add_argument ('-m', action='store_true', default=False,
help='Produce HTML side by side diff '
'(can use -c and -1 in conjunction) ')
parser.add_argument ('-n', action='store_true', default=False,
help='Produce a ndiff format diff'")
parser.add_argument ('-1', '--lines', type=int, default=3,
help='Set number of context lines (default 3)")
parser.add_argument ('fromfile')
parser.add_argument ('tofile')
options = parser.parse_args()

n = options.lines
fromfile = options.fromfile
tofile = options.tofile

fromdate = file_mtime (fromfile)
todate = file_mtime (tofile)
with open (fromfile) as ff:
fromlines = ff.readlines|()
with open(tofile) as tf:
tolines = tf.readlines|()

if options.u:
diff = difflib.unified_diff (fromlines, tolines, fromfile, tofile, fromdate, .
—~todate, n=n)
elif options.n:
diff = difflib.ndiff (fromlines, tolines)
elif options.m:
diff = difflib.HtmlDiff () .make_file (fromlines,tolines, fromfile,tofile,
—context=options.c,numlines=n)
else:
diff = difflib.context_diff (fromlines, tolines, fromfile, tofile, fromdate, .
—todate, n=n)

sys.stdout.writelines (diff)

if _name_ == '_ main__ ':
main ()
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6.4 textwrap -—- XA BIRITSERE

PRACHES: Lib/textwrap.py

textwrap BHEft T — LU bEm , PARTASEIITA AR Text wrapper, UNAAR A2 256 —PiA
SCATFRFH AT A ST EUR TS, PREERR B I T WIS, AR Textirapper MSLHIR

BEAACE.

textwrap .wrap (fext, width=70, **kwargs)

X} text (SEAFER) T ER BV H B AT AT REAT K B R 2 R width A~“F4F . R 1B B i AT R 9 3R
T RAHIATAT -

AR AR F SRS N T Text Wrapper WSLHEM:, BRI T . width BRINH 70,

W TextWrapper. wrap () i TIBA Xwrap () 77 HETEGME S, .

textwrap.£ill (fext, width=70, **kwargs)

Xijg%iﬂ‘]ﬁﬂﬁ%?ﬁi HaAT, R b— a0 B S T BRI B A R . £i11 () RARIERI
I 2V

"\n".Jjoin (wrap (text, ...))

YRR, i1l () ¥ Swrap () SEEMER X#TESE.

textwrap.shorten (fext, width, **kwargs)

PrBIBIEL E R text DAFFEERER) width.

HIRHT R text RIS (A ESESARRHO RS ) o QIERGDRAEE & width WAFHGR [, 750
K EFT LSRRI AR BIA AR AR Al il placeholder AEE A width:

>>> textwrap.shorten("Hello world!", width=12)

'Hello world!'

>>> textwrap.shorten("Hello world!", width=11)

'Hello [...]"

>>> textwrap.shorten("Hello world", width=10, placeholder="...")
'Hello...'

ok X S X N Frextirapper B9 K B @ M, B AW R 30 W H B XA
B % ANTextWrapper Wrill() MR Z Hi & % 9T &, I X A tabsize, expand_tabs,
drop_whitespace Mlreplace_whitespace HHEIGEA LR .

3.4 BUBTIMA.

textwrap.dedent (fext)

Folsks text HE—AT AR [ AT 26 25 A 77
XA DA R R =5 5 AP R AT ZE M 2SA% TS ST EIRAY h 2 R b =X

R ERA SR R S AR, (HEMHFAMSE: PAFWA T " hello" fil "\thello" AN
SR B A R B BT8R 25 AT

P28 AT IAT S Fi A IS 2 A bR AL o BN AT 7T

Bil4n:

def test():
# end first line with \ to avoid the empty line!
s = " l\
hello

(Rt
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HEH L5
world
Tra
print (repr(s)) # prints ' hello\n world\n !
print (repr (dedent (s))) # prints 'hello\n world\n'

textwrap.indent (fext, prefix, predicate=None)

FF prefix B NE rext ik BT L .

WL E ] text.splitlines (True) SEXATHATIR .

ERINEOLT, prefix @R MBI TA A& RS AT (ORI T85R1 A4 ) HfT.
it

>>> s = 'hello\n\n \nworld'
>>> indent (s, ' ")
' hello\n\n \n world'

ALY predicate Z:¥ ] JRAE TR LEAT B4 gk B0, AT DAMRZS 5 Mok 2547 80 A 25 AR AT IS
prefix:

>>> print (indent (s, '+ ', lambda line: True))
+ hello

+
+
+ world

3.3 BUHTA.

wrap (), £i11 () Mlshorten () BWVER =X HBIE—A Textwrapper SEBIH-7EH E I H A k.
SIS HER, HITFEMEHwrap () /S 111 () RAPRFZ SCARFIFRE W R, f1E3HRE S
W TextWrapper MR HESEA VR

WA BAEZ RO E A sh T, S35 IE P RENEFZ G KB AE BB &gk, B

JETextWrapper.break_long _words ¥ NIRIE.

class textwrap.TextWrapper (**kwargs)

TextWrapper WIEAHEZZ AL KRBTSR FHRETFSEIN—E0ENE, i

wrapper = TextWrapper (initial_indent="* ")
SRS T

wrapper = TextWrapper ()
wrapper.initial_indent = "* "

%T PAZ RE IR Y Text wrapper X4, F ELARL AT ATE il 90 1) 18 oo 7 432 1) S 190 s PR MR 188

E AL .
TextiWrapper WSLBIEME (PARAIE S R BT SH0) PR
width

(BRIA: 70) HEIATHIRAAT R . RESASCA PR KT width (I EASHE, Textirapper
FUREPRIE A KT width ANFAFI R AT

expand_tabs

(@(w True) QIRNEAE, W text BT BIHIRAFRE B text () expandtabs () A A
g
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tabsize
(BRIN: 8) Mexpand _tabs HEAH, W rext A I HIRIFRY AT EZAN 2, HAKER
PR 24 B A RN RE A 1 R E L

3.3 BOBTIMA.

replace_whitespace
(default: True) WK B, ERIRAY LIS . HEMATZ R, wrap () JIIERHEEA 2 1 PR
BN AN A% s PRI A FAFAR : 3, 80T, T ECHIR, 2EATAIEI A (N e\n\ v\ N "),

ffill): WRexpand_tabs HRfEHreplace whitespace HEAH, HMNHIRAHPEHHA
Mg, XS HRFY R R .

ffilE): R replace_whitespace MBAE, TE—FTHIH A4 AT REH A TR S BB I o
B, SCARRNY (fflstr.splitlines () BEMUTTTE) Prar WETEIT 0 BT A SHAT .

drop_whitespace
(BRIN: True) WARHEME, AT RARBIZ AT (EERZ G, k) 2L, A
T BUKIT L1 2 B P AR QRS A AR AT RS B P AP AN S B 5. AR B S 2 T4 5
T—AEAT, MRZEBATR S F .

initial_indent
BRIA: 1Y) RS B 9 B S AT I RIS — AT A e . HRESSOT AR — T K.
R LR S & il

subsequent_indent
(default: ' ") REREASINEN B H A T80 N AR — AT MO Ir AT A . HREZESB0T AR
A AT TR L

fix_sentence_endings
(BIA: False) WA NEAE, Textwrapper PRl f) 145 R H i O h) B B2 DATE I W~
FEAF I B o R T 1 45 S8 R B SO R UL AR 20X ke . (EUR, A PRI A sE k. Bl
BT ANGFEIIFRE 0 e A, SRR s
JEPA—AZEAREE W AR L — e B TCIA X 73 AR SUAR Y ”Dr.”

’[...] Dr. Frankenstein's monster [...]

FIPAR A H 7 Spot.”

’[...] See Spot. See Spot run [...]

fix_sentence_endings BRI RHERH.

i TR LK T string. lowercase MfiE “/NEFEE, DAL AEA] SUE W
AR WAL T [ — AT A, PR 3 T IRE SO .

break_long_words
(BRIA: True) WSRO ELME, WK RSB wideh i) BIAREH T AMRIEAT A KA St widt b,
WA EE, BRKPFERASPIT, HMAELATR KR BRI width, (B ERIRREw B
AT, DR wideh BB )

break_on_hyphens
(BRIA: True) AR ELME, FRRIEICER B E RAE 2 AR G IE P25 A ST,
FPBAE, WA ZE AT RPN EOE R EEWT T LR, (HANSRARA S A A 82 B3 T 1 B g )
Wbk break _long words BWABIE. ZBIBAKIBRIAT A S FLVFI TFAF A T T4 1 B .
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max_lines
(ERIA: None) UIHA N None, W N i 2 L& max_lines 17, -8 placeholder A4
WA TR

3.4 BT

placeholder
(BRI L. 1) SCASRAE i SO BB I AR SCAR AR R
3.4 OB

TextWrapper ibRML T —RAFITIR, RETHRBUZHIHHEREC

wrap (fext)
X text (FAFHY) FPHYERANBLT B S AT AR AT R R Sy wi dth NP, BT H BA T iy
PWH Textwrapper SLHISLOIENME. &0 H HATHRR, FTRAWIRITR . R A5
BATH RSP R BRI, R ] 2551 2

£ill (text)
X text W BB Y B B0 TR 6 S Bk 1 S T BT I BRI AR R

6.5 unicodedata --- Unicode ¥

BT fE T X} Unicode Character Database (UCD) iJj17], i€ LT 4 Unicode “FAF I FAF @ IE. IL4L
P PR A S R BRI H UCD A 13.0.0,
%’lﬁﬂ%ﬁﬂ%—‘ﬁ Unicode FRifEPff {4 #44  “Unicode “FAFE A" e SUWARIRI A RFITFS . B8 LT LA BR
unicodedata.lookup (name)
AVFERTAT . ERKBI AL EATRF, WIR BN FRF. REEHE, WKeyError
g%
3.3 S LRI ARk g T A Sk
unicodedata.name (chr[, default] )

IR B2 BL 25 P 4F chr WA FRVE P47 B IR WA & XA FR, WA [E defaulr , 15 %A 4
WvalueError #%5|% .

unicodedata.decimal (chr[, default])
1R B A3 FL 25 A chr W)+ 3R REAE B an SR 8 SGXAERE, WaR [B] defaulr , WA AW,
MvalueError #5|% .

unicodedata.digit (chr[, default] )
IR E] Ay BL 4G AF chr WECTFAEAE B E. WA SCXAEE, TR (8] defaulr , WA 4,
MvalueError #58|% .

unicodedata.numeric (chr[, default] )
AR Nm] o FELE AT chr WORELYE I PE B MR B0 E SOXARIE, TR 9] default , QI2RIA 45 i1
WvalueError #%8|% .

unicodedata.category (chr)
BRI ECR AT chr IR BN EAF R
unicodedata.bidirectional (chr)

R BELETAF chr BORUE A TR . PR E I, R ] 25 45 53

! https://www.unicode.org/Public/13.0.0/ucd/NameAliases. txt
2 https://www.unicode.org/Public/13.0.0/ucd/NamedSequences. txt
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unicodedata.combining (chr)
RS BLLS FAF chr LA A ZEVE R, QR LA A28, aRME o .
unicodedata.east_asian_width (chr)
RIS BLL AT chr BRI SEFEVE AT ER
unicodedata.mirrored (chr)
R EELE AT chr SR SR BEEL . AR AR SCA PR “Bifg” F4F, WhRE 1, &
MR = O .
unicodedata.decomposition (chr)
R ELETFAF chr WIFAF 5 FRIGHE A A o SRR SRS, DU o] 25 E A7 R
unicodedata.normalize (form, unistr)
3% 1] Unicode “FE44FER unistr [ 1E# 63 form . form (A SE A’NFC’ . "NFKC’ . "NFD’ fII'NFKD’ .
Unicode #Rif 3T A0 SE U A A M 48 8507 7 S LT Unicode “FAFER Y45 A AL TE X . 7E Unicode

o, ATPAPAR T RFREZNFERF. BN, F4F U+00C7 (4745 CEDILLA f#) LATIN CAPITAL LETTER
C) Wu LR HF5 U+0043 (LATIN CAPITAL LETTER C ) U+0327 (COMBINING CEDILLA ),

X EAFRE, APAIEMIEA: IEMER CFIEMER D . IEMJEA D (NFD) WA G5,
TR PR R0 IERUE C (NFC) E5e MAE R, AR PR G TG T4

B TR PAIE A, I AT AR A A A AUE . FE Unicode Hr, SCHRpHREMEFAF, X L8
SRR S HAN TS —. I, U+2160 (ROMAN NUMERAL ONE) 5 U+0049 (LATIN CAPITAL
LETTER 1) 5¢4HF. {H/2, Unicode ST STA TR (filln eb2312) ezt

IEMJESC KD (NFKD) 57 A, R FCAE M g e A A M 74 . IERE 3L KC (NFKC)
BN ARAE D, NE R

BIERI unicode FAF BB TF H R BEE BRORME , AR—DNHA L AT 5 — N, W
ENTRETCEA A
unicodedata.is_normalized (form, unistr)
HIWF Unicode F4FER unistr 275 R IEIIER form. form WA RUE F’NFC’, 'NFKC’, 'NFD’ FI’NFKD’,
3.8 JRHTIA.
BEAh, BB T AR H

unicodedata.unidata_version

SRR 1 Unicode i 72 (1 i 4s -

unicodedata.ued_3_2_0
B G RABHRAAMFEIERXTS, EXTHRE MR E A Unicode $dfa i (411 IDNA ) 1
MR, U] Unicode % AR A 3.2 .

ZNGE

>>> import unicodedata

>>> unicodedata.lookup ('LEFT CURLY BRACKET')
l{l

>>> unicodedata.name('/")

'SOLIDUS'

>>> unicodedata.decimal ('9")

9

>>> unicodedata.decimal ('a')

Traceback (most recent call last):

File "<stdin>", line 1, in <module>
ValueError: not a decimal
>>> unicodedata.category ('A") # 'L'etter, 'u'ppercase
lLu'

(FTgkEh)
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(R —H)

>>> unicodedata.bidirectional ('\u0660') # 'A'rabic, 'N'umber
|AN'

[

6.6 stringprep - A FFRTNZ

PRACHS: Lib/stringprep.py

FEARREEEN ERg3y) (BlanEH14%), TSR EhRES (5. R LR R AR T T BE & EL
?;?EZWEEB’JNEJ, FIE B EX KNGS, A 0] BB TR EEBR G FLF R PR R A H AT B A5
RFC 3454 5 L TAERER R MY Unicode FATERRY “Tiig” AR . (ERFFAFERIEL L w2, B4 M
WA AL, 2 R E AR EMPREIE 0. % RFC & LT — &5 FEMG, AT DARLAL & A5 mi it
B HAHCEUE LI R FERS, stringprep ARG HA AT SR fL B AV AR . stringprep
Bl B 1) — A 742 nameprep, B8 AT E LA .

Biftst ringprep UATF T M H RFC 3454 fh%. T X LR FAR AR 7R 8 T ML B8 205 S AR b
K, GBERAE AT Unicode FAFA A . XA B JACURD 22 ] mkstringprep. py THAM,

PRI, 3k 26 DA R 50T AR 25K (1 A TFF - 76 REC o AP EAS - B2 6 5 T4, st ringprep
ALY R, RIARES LA MR B True BIRREL. XFT S, Rt T W e g
BRI E R SR T RIKAE. AR R AR B Al RS 512

stringprep.in_table_al (code)
T2 code 275 @ T tableA.1 (Unicode 3.2 WA KA BOREAL) o

stringprep.in_table_bl (code)
5E code ;275 J@T tableB.1 Gl WLt 25 H) o

stringprep.map_table_b2 (code)

iR [] code {45 tableB.2 (T 5 NFKC i} i R/ INEHRARBLGT) BT i e .

stringprep.map_table_b3 (code)
R[] code fKHfE tableB.3 (A FfyiF IEARAL I I/ NG Hr B WLph) BT -

stringprep.in_table_cl1 (code)
i code 275 )& T tableC.1.1 (ASCII 25 F1F4P).

stringprep.in_table_cl2 (code)
5 code 1275 )& T tableC.1.2 (FE ASCII 25 FHF4) .

stringprep.in_table_cll_c12 (code)
7€ code Z-15J&T tableC.1 (EHTFAF, C.1.1 #1 C.1.2 BFF4E).

stringprep.in_table_c21 (code)
i€ code 275 )& T tableC.2.1 (ASCII 5l F45)

stringprep.in_table_c22 (code)
145 code 275 @ T tableC.2.2 (3 ASCII #5 1 E44F) -

stringprep.in_table_c21_c22 (code)
Hi5E code 275 )&T tableC.2 (3EHIF4AF, C.2.1 il C.2.2 BFf4E).
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stringprep.in_table_c3 (code)
Wi5E code 275 @ tableC.3 (FAH ).

stringprep.in_table_c4 (code)
iE code 215 & tableC.4 (FEFAFIDAL)

stringprep.in_table_c5 (code)
32 code ;215 & T tableC.5 (EELAD).

stringprep.in_table_c6 (code)
i€ code ;2@ T tableC.6 (ANid H T4l 3049

stringprep.in_table_c7 (code)
Wi5E code 215 @ T tableC.7 ORI T RIR).

stringprep.in_table_c8 (code)
i€ code 2@ T tableC.8 (B i/ @MEE 5 ).

stringprep.in_table_c9 (code)
i5E code 215 @ T tableC.9 (FRICFAF).

stringprep.in_table_d1l (code)
i code JE7 )8 T tableD. 1 (A7 WL R BAL” I

stringprep.in_table_d2 (code)
Wi code A AT tableD.2 AT WL HEL” M),

6.7 readline --- GNU readline 0

readline BEHEE LT VFZ J5 A Python RS 52 MR/ 5 A S SO A BR & RSB mT ARG
oG I SRR H AR RAT T 58 Python AR R4 r 1 completer MU o f BB AT B0 E 2[RI 52

MR Y AL AR AT LA N B i nput () BREERBERI IR .

Readline keybindings may be configured via an initialization file, typically . inputrc in your home directory. See
Readline Init File in the GNU Readline manual for information about the format and allowable constructs of that file, and

the capabilities of the Readline library in general.

Hi[El: JISJZ1 Readline [ API [ figffi ] 1ibedit F3ESZHLM A E GNU readline. 7F macOS | readline fi

B oAz A TS DT (8 P2 WA

libedit FrHMIECHE SCFS GNU readline Y AR[R] . WNRAREAEREFF P2 AR HE FAF AR PATE readline.

__doc___ WIS AS"libedit” 3 X4 GNU readline #/1 libedit.

AR ARZEAE macOS _Ef ] editline/1ibedit readline L{Ll, WAL T 4RAY 32 H & A BRI UL SCIE FR

editrc, BN, ~/.editrc FRIANNARITE vi #HH8E A S TAB Hh4x:

python:bind -v
python:bind "I rl_complete
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6.7.1 Mg
AR ECS W AR AL ST P A K

readline.parse_and_bind (string)

PATHE string ZHEPHALRI G0 T. R ESTHHIEZE ) r1l_parse_and_bind () .

readline.read_init_file( [ﬁlename] )

AT —A> readline ) #f AL SCPF. BRIA SCIE 44 O Sl B B 7 09 SCPF 440 8 R 0 & ) V2 26 P Y

rl read_init_file ().,

6.7.2 ITEHEX
OIRE A TS X BB

readline.get_line_buffer ()

R AT R 2 BT A ORJZ Y r1_line_buffer),

readline.insert_text (string)
RSO AFTZ M B A B AR E . ZR B STAIRZEE P r1_insert_text (), (HRZMEH
AT (ERS

readline.redisplay ()

R it 0 SR DA SR T b DX 2 BT N 2 BRI IR)Z P Y r1_redisplay () .

6.7.3 BRI
R B AE DT S SO A

readline.read_history_file ([ﬁlename])
A readline [ L 3CHF, FRFHASMBI T L83 BIASHFAA ~/ history. HERESTTMIRE
FEHH read_history ().

readline.write_history_file( [ﬁlename] )
I3 S0 B RAR A7 N readline [y s SCHF, BERAEMTIA SCMF. BRIASCHFA 0 ~/ - history. MERELSN]
JEEFEFH write_history ().

readline.append_history_file (nelements[, ﬁlename])
K5 I3 2 5 R W) e J5 nelements TS INEN Py s 304 BRINSCHEA R ~/ chistory, SCHRUAICATFAE. ULiR
BV RZEE T H) append_history () o MERE{X 2 Python Zik A SO LI BE Y P RRCA I 4
SAFAE

3.5 BUHTMA.

readline.get_history_length(()

readline.set_history_length (length)
UE BR[O 2 I S S AT R write history file () RIS INIRZEHIY
history_truncate_file () PAMEIAEARBIB s 30 SRR AN BRI D B8 SO RN
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6.7.4 HERFIFE
PATR R AE 4R P 29 36 E #A

readline.clear_history ()
TER LTI . BRSSPI IRIZ AR clear_history () o I Python pR%L{X >4 Python 4 tliify ¢
FrIL DI RERY PERRAS I A AP AE

readline.get_current_history_length()
AR AR H . (WEREOR R T oet_history_length (), JG# iR BIRHE AL 31
MR RATEL )

readline.get_history_item (index)

R WP index (T LA HMYUEINE. ZEBFSN—IFH. HRBSWARZESD
history_get ().,

readline.remove_history_item (pos)

MPrses R R e & B & He ZHAMAEMNZIT 0. IR B W IR Z E P i

remove_history (),

readline.replace_history_item (pos, line)

i1 € AL B Ly sk BBl lineo 25 H L T IT MR 0L oR B & O IRZ T I

replace_history_entry ().,

readline.add_history (line)

K line PPNy 2 Genp X, MY TRRITHAR —47. MRS MRZAEH R add_history ().

readline.set_auto_history (enabled)
JA R 4R ] 2438 5 readline SEIUET A A ZhTAH add_history () . enabled ZH{IW h—H/RMH, 4
HONEER R Eh s, SHOG R EE I A 3.

3.6 BUBTINA.

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] )
BCE B ERIR)Z RN r1_startup_hook [ A& A B pREL. WIARIEE T function, EAFHNIE
HHE TR AR ISl None , AEMTE 2R AL WRE B . 591 pR LR AE readline $T EISE—4>
Fen G B2 AT SRR A .

readline.set_pre_input_hook ( [function])
WE B RIKZ N r1_pre_input_hook Bl T AR Y sRAL. UIRAEE T function, "EAFH]
TERTR TR0 AR B IG BN None , AT 220 I B BCIF BRIk o 440 T BRBCRAAEST BN — MR (E
S5 readline JFAG UM A FAT Z BT AN S BRI o HEpR {024 Python %13 tali A SCHF LI fE
1 2 AR A AT HE -

142 Chapter 6. JXHLIEAR S



The Python Library Reference, %[F] 3.9.0rc2

6.7.6 Completion

PATR BECS H 8 ORI A R B SE A O X N T Tab SEUEAT AR, REASEEIR T A S IETE
AR I BOAKE LT, Readline B Ny rlcompleter Heh 4z S H AL AR Python FRiHAT. 4N
Rreadline BHEALA HE LHIRMERRBOR BT, FTEEBCE A [ 1 B3R 20 B AT -
readline.set_completer ( [function] )
WEBBRNERE MRAEE T function, EX8AMER M EREG ARG IEECH None, (R
LA KBRS IR . AT E SN function (text, state), Hfistare 7y 0,1, 2,
s ELEHORI— AN EFAFERE. ER2SIR AR —APA text IF 3K A REERM N E o

T A PR EICRE A2 R 45 IR 2 R r1_completion_matches () [ entry_func [A1 R AR Kk
P o text FRFEREEHTIRZED r1_attempted_completion_function BRI EHE—TE S,

readline.get_completer ()

RGN KR, PRI BB 4z PR EOWR 9] None.

readline.get_completion_type ()
PRPUEAE IR IR IFIR)Z Y r1_completion_type ZFEAE— A REEGRIA

readline.get_begidx ()
readline.get_endidx ()
ROEOAN & WM R I A g R R S, X B FE S R LSRR E P
rl_attempted_completion_function [HlJEEEN start I end 55,
readline.set_completer_delims (string)
readline.get_completer_delims ()
B IO B AR B S RRAFIA T 358 1AM A B TF AR (b Aik) o e
RSN REFEN r1_completer_word_break_characters A8,

readline.set_completion_display_matches_hook ( [function ] )
WENB R ER R WIRAEE T function, © X5 9 AR B 00 A & BOR K EG W i)
B WGk None, RSB R R B R, RS ERERIKZEEDY
rl_completion_display_matches_hook [ K%, #M4 B8RS AER IR EEE T 7 PUES IR
BfPA function (substitution, [matches], longest_match_length) .

6.7.7 =Bl

PAR R 8 R T Q0] (i F readline fBRA T S SR BB 5 A BRECE BB ARGF AP EHRE ISR .
python_history BJ7 s 0. PAN ARG & B 24732 .25 R AH i) PYTHONSTARTUP (4 H 8k
7.

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)

BEACRD 52 fr_E 7 Python 1247 T SZHALIN H 31T (B W.Readline configuration).
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PATR R BISEEL T [RIRERY E AR, LR s g st 807 5Ok SCRpIF R AL B2

import atexit
import os
import readline

histfile = os.path.join(os.path.expanduser ("~"), ".python_history")
try:

readline.read_history_file(histfile)

h_len = readline.get_current_history_length()

except FileNotFoundError:
open (histfile, 'wb').close()
h_len = 0

def save (prev_h_len, histfile):
new_h_len = readline.get_current_history_length ()
readline.set_history_length (1000)
readline.append_history_file(new_h_len - prev_h_len, histfile)
atexit.register(save, h_len, histfile)

PR RBIY & T code. InteractiveConsole ZEPASIH: I HARAFENRIE

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 gy%p2 iF %k

JRACHES: Lib/rlcompleter.py

rlcompeleter Ml #hEA AU Python FRiRAF RIS 7 L TNl T readline BRI R

2 AR AE G W] i readline B Unix P& 85 A, — Completer SLBIRFHE H 2h 818 HEK
complete () FEHIEE Nreadline HAMERS.

il
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>>> 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.

rilcompleter BHUE N T Python (1) 22 BT T . BRIE Python J&ifiid —s $EIHZTT, X AMELHE,
= g5 A B E (2 W Readline configuration).

{EUA readl ine WGP, IHBHUE LI Completer RKOBATTLLIT B & XATH.

6.8.1 Completer 315

Completer X5 A AT Fik:

Completer.complete (fext, state)

K text IR |5 state TAM A,

USRI text ALEARTAT (L), ERFRIEEHT__main
T reyword i) B KA PRIATHM 22

R A A U A PR IAT R, ERF OR SR B B e f ¥ DA L AN 7 AR R 0 (RO
DWORAE, HERAAERR __getattr_ O B9HM), IFdiddir () RECRICERAHT. fEAER
BFCRAEHIRI G| LA AR S 3k . SR BT aR [B] vone

, builtins FIEE KT (E X

6.8.
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— B HIHIEAR S

AREN BRI 7 — Lo — UE AR EA IR S B A Kk R RR A AR, RS SO
AR ZE B KAHRAE, FAEM KT 4

Tﬁ%ﬁ%j&$i$%ﬁ%%mﬂﬁﬁmAWH%§%:#ﬂ%ﬁ(%wm)ﬁ%ﬁ:#ﬂﬁ%(%
WMdifflib ),

T35k, 214 Python 1P — BRI EIE AL SO — 2t 4] /5 7 K AL - bytes, bytearray, memoryview o

7.1 struct - BFNBRFEHITER Z & HIEHE

PACHS:  Lib/struct.py

AR H AT PASAET Python {1 DA Python by tes X R FRRMT C G518 Z A FEH . 3% W] DA I of b BRAEAif HE SC
A B AN I 2% 1 1 S LR R AR I — R e . B AL T A AR C S5 RRE R IR DA K S
Python (B[R A ] FE 46 o

ffill): BOAREOLT, FTE4E C S5 MM ER S S IRE 7 1 AR TP Jeit) C RAURFFIER T 555 M)
o, XIFFAEMP OB ESBNATLTE . PEREIFT A H AR R RET RE N 7T B SR C 45 H7E A7
WA R 58 4 — 2. BLARBEF- 6 S A B A X sl e U e 7Y, 381 standard K/NVRIXEFF A
& native R/NIXIFF: BB W F 7T, Ko Fert 7 X

Flbstruct EREL (PAMStruct IT7R) %A buffer 2. XGRS T bufferobjects F-4 L H 1
dOR MBS SRS . HT I H R BRE WRE N bytes Mlbytearray, HiFZ HAT RN 71744
ARSI T Genb il ML EATTCHRAIMA by tes MR il B Al s i 7e .
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711 ERARE
WAL E TR A S A R R

exception struct.error
SAEZ TG E TGRSR HSHO— R S B TR

struct.pack (format, vi, v2, ...)
R —> bytes X4, H AL SR EAR X FFFHR format $THIME v, v2, .. ZEAELH S g0 AR
FRESRIE ST A VL.

struct .pack_into (format, buffer, offset, vi, v2, ...)
HRPEAE X FAFER formar $T6 v1, v2, .. SEHIFRHTEFATHRE AT B X buffer )\ offset FF G HI 7
B THTER offset RUTHISEL.

struct .unpack (format, buffer)
MR X AT format WG IX buffer fff, (€2 H pack (format, ...) §Tf). FHRH—IC
4, B RAE—NRE . S KT RN AIE RS U 2RI RN, Wcalesize () Pk,

struct .unpack_£from (format, /, buffer, offset=0)
X} buffer MALE: offset FARIRIEAE N FAFER formar HATIRE. S5 h—Jodl, RIfEH A HAas—15%
H. X7 RKANMALE offset FRIGUA IR /D N calesize () BRI BRI RN,

struct.iter_unpack (format, buffer)
RGN FFER formar VAIER T XM G X buffer fiftl . BLeREI0R [l — A~k AU8s B Ge X BRI
AR/ H 2 N A 4R« R X 1 MBS AR TR RN, flcalesize ()
Ji7R .

BRUCE AR A — U S AT H TR R g c 4l

3.4 BCHTINA.

struct.calesize (format)
ﬁ@f*ﬁﬁ??@% format FXF . BLERII RN (IRR] pack (format, ...) i BRI BRI 4
KN«

7.1.2 X FHER

RS AF R R RAEST SN G R i S TUUIAT SR O ML o AT 08 P 38 5 B T e/ L B 2R I A 4% X7
T . RSN, AT SRR AT ORI I, R Ay Ry K

FHIRF, KMIRFHR

BOAROLT . C RBWLERAIUS S T W20, FF7E B E b BOE Ty g AT IE M 57 (R4
C ik A ALIN ) o

L S W o O P e S T P AR €71 o o 0 AN N D B e

FH | FVIRF Kb MFFAR
e R IR | R
= P JE T bR TG
< N Frife G
> Ky FRifE TG
! Pk (= Kim) | brilk TG

MR — PRz —, MfEER rer .
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AHLFAT T 7T RE R R BOR /D, B T FHLRGEM A . B4, Intel x86 FI AMD64 (x86-64) /2 /)N
4; Motorola 68000 F1 PowerPC G5 2K iifif#); ARM FI Intel Itanium H A A #5007 (A0 ) « 508
sys.byteorder R EMRHI RGFIMUT -

AHUR/ IS T T7 52 C i) sizeof FhslORMER . XS SR TFITMIFHLEE
PR/ MU T RS TAT i S 046 X F 45 w7 P YR
TR e A= ZIARKG] ASERE LT, (G RN 5T SR AR ALY o
A ARSI SR I IETE REC 1700 H i 7E LR R 3T o
B A 207 B E EANL T T GREI T 00 ) s W IERRIEREOE < 30>
(EVfig :
(1) EFEHATEELETH A Z R H SN AR BN S C g4 i H AR .
) AR NI T 073 C/P<, >, °=, and * PR QAL ST .
(3) BERFEEMIRY AR X I BIAF AR E R BA T 2R, i AR BRI I 2 H I AR . &

DL o

BAFH

AR EATONT & X C Al Python {2 [0 4 HLAR i AR BEHU M ST IR . FRUER/N B2
BRI MR AT FORM EAT RN L MR DA 1<, > = 2k
Bo BERATUR/NG, TR N TSR &

%X | CType Python &I FREXD | FfE
X TRy B

c char KEN T | ]

b signed char AL 1 (D), (2)
B unsigned char R 1 (2)
? _Bool bool 1 @))
h short B 2 2
H unsigned short HE 2 2
i int A 4 (2)
I unsigned int S 4 (2
1 long A 4 (2
L unsigned long R 4 (2)
q long long AL 8 (2)
Q unsigned long long | &% 8 2)
n ssize_t R (3)
N size_t BN 3)
e (6) float 2 4)
£ float float 4 “4)
d double float 8 “)
s char[] TR

p char[] FTER

P void * B (5)

3.3 MRCESE: SEINTXF n AN AR S
3.6 CESE: U TR e ARSI .
([EIf
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(1) "2 FEARASA R T C99 5 i _Bool AU, AIRMACAURTIH, W char KB, FEARERGT,
ERRU N FIER.

(2) B AT BB T T — NIRRT, WPRIXAR B __index_ () ik, WATEITHE
LRI IR IR SR — L

3.2 MU AE: SN T EOHERE AT __index_ () JriRRREMES

(3) 'n' Fl N BRSO AN/ GEFABGASGE @ FIFF4F) « X TARIER/N, ARAT
DAGE FH3E A5 U B2 AT He At B ks X

@) XTF rE£r, rdr M et Bt FTOFIRIEACRHE T IEEE 754 binary32, binary64 5 binary16 A% (4351
X £, rdr B te ), TEiR A M TR R

(5) "B AT O ANLF T R GEFENERAEGE T e FWIF 7). FWIF TR =" it
FOHET EVLRGER /D s s HEF  struct BERA S5 SO AYLIHER, L 12 ACRATT
ip

(6) IEEE 754 binary16 ” 27 JAEAE [EEE 754 F1ifE #) 2008 BT UHGIAR .. EEE—MFFAL, S
ANFERCOLAN LT AREEERL (BIRfAEAE 10 1), AIVASE @R tidon REGERITE 6. 1e-05 fll 6.5e+04 2
B . BLIRAIF A C gkt 12308 G HMBIHLAE L, WTPAGEA] unsigned short JEAT77A# ,
EARSHH T EE ., S48 R U half-precision floating-point format T % «

R FAFZ AT n] AR ARSI pln, A%UFAFER Tant 199 5 "hhhh SE4AfAE .

R Z MR 2 A TR 220 (R RO AR P A AR 25 F T4

T s AT, IPRSBITO TATRRE, A R BHAAR  FAPIR EATEG B, T10se
FOR— 10 TR TR, T " 10c" FOR 10 FAF. MR IR, WERAME 1o X FITE8RE, &
T HR 2 IOE 2 BT SR RS T ARF A EOK . X R R, SER TR SR A fe e B T
o MEAFRIRTEDL, 1 0s' FORADEFRH (' 0c' FR 0 MF4F) .

AR AR (o, B, h THY, T, T, L LY, gt ) ITRME < i, AR x AR
AR Z AN G| K st ruct . error,

3.0 iR FEZ HIAS B RO SN T Y B (B & 5] K Deprecationwarning ifi A
HEstruct.error,

"o AFFAF T “Pascal PR, BIERETE VB E R B KA F 5 PRy AR K R A . BT
RIS — D N PR R 255 HIE/ME. Z 5 TR R AT . WRE Apack () B F4FH
A GRS B 1), MR PR count -1 DMFHRPAFAE. WRFAFHET count-1, WA
T FA ARSI T count MY, RN Tunpack (), o' HAFAFRIHFE count A5y, H
AR [ B AT R AN 2 E . 255 S

X2 AT, RIEMEN True BiFalse, TEFTEBPRFS M SEIREHE. AAYLSARTE bool 2
BRI 0 5 L RFRET 0, ALMTARB(EAE AR True.

r3t)

flE: Frf s BIEMEE fH — & KL I AT T . R/ 507 K

FTALRAL =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)

(R gk
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(R —H)

>>> calcsize('hhl'")
8

AR T Bl i R E IR 2072 B R A R AL — D R n ok s

>>> record = b'raymond \x32\x12\x08\x01\x08"
>>> name, serialnum, school, gradelevel = unpack('<10sHHb', record)

>>> from collections import namedtuple

>>> Student = namedtuple ('Student', 'name serialnum school gradelevel')
>>> Student._make (unpack ('<10sHHb', record))
Student (name=b'raymond ', serialnum=4658, school=264, gradelevel=8)

RSP AFRYN ATREXT AN A oM, DR DA I R 5 R B 5 A SRS R AN A

>>> 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

PAT L 111001 SEEFERBA PR TTT, [BUE long 8244% 4 A5 i AR 5

>>> pack ('11h01', 1, 2, 3)
b'\x00\x00\x00\x01\x00\x00\x00\x02\x00\x03\x00\x00"

XA AU NI T AR A AR s AR RN 5705 20O R 2 3 il A AR 57
4

Bitharray #1600 BI040 R BEOR .

Bifllxdrlib T FIfFAL XDR % .

7.1.3 %

struct BHUATE LT AT RE:

class struct.Struct (format)
AR [ —A~HT Y Struct XF 52, ERMRIAF X TAFE formar A B AR DL HIEHE . — U HEHLA]HE Struct
XFGRHR F HOT VRA i RIS SR s £ ruct BRECE SRR, PR U A7 e L TR Bl 18

N

_A{QL»\O

Ml (L st ruce RIBIHRZHRENC HiFBUR s X FAFER g7, B D Eigr
FEER IR PP JC 5 OB By St ruct 26

ELZIFEAY Struct MR SCRFLATR 7 ik Al o

pack (vl,v2,...)
EMTFpack () BEL B TEHRFMNK. (len (result) $EEFsize, )

pack_into (buffer, offset, vi, v2, ...)
G Tpack_into () REL, BT ORI,

71. struct - BFVBRMFEHITRE ZHHIRBE 151




The Python Library Reference, £[EF] 3.9.0rc2

unpack (buffer)
EMT unpack () R A TOHFEMKE. Zop RTINS K/NBIE T size,

unpack_£from (buffer, offset=0)
S Tunpack_from () ¥, AT CHFMENX. Fop XTI KNANLE offser TG
Z/bKsize,

iter_unpack (buffer)
ST iter_unpack () EEL, MM T EMIFERRE. SRR/ s 1 ze R .

3.4 BT

format

T H3 I Struct XA F4FH:
3.7 WU A AT R M st A &by tes,

size

WA T format MEFHR/AN (IRRllpack () IFEF RN RITRAN) -

7.2 codecs --- fgfiFt0 2S£ M IO < B3k

PACES:  Lib/codecs.py

XA E ST ARE Python Zafffis (Znfidas FIARADAS ) MBS, FFPRAHE: O R U5 IR I3 Python 4 fif

Mg IR, R ATUE AR RIA AE RAH ERRE . REHRHE G R an R T U A, B

TR SCAR GRS A T 5y, (HARFR AL T — SO AR 25 W R SO SRt Ry SCAS , DASC R b e . HE

éﬁ%g’%ﬁiﬂ PAYEAT R B BEA T A AR, (H RSO O 1 S0 A 2 o) SRR il 5 47 8
L AT

WRARHE LT VAR T B8 AT A A A st 07 o T AR T 14 o

codecs . encode (0bj, encoding= utf-8’, errors="strict’)

1124 encoding FENHA ARG ARRT obj HEATHRHED o

AT DAL Errors DARLELFR B0 BT K. IRAMO BB *strict ' FURMIHHES]
#valuersror (SIRMERMISIHIRI T2, PIMlUnicodeEncoderrrox), WM} k3
TIRAT KRR B DAL IR T .

codecs .decode (0bj, encoding= utf-8’, errors="strict’)

1A encoding FEMHA IS ARRT obj HEATHARD o

DA Ervors DAL AR BEAO M BAL T . B HERALI TR * strice ! R AIBHIST)
K ValueError (B B E SIS EAH 2B T35, FlilUunicodeDecodeError), 15574 il 23 L &
TR KGR RS AR R R PR S 2 A5 R

B AR AR A5 1Y) S BE AN Tt n] DA B AT R

codecs . lookup (encoding)

A& Python Fff gl 2 rh AR D AR5 R, HFaRIal—A>CodecInfo X4, HiE LI F 3o

B A AR T A AT, A RARE), TS T 1 45 0 A . A B
Sl Codecinfo A%, WK K LookupError, #ll, CodecInfo AGRHHAE ATAEIEEIF 4
o

class codecs.CodecInfo (encode, decode, streamreader=None, streamwriter=None, incrementalen-
coder=None, incrementaldecoder=None, name=None)

ARG D AT I A2 (0 2 AR A0 (5 Lo A R SRR R AT W) 44 A T -
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name

Yl 24K
encode
decode

TR AR FI RIS R E . BEAIUAUZ A S Codec fjencode () flldecode () JiiEAHE: 1)
BREETTIE (B W Codec 45 7) o X EERREETTIEN Y TAET ICIRS IR,

incrementalencoder
incrementaldecoder

R A RIS RS AR 2Rk T R XLl B o Bt i 398 TnerementalEncoder
Ml IncrementalDecoder FiE LI . A GRS ] DMRERIRES .

streamwriter
streamreader

ik 5O SR R B A 2l )RR B X B R B 2 4 B4R At i B JSSstreamriter
MstreamReader & LIHE L o i dmflhid s vl DAMRERIRZS .

N T RS R AR AL F R DT, ABEHERAOE T IR B, BN Lookup () RIATH D e A
&

codecs.getencoder (encoding)

1A 7 SR AT 25 3 ] LA 5 B
LGRS AR FIRP5] % LookupError.

codecs .getdecoder (encoding)

ARG E I T 1) A AP 8 3R [ PR 25 R
TE A TR ENIFF5 | & LookupError,

codecs.getincrementalencoder (encoding)

B E O T B A PR 8 3R ] o b o e G B )RR
AEG 8 TC IR AR 2 B AR 8 A S B U D 4R INRF 5| & LookupError,

codecs.getincrementaldecoder (encoding)

PR 5 O T 04 2 A e 3R 1] g e s A s T BR %
TE RS TEEAR B SO S AR A SRR SR &IN5 | & LookupError,

codecs .getreader (encoding)

B E R AR BS IR H St reamReade r Kok T B8
LGRS AR FIRP5] % LookupError.

codecs.getwriter (encoding)

EARAE S 0 S s IR e st reamiri ter ZRE T B%L
LR T AR BN ] % LookupError,
LS SO PR 8 14 P Al 2o 205 24 4 2 A R e 1 2 R
codecs.register (search_function)

TEM— LA R R R . SRR B2 8, MRV FRRORI RIS 4K, R
[ —A~CodecInfo X5, FEARRBICIRIREN L EMIHIFOLT , B 243k [0 None.

fHilE): FRReREU N H BRAENY, AL OL T A RE B0, G T R

IR E R open () MR FIKI) 1o B BAE E 4 i SCA ORI R 7 20, (HAB B AR it T i ohe) TR
PRECRIZE, FRVFTESRAE 0 SO IR il ] B 22 2% 2R A A % -
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codecs . open (filename, mode="r’, encoding=None, errors=strict’, buffering=-1)
1 45 7€ 1) mode FTIFEL m i) SCHEIFIR Bl —A> St reamReadeririter WSEBI, HEBEZE I 9 /1
o BROARISCOEBECN o, FOR DA T T S0

fE: TRIC g SRR A IERBEAT I . RS AR RS B IHUT " \n' 154, mode
SHOTLAR W B open () BREITHZ LR — bR "o A shiR.

encoding H5 52 SCIF I EAE I B A A oo FRVFATATT 4 i 0 51 B O 7 3 ER AR RS ) A A A =X, i ST
TR SRR S B e 6k 1) 1) A e R s

A PAFGSE errors 5@ VAR TE T2, BHAHE 'strict ' FBARIE Mg RNT| X ValueError,

buffering 1) & X5 W E open () BMECFRIAERE . BRIME -1 Rk HBOAR G XD
codecs.EncodedFile (file, data_encoding, file_encoding=None, errors="strict’)

R —A~St reamrRecoder LB, BHALT file EWIFEASGREA . 24 BLRE AN 5 P I I 0 ST AF

AP

BN CALE SR s S RAa 25 7€ 11 data_encoding it , SRIG VAR file_encoding (177 Hi 1 25 A&

BRSO AR SCPFISERAY 71 B FARAE file_encoding fiff , JLATRFHIH data_encoding SEATHRT .

W file_encoding K455, WIBRIA N data_encoding.
A PAFGSE errors 5@ VAR TE T 2, BRAE 'strict ' FaRIE MRS RG] X VvalueError,

codecs.iterencode (iterator, encoding, errors=strict’, **kwargs)
i 3 A R RS A L K Ok RIS th iterator FTERHEET A o BLRREUE T generator. errors 48 (PARAT:
A X P S L) L E gD e .

I bR B 2 R B 8% 42 52 s £ 2 X RIE XA SR BEAT Ao P ILE A SR 7 B P m S i e, B4

base64_codec,

codecs.iterdecode (iferator, encoding, errors=strict’, **kwargs)
ol A 38 B AR A Al o 5 RO RISty iterator FTERHERIETA o BLEREUE T generator. errors 48 (DARAT:
A X F L) 2P iL b ah g Rin e .

DR B BOR Gn R i e i Z by tes MR AT . R E A LR SCAR S| U g s, B8 rot_13,
fHi2 rot_13 A RAEAT FIBERURK) i cerencode () R

ARGGARAL T PAT R, 1 TEON B AT 5 i S

codecs .BOM

codecs .BOM_BE

codecs .BOM_LE

codecs .BOM_UTF8

codecs .BOM_UTF16

codecs.BOM_UTF16_BE

codecs .BOM_UTF16_LE

codecs.BOM_UTF32

codecs.BOM_UTF32_BE

codecs.BOM_UTF32_LE
XL E LT 2R AR, BI85 AE U Unicode S35 T Aric (BOM) . EAI17E UTF-16
F1 UTF-32 %4 3t g A AFR B BT =5 00, 4 UTE-8 g 4 Unicode %44 . BOM_UTF16
2 BOM UTF16_BEBBOM_UTF16_LE, HARBURTEEWANFETTINT, BoM £BOM_UTF16 154,
BOM_LE J2BOM_UTF16_LE W54, BOM_BE J&£BOM_UTF16_BE WH44 . HABFEH WK UTE-8 Fl
UTF-32 #2452 4 i) BOM.,
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7.2.1 ZRiREDESE S
codecs BHLE LT — RINEI K AE UL A i as it Gt AT TAER B, I ELAR AT A E il 23 AR A 52
EUNIbE ST

FERN GRS 00 SCPY A% O LA Python h it ity TORSitD s . JOIRSARLAR . RTELERAN
ME AT RS AR 5 2 RS G fde R e  SE B S i 7 20E X
S PR 2501 T A 8 A R AR AR LD B 2

EIRAEH R

N T RACRIAREAL AR BRALHE , AR & T AL 32 errors FAFERSHORSEBIA R AR BT 5 PR
#EFY) Python Zi AR AR AE ST SEBL 1 AR AT H3 A -

& aX
'strict' | §l%&UnicodeError (B{HT2); XERBINW T LR, fEstrict_errors () FEH,
"ignore' | ZMEANUAAS AR I EAA MBS — 2@ AR E AT, Eignore_errors () HEEH.

PATR B A By S A0E T SR 2

& X

"replace' | Y BB IRARICHEI TR Python P R AL & FELE MRS B 6 E 7 U+FFED Brdfes
5, TAESBSIE? o fEreplace errors () B,

'xmlcharre fEHEIEYEN XML F45 | 88 ((UEHRIEE) . fExmlcharrefreplace_errors ()
TS

'backslashridllacR' BT L7783, fEbackslashreplace_errors () FEEH.
'namerepldcli \N{. ..} B PSS ((UFESSI ). fEnamereplace _errors () s,
'surrogatgeB EEe, BTN U+DC80 £ U+DCEF BBl N AR IR . 247 g i B3 sl
H 'Surrogat)eescape' FEIRAL T R, ICACEER e e IAH R 1 . (1527 PEP
383 TS -

BEAh, DA BEERALBIT SR L 1T T8 E B i e

& YRfRRDEE ax
'surrogatepawtf-8, utf-16, utf-32, utf-16-be, utf-16- | VIS FIFRADCEIACID . X L0 o fRID 2518 5 &
le, utf-32-be, utf-32-le K H B AR B R

3.1 BENA: 'surrogateescape' il 'surrogatepass’' fHRAAFH T E,

3.4 JRHESE: 'surrogatepass' SR ZIAEL AT utf-16% Al utf-32* Jfifids .
3.5 WG 'namereplace' $8 R4 2,

3.5 i #: 'backslashreplace ' HyRALI R INTEE H T RS FNEE 4 o

FUVF BB AT DA LT 6 24 B B R AL BT SR -
codecs.register_error (name, error_handler)

TEZ R name 2 FHEWHEIRAC TR R ET error_handler . X4 name #48 E NS RIESI] |, error_handler ZE5 it
F6 5 WA G K S L T AR 0 ) A R 0 I O N 9T

X g aEAE, Kr M error_handler J{#¢ A—~UnicodeEncodeError LB, Ha &4 RAFIR
PIEAYEE . HHRAC AR PG| K B B SR, B RaT DR [El—Aoedl, Hh S A L
TGRS IR 5, DAY YIRS AT O (B R R AT DL st r Bibytes A, fII2R
B GO 7R SR A (] B HUA ) 2 i o X AR RO T ATH A R R
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XTI THR . XA A I GRS B E S AEFE 8 A B AR ST S S BRI A X T4 A
FFRPARRE . WL R E R B W5 & IndexError,

RIS AN L O RAR L, AREZAME T ¥ UnicodeDecodeError B UnicodeTranslateError
FELEAEFRRE Y, - HOR B A5 AL BRI B X G R0l B i B

ZHNEN SR BT 5 (BB HERR AL 7 58) Pl A FRiEA T4k -
codecs.lookup_error (name)

R Z BIEEFR name 2 M EERAE R ) 5.

TEAL IR RICIEAR BN 5 | K LookupError,
AR HR A 1A By St T e e AR 4 R S ORS¢
codecs.strict_errors (exception)

SCE 'strict ! FEIRAEET R BAgIS S EIRER S5 K UnicodeError,

codecs.replace_errors (exception)
S ' replace ' ARG (U T U A 20 20) e BN ' 2 OF th RIS asgnis), f#ides
RE R " \ufffd" (Unicode B4t FAF).
codecs.ignore_errors (exception)
SH Tignore ' FEURALPIITRE: Mg HHRMS AR I A INEE— 22l R AR S AT -
codecs.xmlcharrefreplace_errors (exception)
P 'xmlcharrefreplace " FEURALIET G (U T SR 20 2 B GmBd fe): Al g i 7 A0 LATE
By XML 455 | AT
codecs .backslashreplace_errors (exception)

S 'backslashreplace' FFRAAIITFE (U T A% o) S5 IRME BB LAY BURHEL I SC
FEH AT R e
codecs.namereplace_errors (exception)

SCPL 'namereplace' FEIRACHE R (UHT A% A SRS Al i 7450 A \N{ . . .}
B SUTP AN AT e

3.5 BUBTINA.

FARE R Im D FOREED
FA Codec KE X TRXLETIR, AR ST TeIRAS G i A A Y R A 1 -

Codec.encode (input[, errors] )
Gt inpur XFRIF IR —NTCA G X, AR EE) . BilAN, rext encoding 23 IR & I FAF S SR A%
= (BN cp1252 5 is0-8859-1) R FAFER LA R FATHR X 5

errors ZHE SCT E I R BT 2. BRI 'strict' IR,

WA —E XTE Codec LB HARIPIRES . W ARAFIRS B St reamir i ter FFE 4 RS 45 A
T R R EA T A A
AL 23T REAS AL PR BE i ATHAE B B0 2R [ i th X RIS 2SR

Codec.decode (input[, errors] )
PR input X GIIR 8] ATCHL CGan X4, JHFER D). BN, text encoding FIMERSERAE & B HIRFE 197
FEAR A A 77 R X R R TR A R

X SO A AR AN T TR AT S RS AS  input WAAFUR—AN"7 37 ER O R e AL 1 IR G X 110
G- BN, Geh XX R AN B N AF S0

errors ZHE SCT E I AL BT % BROACH "strict' AEHITE.
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BITEA—E RTE Codec LB RAFIRE . WL AURAIRSH St reamReade r M1 J iR 45 A
T R R EA TR

PR AT REAS A B K P A AT AEBE R B0 3R 0] i 0 R A A 25X 4R

18 E X B gD FIREED

IncrementalEncoder MlIncrementalDecoder XM T E X WU MM R ARKE O, X4
N T G R/ A S 2 3 o 6 TR A e B SRR RS AR — R A, T2 8 O e v X e b R Y AR
Mencode ()/decode () FFEMZ IR . 355N gni 2/ MRS 278 7 2 Ua 08 R) PR B gn i/ i i 7 o

P encode ()/decode () JrikIa I AT HhAH 24 TR0 BT 0 TOPRES o T A/ A 2 04 T A i/ R ) B
WA ERAE R 2 .

IncrementalEncoder 35

IncrementalEncoder RRRX—MH AT 905 B X T A N, B E i gmibanalosiie
SGXBETTEDAME S Python Jw it d v MF2AH e 4
class codecs.IncrementalEncoder (errors=strict’)

IncrementalEncoder SEHI GRS .

Jr A 3 U A AR A R A A R 28 1. BRI DA E B HBE A AN AR S, (BRAEX B E
XA x4 Python ZafR ST MR T

IncrementalEncoder 0] DA TR errors B F S HOR LA B R AP H 2. o] HEIE S
459 AL 78 5 22,

errors ZHCEHIRAE LG — AR 24 (W@ o S8 %) B JE PERAEE 7T ATE Tncrement alEncoder X4 M4
A P AEAS ) ()l i Ak BRSRE W 2 [R) 94 T H) 48

encode (object[, final ])
Hifith object (2 FF IR AR ) 4 BRRSHAE 1) IR B gy 45 x5 . X @Xfencode ()
I LA AN final AN EAE (BRCHIRIE) -
reset ()
PRI 28 TR . SR ES: T .encode (object, final=True), fEAb%EN}
BN EATRETAS, EERERIT .
getstate ()
R R AR A BRI — AN SCIY 4B PR O i WHIRAS . (LRI 4 A
PR AS R AT DA I A AR BRI AG S5 R TAF B 0 T B b B ROk A — B8 ) -
setstate (state)

RS ERAVIRS BN state. state Wi N get state () PR BIH— S eRaS .

IncrementalDecoder Y&

IncrementalDecoder RRIRX—MH AT . B X T AN, A E sl iie
SOX T PAE S Python Zi i T TR AHHZ -
class codecs.IncrementalDecoder (errors=’strict’)

IncrementalDecoder L IF EE#S

JirA 3 AR R e A LB A #3211 o EATTRT DA A iR Ingis ) K 724, (HIATEX L E
S SR 9 Python Z it e R B (A -
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IncrementalDecoder W] PAIHITHEML errors KEEF SHOR LA R AR T . W AMEES
4R AL 22 5 =

errors ZHCRHIRAE LG — R 24 W@k 38X BB PERAEEE 7T ATE Tncrement alDecoder X4 M4
A PIAEAS ) B Bl i ALk BRSREWE 2 [R) 34 T H) 48k o

decode ob]ect[ ﬁnal]
ffRD object (2 Ff AL A% Y 24 BRI AT 1) H R 0l SIS HIGER AR . AR @ X decode ()
(i &R N final WU FUE (BROAIBAE) o 2R final Sy FLAG M ARTE LS AL 500 iy A b4 T 58 421
fb I EL AT BT e X o QPRI TR M) (BN b FAER A SR IN 5 ep o R 72 8 ) e
WAGAETOIRFS I TE DL T ARRERI IR AL B AL B X AT RES [ K — A58 ) o

reset ()

RS A% BN AR .

getstate ()
IR R S M AP . RAAUH—A I, BT Hﬁfkﬁ%%ﬂ’ﬁm/\m%iﬁlﬂz
ZI AR —AEEEL, ATARIR MRS E B . (SEBUR 4B R 0 2 dmci DL RS E R ) ﬁu
RUCHHIARESAEE A 0 NUM@ﬁTU\HﬁEﬁ%%ﬁmﬁ&ﬁ S g AFE HLA 0 AE R RS % , A
TSR S8 I 2 % o i A 0326 38 A D g (s 3% [ ) S8 R R AR AS IS P AR AR AT i o ( I:*%IE’E FS
ﬁ?g;ﬂu{g? AT DASE S e RS AR R T 25 3R A £ 10 e O ) A R OR ek —
M3
setstate (state)

REEASZR LIRS N state, state WK getstate () Bk bl — A fEEERRES

MBI G EDFOREED

Streamiiriter flStreamReader RFEft T —2eyz ]I TAEH O, WIREHRARE 7 (EHLSC BURT 9 2 i ks X 1
Wbk, 1555 encodings . ut £_8 KRBT U] X — AL

StreamWriter %8

Streamiriter 25 Codec K, BN TLATHE, BNRASE AZERI & X 2y DA 5
Python Zf i i g3 M FAHFEZE

class codecs.StreamWriter (stream, errors='strict’)

Streamiriter LA TERS .
FrA S A PR LA I 8552 1. BT DA s o 28, AR BLE X
I ZH 239 Python S e i ME B A
stream SRR — N EET R GRS TH 1T 5 A SCAR B B B da 1) SR 4
Streamiriter A DAEITHEHL errors AP SEOR LMA M EIRABE TR ESRERALEZ S % T
i T IZ R IR AR ] SCRF AR AT R AL 5
errors ZHCRFRIRME L — R A JEM: . B IR ] AFE St reamiiri ter XFR AT
TEA A S DAL PR IE 2 [A) AT )48k o
write (object)

SISO I EAE PN il

writelines (list)
B IS AR R B AR (WREEAEHwrite () 7). ARERTS B R R AN
TERIC
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reset ()

WRHTH 2 B T R EPIRAS I S S A G v X

A BT A ORAE T RS RO S s, DASSVR BRI ) e 1 oA e ]
B TRWEDRE -

BT EIRETITR, Streamiriter iBARAR BT Z AT HA T AR

StreamReader Y{%

StreamReader #j Codec 2K, BEXL T AT HE, B BHEAR A & X 2y 3 DA 5
Python i iS4 FEMHRAHFEZS o

class codecs.StreamReader (stream, errors=strict’)
StreamReader SRR M 2L,

A GBI M T A8 e 11 . ENTR] DA B A Ao i S8, (H A BUE
WS HA &9 Python Ji i A LM 2 (] -

stream ZALNI N — BT 5E G RS 4TI T BB B B R 1 SO SR 42

StreamReader A DL HER S errors AT SHORTIAF MR RIS R . SRS 5% T
T R T R 2 T SRR RS DRACFE T 5

errors ZRCIFRUIRIE LA — A~ 24 B9 JE .l xoh LR PEIRAE 7] PAYE St reamReader TR AL Al N
TEAN[A] (4 B AL PSR S 22 (] EA T T4 o

errors SR ARV G T register_error () K.

read ( [size[, chars[, ﬁrstline] ] ])
AR H R A B I R [0 25 R R

chars ZHHE W B 0] (1 ARAS J5 A 07 s 71 Bl . read () D7 VAN 233k [l 8 HE I SRR 1 s
EASR AT RN A, B AT BB [ 0T SRS A 25

size ZRCHE IO RIS 1Y) £ 2 B 19 SRS (07 ) B K KICRE IR AR 85 PT DATES 224 A i e 15t
o BOMA -1 SRR REZ R BOF RS . MBS0 H A2 1k — M T B S

firstline TEARAEIIANRAE G ST 2 AL MRS U2, M OGR 125 —F TRk 216 1.

BEIER S “onak” SRBURME, X EWRE N 2 7E g % 20 UGS & K/NIT v oL~
RUTREZ OS2, BN, WERAER DA T e gm i 25 R BUIRASARIL, X S8 Py 28t Iy 24 s
B

readline ([size[, keepends] ] )
M A — A7 12 [ A J Y e

WERESE T size, WIAFHAEN size ZRAL LRI read () Tk,
U2 keepends Y MRAEL, WATETAHATRR MR ] 97T 2 % o

readlines ([sizehint[, keepends] ] )
M AL 1T HR5 HA N — T8GR (]

TR 2 W AR IR decode () FEEKSEIL, H HAR keepends “hy FLAE N 2 K H AL EHES
FHHEP.
MR IE T sizehint, WX HAEN size ZE AL BTN read () Tk,

reset ()

BB TR PRSI D 28 e X
TN XA AT R E AL T BT VAR 2 H 2N T RERS AR B R T R
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BT BRI Y, StreamReader iR B Z A Brg HAth B RUE M
StreamReaderWriter 345

StreamReadeririter 2— M2, ARVPRTHFEE TAE TSNS ABX A m s .
HBEH ST A E T AEH Lookup () BREITR R T BBk A 15 551 .
class codecs.StreamReaderWriter (stream, Reader, Writer, errors=strict’)
Bl —/~ St reamReadeririter 5L, stream Wi -N— AKX SR . Reader A1 Writer Wh75i 143 5|
ML T st reamreader flStreamriter FE O L) BREEIE . IRACHEE 50 AR EES IS A
e AE R R SE R
StreamReadeririter SLfIE XL T St reamReader fllStreamiiriter KA ERE .. EN1AYEEK TR H
R T A R R

StreamRecoder 38

StreamRecoder ¥R —Fhgaidas ALk o —Mp, O T AN R gR A IR A 1 D0 A I 2 AR H -
HBEHHAEFF A E T AEH Lookup () BREUIFR R T BBk A 15 S5 .
class codecs.StreamRecoder (stream, encode, decode, Reader, Writer, errors=strict’)

AN — AL T ) St reamRecoder SEH: encode 1 decode T AETF i ug— %15 AT UL A B0
P read () flwrite (), 1M Reader FI Writer TAET J5i—stream 1 REHRE

PRATPAGE I 28X R HEATIE IR, BIANA Latin-1 52 UTF-8 DAL S [l 4fe
stream SN —A SN IR R

encode 1 decode %= (WM 1§ Codec ¥ [, Reader 1 Writer W7 R4y B4R HL T st reamReader
Mstreamiriter BN L) REEZE.

FE AL TG o 5 i A BGER A B AR T SR AR 1R 2Ok SE R
StreamRecoder SLfil5E LT St reamReader flStreamriter KA EED .. ENEAYEK THRE T ER
T HoAh T A g

7.2.2 ZFtE#EX5 Unicode

FRAERTE RGN TN 0x0--0xLOFFFE {EREINIRS LTS . (1514 PEP 393 TR KRR .) —
HF R BT R BEAE CPU FIAAEPASME T, 775 Y R/ Wt A6 =7 35 5O ) A 0 el B — A 9% B
UN TR A AR s, R FAFERIE SN I PSRRI % 4, TN T P 5 AT R AR
o FFAEWZ AR SR F IS e ENIEERR N LA 2 5,

i 8] BB SCAS G B A X (BR A " latin-1t B 'is0-8859-1") A4 fii 0--255 BR 5 H 545 {H 0x0-
-0xfEf, X AWK E A E U+00FF DA b AL /Y 5 AF H W R 0 vk T O g AR 1Y g8 R AT R IS X
FE AR 5] KUnicodeEncodeError, HIE XA KXM TFTHXH AT IFEHAWHEREFELETR2SA
Eﬁ}ﬂﬂ): UnicodeEncodeError: 'latin-1' codec can't encode character '\ul234' in
position 3: ordinal not in range (256),

A T3 AR (B AT i) S22 AR Unicode T4 37 YA 7] 4R I B UTRFIX L5 (ir
WS AV {E 0x0--0x £ £ . AR UM SLBLRY, K B TI A IR 1 4 encodings/cpl252. py
(X 2AE Windows EREIZIBHED). Hp&f D8 256 MPAF P AFR R, 8RN F4F
JITRS ) 7
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T A i 2 4 ik =X BEXT Unicode T SCH 1114112 AMRSALH) 256 D414 . — BB A7#4F 1 Unicode
TS 1) 7 BPL T B 3 ) AN VR K N W A M O AN TE S 1T o AR IS TR Rl BB DA i PP A7
S LA/ A . X IR GRS As =2 PR A UTF-32-BE il UTF-32-LE. ‘EfTHYHLS T ARG -
RARTE— G /N PSS L H UTE-32-BE JIRRFAZIFE Ji A ARSI B 4% 717 . UTF-32 i 17X A )
A EAT R HES R R E AR . 243X S B AN R T T CPU B2, A2 7= 5
e, RTRESREIN UTE-16 B UTF-32 038 R /N, W ASE A T i BOM (7 35 FFRict™) o 3X %t
¥ Unicode “F4F U+FEFF. ILFAFAIIRINEIAEAS UTF-16 8 UTF-32 4RIk ILFAF Bl
A (0xFFFE) f&2— AN Al BT Unicode SCARH G AEETAF. Y &I —4> UTF-16 Bf, UTF-32 F35 )%
S E NP2 UHFERE B, B FE MRS B S T Bl . RNSERE AT UH+FEFF I8 5 3 X ZERO
WIDTH NO-BREAK SPACE: B98N ZEH HAS s i F SR/ BT (K 47 B Al AR F R B 5 b k4
327K . AF Unicode 4.0 1 JJ U+FEFF 378 ZERO WIDTH NO-BREAK SPACE BE#¢FH (#H U+2060 (WORD
JOINER) 3T IAE55 ). SR Unicode ZR{A3SR A RENS AL R U+FEFE AUBAS3 L 1E BOM ‘&4 F R €
C ST AT R, e P AN B S A R IR R A& B /B8 ZERO WIDTH NO-BREAK SPACE
R MEEEA, G — R R .

AT I — Bl g B s U RE RS X I A 1) Unicode " AF 47485 : UTF-8, UTF-8 J2—Ff 8 (i, X REAE
UTF-8 H A 7 5 U 8. UTF-8 45 e 81 A g A7 15 P - AU ARG (e B AL) AN AL
PR e f B PUAMED 1B eI RO —AMER 0 i —BEHI A IS P81 . Unicode “FAF 4% AT 3k
Fromisy (o x g INENL, PR —ARRREZS X ) Unicode 4% ) -

S YmHg

U-00000000 ... U-0000007F | OXXXXXXX

U-00000080 ... U-000007FF | 110xxxxx 10XXXXXX

U-00000800 ... U-0000FFFF | 1110xxxx 10xxxxxx 10XXXXXx
U-00010000 ... U-0010FFFF | 11110xxx 10xxxxxx 10xxxxxx 10XXXXXX

Unicode 74 5 AN E B (18—l dre M — 0t 7 x.

T UTF-8 @ —Fl 8 (i ZafdtgX, it BOM @& ANER), H HE BT R U+FEFF F4F (B
BAVERE—NFIE) #pM N2 ZERO WIDTH NO-BREAK SPACE.,

TERA MG BRREOLR . SEAS T BB 22 JOBE SCHUA & — AT R A T A gmps s =X . BEFPh A AP mi s gm i
AT AR AT B BENL T 550 o SR UTF-8 SRUEX ALE AT RERY, [Hoh UTF-8 7345 3731 A A e ifAT:
BTN . S T HTE UTE-8 ZRil kG i) nl5E 1, Microsoft % HH T—#p UTF-8 A& &3 (Python
25 FRZ K "ut£-8-sig") L[] H: Notepad #2)7: FEAEA Unicode FAFAEM B A2 T, SEHA—
A~ UTF-8 4[] BOM (BB AK X EE—NFATF5): 0xef, 0xbb, 0xbf). H T M FAF ML 45 J5 1 5C
PFERAS K] RE DA S5 (H L (BIANE TSt

LATIN SMALL LETTER I WITH DIAERESIS

RIGHT-POINTING DOUBLE ANGLE QUOTATION MARK

INVERTED QUESTION MARK
KT is0-8859-1 gt A K1l ), XHETF THRIEF 1 PSR IERE I ut £-8-sig Jmfts XK= . FrbATE
iX 5L BOM [ 1E F I A 245 B e A= B e 20 e B 21 0, 24 E 3 B il gedidas X nc 5. 78
AT SIS utf-8-sig i fFFILARRFE Oxef, Oxbb, 0xbf VERL =AFWEHA M. FEFHI TSR] utf-8-sig
4%1’%&111;;\?”% TSN SR S EA A M BLAIE . 7F UTE-8 Fdf R HEE( ] BOM, 5 24
R TENTRI B
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7.2.3 HRERD

Python {77 T2 NE MRS, NS MeE 2 C Mk, S 2Eamyk. UTRIg2HE A
HEF IR an s 22, 3L T —28% 0L 44 DA S dn it =R A E S - SIS ANE S P REA 2R T
W TEERACE KNG R E AR T RENP SRS WA R A4 Kk, 'utf-8' &
'utf_8"' IR AYA N4 .
CPython implementation detail: £ L85 L 2 i A% 2 A] DAGE 1 4 A A SR AL RS2 T fig . X e fiifb il e
YT CPython i3 X BE ixf — A PRI A4 (F/NBARFIE) 5 utf-8, utf8, latin-1, latinl, iso-8859-1,
is08859-1, mbes (Windows % J&), ascii, us-ascii, utf-16, utf16, utf-32, utf32, A FE{d B X LB S Z A0 0%
Ko [ A L gmadas = A 54 v R FECE IR AT
3.6 JCEAE: n]H X us-ascii IEALALZ .
VL2 FAFER SRR TR S . BIIEN BT (B2 75 S 4F EURO SIGN %) DA KA 45 T4 Be i A5 037
FHAFFEZE S FrRER T ROME SR UL, B HFAFAE AT LR AR {4 -

o HASISO 8859 #filde

« KA~ Microsoft Windows gt 1, 38 # /2 JRAE H FA 8859 gufih s, H2x FH i KU 745 R B g il =

Fo
« 4~ IBM EBCDIC %35 i1
« JASIBM PC Zifih i1, JEH 234 ASCI

4D IS BE
ascii 646, us-ascii s
big5 big5-tw, csbig5 ik
bigShkscs big5-hkscs, hkscs E VLIS
cp037 IBMO037, IBM039 i
cp273 273, IBM273, csIBM273 PR
3.4 BT
cp424 EBCDIC-CP-HE, IBM424 B
cp437 437, IBM437 Bk
cp500 EBCDIC-CP-BE, EBCDIC-CP- | 5Bk
CH, IBM500
cp720 [ETR(E
cp737 A i
cp775 IBM775 BB RS
cp850 850, IBM850 PHRK
cp852 852, IBM852 TR AR R
cp855 855, IBM855 TRIANEE, FHRP ik, HH
W, i, JERYEIE
cp856 REESE
cp857 857, IBM857 T HIHE
cp858 858, IBMS858 PHRK
cp860 860, IBM860 A A
cp861 861, CP-IS, IBM861 VKT
cp862 862, IBM862 RS
cp863 863, IBM863 JIEFNE
cp864 IBM864 ER e
cp865 865, IBM865 PR A R
cp866 866, IBM866 i
cp869 869, CP-GR, IBM869 A

EET—H
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x1-EEL—8

YmHY IS EE
cp874 e
cp875 A B 1
cp932 932, ms932, mskanji, ms-kanji H &
cp949 949, ms949, uhc Bh 1
cp950 950, ms950 Fitsc
cp1006 5 IR
cp1026 ibm1026 +HHE
cpl125 1125, ibm1125, cp866u, ruscii N
3.4 JRHTIA.
cpl140 ibm1140 (LR
cpl1250 windows-1250 H R AT AR R
cpl251 windows-1251 RMANE, BRD Wik, SH
Mg, il JER4EWIE

cpl252 windows-1252 PHNK
cpl253 windows-1253 Al
cpl254 windows-1254 +H I
cpl255 windows-1255 F R
cpl256 windows-1256 R EES
cpl257 windows-1257 W5 e S
cpl1258 windows-1258 R T
euc_jp eucjp, ujis, u-jis His
euc_jis_2004 jisx0213, eucjis2004 H it
euc_jisx0213 eucjisx0213 Hi&
euc_kr euckr, korean, ksc5601, ks_c-5601, | L

ks_c-5601-1987, ksx1001, ks_x-

1001
gb2312 chinese, csis058gb231280, euc-cn, | faj{A& s

euccn, eucgb2312-cn, gb2312-

1980, gb2312-80, iso-ir-58
gbk 936, cp936, ms936 gDk
gb18030 2b18030-2000 GG
hz hzgb, hz-gb, hz-gb-2312 frj A o S
is02022_jp csis02022jp, is02022jp, is0-2022- | HiE

Jp
1$02022_jp_1 $02022jp-1, is0-2022-jp-1 H1gE

1502022_jp_2

1502022jp-2, is0-2022-jp-2

Hifr, Bhif, ffse, PHkK,

>
i

i502022_jp_2004 | is02022jp-2004, is0-2022-jp-2004 His
is02022_jp_3 1s02022jp-3, is0-2022-jp-3 H i
is02022_jp_ext 1502022 jp-ext, is0-2022-jp-ext HigE
i502022_kr csis02022kr, is02022kr, iso-2022- | ik
kr
latin_1 150-8859-1,  is08859-1, 8859, | PHNK
cp819, latin, latinl, L1
i508859_2 is0-8859-2, latin2, L2 IR ZR R
508859 3 is0-8859-3, latin3, L3 HRGE, DHEAE
i508859_4 is0-8859-4, latin4, L4 WP e
is08859_5 i50-8859-5, cyrillic PRINANETE, HHP Bng, S
Wi, i, FERYEIE
is08859_6 i50-8859-6, arabic (SR [ERE

EET—H

7.2. codecs - fmfFtio23 M F04HH R B3k
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x1-EEL—8

Py e 'S
1508859 _7 is0-8859-7, greek, greek8 o s
is08859_8 is0-8859-8, hebrew FirHR1E:
i508859_9 is0-8859-9, latin5, L5 T HHE
1508859_10 1s0-8859-10, latin6, L6 FaES
is08859_11 i50-8859-11, thai R
i508859_13 is0-8859-13, latin7, L7 WP e S
i508859_14 is0-8859-14, latin8, L8 FR I
1508859_15 1s0-8859-15, 1atin9, L9 VUK
i508859_16 150-8859-16, latin10, L10 ZREENR
johab cpl1361, ms1361 Wi
koiS_r ik
koi8_t P
3.5 OB A
koi8_u By 2
kz1048 kz_1048, strk1048_2002, rk1048 | M5EEpiiE
3.5 OB
mac_cyrillic maccyrillic PRANANE TS, HEP B, S
Mg, ik, FERYETIE
mac_greek macgreek Al
mac_iceland maciceland VK EE
mac_latin2 maclatin2, maccentraleurope, | H MR 4K
mac_centeuro
mac_roman macroman, macintosh PHNK
mac_turkish macturkish +HHiE
ptcpl54 csptepl54, ptl54, cpls4, cyrillic- | MGRETTIE
asian
shift_jis csshiftjis, shiftjis, sjis, s_jis H &
shift_jis_2004 shiftjis2004, sjis_2004, sjis2004 ERE
shift_jisx0213 shiftjisx0213, sjisx0213, s_jisx0213 | H i
utf_32 U32, utf32 TS
utf_32_be UTF-32BE A ES
utf_32_le UTF-32LE AIES
utf_16 U16, utf16 A ES
utf_16_be UTF-16BE e
utf_16_le UTF-16LE A ES
utf_7 U7, unicode-1-1-utf-7 e
utf_8 U8, UTF, utf8, cp65001 TEIES
utf_8_sig TS

3.4 fiCESE: utf-16% F1 utf-32% G0N B gn i A ERRSAZ (U+D800--U+DFFF). utf-32* fR#5K5 A P i
T 55 AR BERS LA X B () 5 7 51

3.8 iR A#: cp65001 PFER ut£_8 HI—A4 544 .
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7.2.4 Python EEHImIBIER
A — e E U RS 752 Python &)@ 1Y, DRIILE T 14E Python 2 AN T L. 3 LU 5 Rt A4 EL BT 19001 1) i

AFE G RAAE R RS (R A SO i 2 2 RIS s doe s IR BE I3 5t (BN 2 S AL s 2 52
FHAT B AR SUR SO ) o X T AEXI PRI, IR & SO ST 1 -

N FmEG
PA NSRRI ARt T st r Bl bytes B bytes-like object B| st r FIfEN, 21T Unicode SUAZRIY

YA IS ax
idna s 3 RFC 3490, % i %
FMlencodings.idna . ¥ 3% #F

errors='strict',

mbcs ansi, dbcs Windows % J&: HR{E ANSI /L5
7 (CP_ACP) X #:AERHEAT S
i,

oem Windows % J&: IR OEM {75
71 (CP_OEMCP) X#/ERGHAT
G
3.6 OB

palmos PalmOS 3.5 [ g ik =

punycode SEP RFC 3492, A XA IRS
iy AT

raw_unicode_escape Latin-1 & A =X By %o HAth g 17

PA N\ uXxxx Fl \UXXXXXXXX P
Tromts . A RBHTA 2 PAMEAT
7 X% Lo B T Python 1y
pickle ¥,

undefined JT A AR S | R R,
DEFFRWAGIIN . FERA BT
unicode_escape & & T LA ASCII 25 fid 1Y) Python
JEACHS ) Unicode =7 T N 2%
OBy W (SRS ¥ 22 Ve
%} Latin-1 YRS B TARAS . W5
7 Python V5 A5 52 i b BRI
F UTF-8,

3.8 iR B4 “unicode_internal” 4 fRIDAS O E 1% .

= B

PAR g RS g A T b h 564 bytes-like object B|bytes WM. BT A M bytes. decode () FiseHF (%
T R A st r BRI HH) .

7.2. codecs --- ‘RfEILESFMFNE X 165


https://tools.ietf.org/html/rfc3490.html
https://tools.ietf.org/html/rfc3492.html

The Python Library Reference, £[EF] 3.9.0rc2

EEIE] CIE aX YmALES/FRADES
base64_codec” | base64, Y EVERE R R 24T MIME base64 (45 B2 | base64.
base_64 WE—NEREER "\n") encodebytes () /

3.4 MRS 5 RS AF B bytes-like object fE NI A\ | base64.

JHT 9 A AR decodebytes ()
bz2_codec bz2 i F bz2 E4EAERL bz2.compress () /

bzZ2.decompress ()

hex_codec hex FHEAERGE TN E R s, BN AM | binascii.

R b2a_hex () /
binascii.
azb_hex ()

quopri_codec | quopri, quot- Y EAERER A MIME 7475 |5 34 7T 1 B quopri.encode ()
edprintable, H. quotetabs=True/
quoted_printable quopri.decode ()
uu_codec uu {di F§ uuencode #E P VEEL uu.encode () /
uu.decode ()
zlib_codec zip, zlib ffi [ gzip & 45 PRAEEL z1lib.compress () /
z1ib.
decompress ()

3.2 BCHTIA: WA — it .
3.4 SR A RIS T AR R B4 o
XFER

W\—Féﬁﬁ@ﬁ%)ﬁ‘ﬁiﬁ%ﬁ?j{ﬁ%ﬁ: str F]str G, BEARMistr.encode () FiscH; (EHERAEHbytes

WY | 5B | &Y
rot_13 | rot13 | & [alHAERL ) BILCR i N 2 45

3.2 T R rot _13 SUARKHG.
3.4 fREES: K rot13 B4,

7.2.5 encodings.idna --- W AEFPHEFR{LE S

IBIHSE I T REC 3490 (B A2 7 0 i [ B A6 15 4%) Fi RFC 3492 (Nameprep: il T [E Frfbd 44 (IDN) 1y
Stringprep Fit &), B2k punycode Jif Al st ringprep HHEA EAE.

iX 46 RFC L fm] @ LT —NAE 4 3 FFdE ASCIL F £F 1) #h . — 3 &% 9F ASCIL  £F 1) 45 44
(Bl 4N www.Alliancefrancaise.nu) &8 # e  3E 2 ASCI 14 J% i 4% =X (fRi R ACE, {5 Ul www.
xn--alliancefranaise-npb.nu). )54 00 ACE B0 PAUH T A BT 45 th s oA i il
FEBEFIFS G, Bl DNS £, HTTP Host “FRAFSE. BLFEHRAE N it Tiy s Wi I aerext il -
ALOL s Y 2437 A R Unicode 844 AR5 463 48 %) IDNA, H4E ACE B89k S BLZ8 1 P 2w ke LA
[H] Unicode.,

Python PAZ By AR e 1dna 4544 T Unicode Ml ACE 2 [EJf{ A8, B F7E section 3.1 of RFC
3490w LAY AR FAT R IR0 R4S, FEARIE TR SRR MR e il ACE, MR XS HT . 7
FRPFRE AT ER R NARZS . FRRFREIAIALAT ACE ARy Unicode. IEAh, socket BIHLn] & HIHfF

VBT 59 £55 %, 'base64_codec' W2 ASCII st r S T#HD
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Unicode FHL4 5640 ACE, DA FFERF B A% 4, socket BLHLE T [ A156# TALL . BRILZ A, 2
EPAFNAE RS BIERGiNht tp. client Ml ftplib #%E3Z Unicode FH4 (I Hhttp.client
WATE Host FEH B & 7% IDNA W4, WA S HE L L Z T BN ) .

M MR BB LA B (BN ) 4 FRAE 4% ) . %] Unicode AYFEIRAN Sy B BB 0AT: A2 i I PR b s fh
HLAA AR B 24 K5 E AT f#A5 2 Unicode

encodings. idna BHUASLEL T nameprep A%, AR SN EALY PHATRE BTEALERAE,  DASEILE Frisk
H R ING A USRS G IR AT ARAT T 2T DA B 1] nameprep pR%Y.

encodings.idna.nameprep (label)

AR [0] label Z83d A FRALERBAERIICAS . %58 H BIEET &P 4FH, L AllowUnassigned HFAH,

encodings.idna.ToASCII (label)
PEARE Rl ASCIT, FE0 52 XL RFC 3490, UseSTD3ASCIIRules Fi MR(E.

encodings.idna.ToUnicode (label)
FEARZE A Unicode, FMIGE SCIL RFC 3490,

7.2.6 encodings.mbcs --- Windows ANSI {8311

B S EE ANST ARG TT (CP_ACP).,
Availability: 1Y Windows 7] Jf]
3.3 JRH AR SR A AT R AL

3.2 A AE 3.2 HUZHT, errors BRI BB 'replace’ #ATHI, FMM "ignore’ #t
FTRRG .

7.2.7 encodings.utf_8_ sig--— #§ BOM E &89 UTF-8 4fiztD2E

AR ERSE B T UTF-8 2 it (1 — A28 ZEm S iR UTE-8 2 455 BOM ¥y il 3| UTF-8 4wl 75 £t
BTk o XFTFAARSHELE BB R AT IR CU RS AFATRE) o 76D I Bk B T Sk A ] i
TRy UTF-8 2.4#f5 BOM,
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AREPHA BRI TV 2 LTI SRAL, an HIRIER] (B2 R R . HEBAS . BUmBAS . DA
EER

Python t 32 it — BB U EEIESAL ) 4508, dict. list. set. frozenset, PAftuple, str x4
JHHK A Unicode FAFHRIN, Mbytes Flbytearray XN MR BERIE R T .

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

%i‘fi H I IR B Rl S S i S E T AN RERS S A i A AT L P T s e o Rk

hs%:

BYecalendar il H A R %L

Bt ime IRF{E]F U5 ) R

dateutil 4, B AP R XA 23058 =0
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8.1.1 BINBMRFE ABIN R

SR EEIRIEIPOE SR RPN oS g (NPRs e N BN ) SN sy Ml ST i S TS SR R T S

FE 4 FAR B R PR B ANBOA M (R R AE BB AN DR B A B O, —A RRIZRT St e AE X T At
SR BT SRR 2 1 B IR o BRI G 02 SRR — A R 2 [ 11 [ 7 s i) !

T IR G 5 A B JE 5 22 5 R R To B SCHAE X T oAt date/time X 52 5% 5 A H BB R] A . AN iE—ANfRj R
AU AR AR A ARMERTR] (UTC) . 24 Hb AR 2 A HoAt i DX e ) 52 e B T BARE P, il —
MEEBE IR EK ., SRR R AR T Ry —. BRI RS TR, Ao
SEZME T RO S

FESRIBAIBIS LI, datetime fltime XWGHRA Nl XAE B tzinfo, BW RN
WIS 2 1 fo I TAHA— A0, K5t 20 ro XHGAHRFE S UTC B . 11 44 FR DA S BE A 75
AREEFE R

datetime Bt QIR T — AN EKtzinfo 2K, Bitimezone 38, timezone EA] PAFEREAGMXTT UTC
{74 o] 5 B 22 1 T LIS DX, 9120 UTC A By e b 361 EST Fl EDT B IX S5 . SCRFI (] (1) 1R 40 B B T AR I
Mo MRS H g RN A R BG 2 T a8, @ a4, BT UTC ZAMFEH —1 a8k
A N bR

812 &

The datet ime module exports the following constants:

datetime .MINYEAR
date B{#F datetime WEARGHIER/NEN . FHEMINYEAR & 1,

datetime .MAXYEAR
date B{datet ime %% AR KIVES . HEMAXYEAR 2 9999 ,

8.1.3 FHmyH
class datetime.date

— AL EIRA H B, BRI S A S AR AR KITAERL . JEME: vear, month, and day.
class datetime.time

— AL TARATRRE H IR BAR AL ], BB — REMA A S5 T 24%60%60 £b. (IXHLECA “HF” i

M) WEJEM: hour, minute, second, microsecond fllt zinfo,

class datetime.datetime
H %@%ﬂﬁﬂ‘ﬂﬂﬂ‘]éﬁé’o JE 1 year, month, day, hour, minute, second, microsecond,and tzinfo.

class datetime.timedelta

PR date XRMH t ime MR, B datet ime MR Z AW, HEHHEHAD .

class datetime.tzinfo
— NIRRT X AE EX RIS IS . fkSidatet ime Flt ime FEHRALF & U RITAEAR S (it
FHF XA/ A )

class datetime.timezone

—AEEL T tzinfo RELM T, HTFRH T IRARAERTE] (UTC) Afs .
3.2 JURTHIA.
R A R AT ARG T
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X LTINS R RA T AL o
THERA

object
timedelta
tzinfo
timezone
time
date
datetime

B AR

date, datetime, t ime filt imezone JERY LT SO 3E 4k

o LSRRI G R A AL -
RIS G AT, X ERE EA T U 7 i i
o BRI G REIL 01 ck e BPRIATE A EAE

WHE—THREBANDEIREEE

date AU GAR R AT ER ALY o
time B datet ime JERIFIRTR AT DA IBAI L ] B AL
— M datetime WG d TELAF A0 A AL IR 2 B ALY -
1. d.tzinfo A None
2. d.tzinfo.utcoffset (d) AiR[A] None
TEHAEIL T, d R PR .
— At ime MR ¢ FELAT Z5 A R L R A SR 2 ) -
1. t.tzinfo AA None
2. t.tzinfo.utcoffset (None) Ak [H] None,
TEHAREI T, ¢ 2 A .
JERINALAN T BB 2 R X BTG F Tt imedelta X4,

8.1.4 timedelta &

timedelta XTHRFRWA date B E time FFJ I [E] [E] FE -

class datetime.timedelta (days=0, seconds=0, microseconds=0, milliseconds=0, minutes=0, hours=0,
weeks=0)

FIrh SR TR HEGA N 00 X EESHn] AR BB 77 8, BT DA IR R 140
HA days, seconds FI microseconds SAFRHAENTR. SECRALAHIT RN -

o 1 ZRPSHARE 1000 f4FD .

o 1 rBh L 60 A

o L/NIF 2L 3600 £

8.1. datetime --- AR B EiF00t 813 HY 171




The Python Library Reference, £[EF] 3.9.0rc2

o 1 BRI T K.
- H. days, seconds, microseconds £x ZARiEALAL IR DAPRIEZR A7 X ME—:, R :
* 0 <= microseconds < 1000000
« 0 <= seconds < 3600%24 (—RIFED
© -999999999 <= days <= 999999999

TGRS T WA days, seconds F microseconds DAINAAEBESEIAT “HH BAEHARHEMR AL
L EAEE R R

>>> from datetime import timedelta
>>> delta = timedelta (

days=50,

seconds=27,

microseconds=10,

milliseconds=29000,

minutes=5,

hours=8,

weeks=2

)

>>> # Only days, seconds, and microseconds remain
>>> delta
datetime.timedelta (days=64, seconds=29156, microseconds=10)

TEA AT SHON i R 8T H. microseconds (B /NSO T . WA SEUh & R AN ECH 8 AT, IF
o6 DU 8 L AN AR RS B HE 2 A B SR ) B O (B AR S HC i A
DU, MR AR R e 7e 2 RS ZERER).

URAREAL S 1Y days BUEME THEETER, HafbithoverflowError FH .
TEEEX BE I T AR MEAL I 5 R T e NSNS

>>> from datetime import timedelta

>>> d = timedelta (microseconds=-1)

>>> (d.days, d.seconds, d.microseconds)
(=1, 86399, 999999)

FKIE k-
timedelta.min

The most negative t imedelta object, timedelta (-999999999).

timedelta.max
The most positive t imedelta object, timedelta (days=999999999, hours=23, minutes=59,
seconds=59, microseconds=999999).

timedelta.resolution
W AFEER t imedelta 28N R H/MYEFE N timedelta (microseconds=1) ,

LEREERE, - NFRELR S, timedelta.max > -timedelta.min, -timedelta.max ANH[PAFE
A—Atimedelta KN4,

o (Hi%k):

Bt B

days -999999999 % 999999999 , & 999999999
seconds 0 £ 86399, 17 86399

microseconds | 0 & 999999, fJ4r 999999
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P& PN

ZE ZR

tl = t2 + t3 2 MBHH., 285 tl-2==13andtl-13==12 U NEH. (1)

tl = t2 - t3 2 BNE, BEfGH =12 -t3and 2 ==t] + 13 U HE(H. (1)6)

tl = t2 * i or tl = | AR BHEHRWL = 0 W //i=n W hEE.

i * t2
In general, 1 * i==1tl * (i-1) + ¢] is true. (1)

tl = t2 * f or tl = | A —PVEAEL, SR PE AR timedelta Fde i I REERS . R REG P&

£ ox t2 TAHABTAAFIN .

f=1t2/ t3 SATA] 2 BRDAIRJ A B 23 (3). ak[u]—A>Float X5,

tl =t2 / f or t1 = | RA—DFEAEECER. 499 A S| timedelta S22 1 BT o R AL

t2 / i FH DY TR AT AN AR

tl = t2 // i or tl = | PRIREL, Hadls (WAA) Frei £ FE58 ST, KRR mEEEL. (3)

t2 // €3

tl = t2 % t3 SRCH—Atimedelta 4. (3)

q, r = divmod(t1, Wad:g = t1 // t2@)andr = t1 $ t2 TMEHHMEE. q 2— 1

£2) B, rR—"timedelta ¥4,

+t1 R Al — AN FA R BB t imedelta W4,

-t1 ZEMT t imedelta(-tl.days, -tl.seconds, -tl.microseconds), 1 t1* -1. (1)(4)

abs (t) Mt .days >= 0" HWETF +\ *t*, % ““t.days < OHf-t. (2

str(t) W —ANBAN (D day[s], 1 [HIH:MM:SS[.UUUUUU] IFAFER, Mt R
TR, DTS O)

repr (t) R[S timedelta MRIFARFRIFRIE, NPT IERE R 1Y
ar i

[Efi -

(1) 2RI, HErTESu .

(2) ZERIEM, A .

(3) LA O K& R ZeroDivisionError .
(4) -timedelta.max INE—~timedelta FNI4,

(5) timedelta MRITFAHHIRIEARMTHNRIORBAPIIEL . T g, XoFE -2
AFHEWEER . i

>>> timedelta (hours=-5)

datetime.timedelta (days=-1, seconds=68400)
>>> print (_)

-1 day, 19:00:00

6) £ikX t2 - t3EHEH t2 + (-t3) BFEMH, BIEG % T timedelta.max; FEX PG I T HIH
SR [IEER TR S

B T _ERIZIZERERIELASL, timedelta MEGETFFHdate Mldatet ime MRIATHREE MHI A BGE 5
(T30

32 MW A BIAED X irtimedelta W 5 —Atimedelta W E A GG, WIERKLzHE
Fdivmod () %l MW Frtimedelta X FERA—float X4,

XFftimedelta MG PEATHES, (AHAH —HEEHI
==} != [ ERIBRM—Abool MR, TR HEMX Gt A AL
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>>> from datetime import timedelta

>>> deltal = timedelta (seconds=57)

>>> delta?2 = timedelta (hours=25, seconds=2)
>>> delta2 != deltal

True

>>> delta2 ==

False

X ETA HAB R (B < F1>), B—A>timedelta WRGHMRBARI G N, 5] % 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'

TEA/RBEY, timedelta XRYHAVYEHAET timedelta (0) WS N EAH.
SR
timedelta.total_seconds ()

RE RS T 2 0F. 6T td / timedelta(seconds=1) . Xf T HE AR AE AT
RERTE (Bl td / timedelta (microseconds=1)),

TR, WA RN, EAIEMEER P RS R (RZECHG LT 270 4£4050
— N A I [ TE] B ) o

3.2 BT

class:timedelta %=l

— AR F s 51

>>> # Components of another_year add up to exactly 365 days

>>> from datetime import timedelta

>>> year = timedelta (days=365)

>>> another_year = timedelta (weeks=40, days=84, hours=23,
minutes=50, seconds=600)

>>> year == another_year
True

>>> year.total_seconds ()
31536000.0

timedelta BARBERRNA:

>>> 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

(QA)
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(R —H)

>>> three_years, three_years.days // 365
(datetime.timedelta (days=1095), 3)

8.1.5 date Y&

date MEAFR—AFEATEFR Y (5. AFH), RIS A 585 R 1) 85 B ) JCBRAEH .
ATCTAETHTIHZELH, AT ETH2 HRZE2 H, KIS
class datetime.date (year, month, day)
I SRR B . S IFURAE T T i 9 A R
* MINYEAR <= year <= MAXYEAR
e 1 <= month <= 12
c 1 <= BE <= BEEANBMRK
MARASHATEZ LR N, W valueError FH .
Hetsgds, Fram2eink:

classmethod date.today ()
108 [ 24 T Y A e H 3

XEAT date. fromtimestamp (time.time () ).

classmethod date.fromtimestamp (fimestamp)
1R [IX T POSIX B [B) B 24 M [R], Bldncime. ime () 3R [B]PR0 2 B TR) R .
XA | K OverflowError, WIAETHREEM HFTfE-F& C localtime () BRELH SCHFEEIE,
HHEHE localtime () HAEEIIE| K O0SError. A ZEESPBRHIAE 1970 4F % 2038 4 2 7], i
RN AR S O A E R E POSIX R4 L, HBSH fromt imestamp () Fr /28 .
33 iR W #: 5| KoverflowError T A @ValueError, IR H B EEBE L LEFRE
C localtime () MK &M S HF I H M35, 2 F7E localtime () i %5 B 5| KOoSError T A

HValueError,

classmethod date.fromordinal (ordinal)

AR [ T AR S A S R B, R ASC LA LA RS 1.

#dF 1 <= ordinal <= date.max.toordinal () HN£&5| kvalueError, XTEZHW d,
date.fromordinal (d.toordinal()) == d,

classmethod date.fromisoformat (date_string)

IR A NPT PA YYYY-MM-DD A48 45 1 date_string i dat e X4

>>> from datetime import date
>>> date.fromisoformat ('2019-12-04")
datetime.date (2019, 12, 4)

XiZdate.isoformat () WEAE. BH I Yyyy-MM—DD #%5K.
3.7 HHTIA.

classmethod date.fromisocalendar (year, week, day)
IR 145 5 year, week il day iR ISO vk H i date, X2 date. isocalendar () HEAE.

3.8 WUHTIA.

2 x5 Dershowitz FI Reingold fir% Calendrical Calculations Wt “FiIA&H & FI” TIkm) e L—3, ©EEH T B i SE R
Yo WS BRAS T MEAEFUHAS R R T8 S5 4 2 HA TR R G 2 IRl TR R I SR
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Kk
date.min
/M H B date (MINYEAR, 1, 1) .

date.max
R HY, date (MAXYEAR, 12, 31).

date.resolution

P H IR ) B/ NE) i, timedelta (days=1) .
SplfErE (Hik):

date.year
TEMINYEAR MIMAXYEAR Z |A), A&,

date.month

1212 (%)
date.day
IR 1 B8 A H )RR T
XFIEE
8 gR
date2 = datel + timedelta | date2 ZTF M datel J§i 7 timedelta.days K. (1)
date2 = datel - timedelta | i1 date2 F{EHS date2 + timedelta == datel., (2)
timedelta = datel - date2 | (3)
datel < date2 W datel WIAAE date2 27 GiWAAN datel /NT- date2 . (4)
[EfiR -

(1) Wk timedelta.days > 0 W date2 YFHERF [k b Ri#E, WA timedelta.days < 0 MKF)5
B, PAESE )G date2 — datel == timedelta.days. timedelta.seconds fll timedelta.
microseconds & #f Z W&, U1 H date2.year ¥ /N FMINYEAR B{ K TMAXYEAR | £ F|
K overflowError,

(2) timedelta.seconds fl timedelta.microseconds & Z M,

(3) MWAHEAKEH HA S 1 . #AESE M5 timedelta.seconds Ff] timedelta.microseconds ¥4 0, F H. date2 +
timedelta == datel .

4) ¥emiEvE, M HAYY datel.toordinal () < date2.toordinal () fif datel < date2, HHJH
BR[| K TypeError, WHRLKHIRA Hdate WEHE. NidnlFE£ iR H Not Implemented, I
R HRHA timetuple () JEHEMTE . X147 HAL H XS R LHIR G LA BRI .
B, Mdate WMRERFEERPS RIS RFSG] & TypeError, BRIEZ == 5 = LK. JFHFME
BBk Al False B True,

TEM/RIBE T, I date XMGH S EE.

ST

date.replace (year=self.year, month=self.month, day=self.day)
R A A FFERN B, BRAIRE AR S8 1 T RSB E .
N E

>>> from datetime import date
>>> d = date (2002, 12, 31)
>>> d.replace (day=26)
datetime.date (2002, 12, 26)
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date.timetuple ()
REl—A~time.struct_time, Bitime.localtime () Frik B ZEHL,

hours, minutes fl seconds {55 0, H DST jEFME N -1,
d.timetuple () T

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 Z2X4HIEMHFH
HFS, 1 H1HMFESR L.

date.toordinal ()

Bl H R Uk s m A e, o ae LAE LA L HIPS 8 1o X ERdate X4 d, date.

fromordinal (d.toordinal ()) == d,

date.weekday ()
R AR EENL, BY—R0, BHIK N 6. fillN, date (2002, 12, 4).weekday() ==
2, FrHREM=. Zfisoweekday ().

date.isoweekday ()

R —NREHAERENIL, EP—R 1, EMXAT. Bilal: date (2002, 12, 4).isoweekday ()
== 3, FREM=. W weekday (), isocalendar ().

date.isocalendar ()
IR Bl —AN ) =3R4 20 8 R named tuple $4¢: year, week il weekday.,
ISO ik —Fhigle 32 (I Bk 5 i Al I &

ISO 4F-f 52 8 53 M oe BRI, A BIITHAT B 40k TEMH . —4 ISO Ry —A~ 2]
i (WFIEH) Dkm—4 s — s BRI 0. X pihroh 145 B30, s> B Frfery 18O
A5 H AR 9 i AIAE A ] o

Bilhn, 2004 4Ff5E—Kog B, [H 1 1SO 2004 41925 — B HITT 4T 2003 4 12 J] 29 H E M —, 45
T 2004 41 ] 4 HEWIH:

>>> from datetime import date

>>> date (2003, 12, 29).isocalendar ()
datetime.IsoCalendarDate (year=2004, week=1, weekday=1)
>>> date (2004, 1, 4).isocalendar ()
datetime.IsoCalendarDate (year=2004, week=1, weekday=7)

3.9 M 5 g5t oudl il named wiple

date.isoformat ()

& 1] —4~PA ISO 8601 #% X YYvY-MM-DD RZFE/R H AR FA7 -

>>> from datetime import date
>>> date (2002, 12, 4).isoformat ()
'2002-12-04"

X date. fromisoformat () WIEiHEA/E,

date.__str__ ()
ST HEN % d, str (d) ZMF d.isoformat () .

date.ctime ()
1R [l —NFm H I A ER

3 3% R. H. van Gent Jif3 < ISO 8601 JJj k11424485 <https://www.staff science.uu.nl/~gent0113/calendar/isocalendar.htm>_ PAFRHEUH
SERELH o
5¢
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>>> from datetime import date
>>> date (2002, 12, 4).ctime()
'Wed Dec 4 00:00:00 2002"

d.ctime () &3%0T:

time.ctime (time.mktime (d.timetuple()))

TERA: Cctime () BREL (time. ctime () X AEWMMIXRE, Hdate.ctime () WAZR) B C 45
HERT-5 L.

date.strftime (format)
i [m]—A iy 2 AR AT R IR I B A0 H B 547 ER . 2ORmE L 20 s AAR A CRS (ELRF o 00 BEARERK
W IR G RAE S [strftime() Fo strptime() 4947 A o

date.__format__ (format)
Hdate.stritime () A, WIHEME A dat e W5 P8 A 0T FHEEZR R 74T
BPAKME ] st r. format () AT XALCA AT RE. BERBUR TG 2 B2 8D R, W S [snftime() F=
strptime() 6947 47 o

class:date FERH1

TR R S R Bl

>>> 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

fiffldate MHEZHI 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/sm/%y")
'11/03/02"

>>> d.strftime ("% >d. $B %Y")

'Monday 11. March 2002'
>>> d.ctime ()
'Mon Mar 11 00:00:00 2002"

(QA)
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(R —H)

>>>

'The is {0: }, the is {0:%B}.".format (d, "day", "month")

'The day is 11, the month is March.'

>>> # Methods for to extracting 'components' under different calendars
>>> t = d.timetuple ()
>>> for i in t:

. print (i)

2002 # year

3 # month

11 # day

0

0

0

0 # weekday (0 = Monday)
70 # 70th day in the year
-1

>>> ic = d.isocalendar ()

>>> for i in ic:

2002
11
1

print (i)
# ISO year
# ISO week number
# ISO day number ( 1 = Monday )

>>> # A date object is immutable; all operations produce a new object
>>> d.replace (year=2005)
datetime.date (2005, 3, 11)

8.1.6 datetime &

datetime WRIBHEHK H date MGHIt ime MR ITA (F M R—X5.

Hdate X% —F¢, datetime fRE 2411 BIA& 5 & A D7 808G B A J7 W TERREE A Htime XF 5 —FE,
datetime RER—REFAH 3600%24 Fb,

oA

class datetime.datetime (year, month, day, hour=0, minute=0, second=0, microsecond=0, tz-

info=None, *, fold=0)
year, month 1 day ZHUE WM o tzinfo FJLAE None BE & Ntzinfo FRMEN . HRMSEHL
IWRFE I THI T B PN PR R

e MINYEAR <= year <= MAXYEAR,
e 1 <= month <= 12,

* 1 <= day <= #EFANKRE,
<= hour < 24,

<= minute < 60,

second < 60,

L]

o o o o
A
Il

<= microsecond < 1000000,

e fold in [0, 1].
WERSHAAEZ LGN, ML valueError R,
3.6 BT T £old 24K
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Hetidd:, Praidmk:

classmethod datetime.today ()

IR 8] FE7 24 FijH 5 BF Y datetime Xf5:, Hitttzinfo A None.,
T

datetime.fromtimestamp (time.time ())

HigZ#now (), fromtimestamp ().
WHERNDIEESEM T now (), (HEAW tz TS,

classmethod datetime.now (1z=None)

1R 8] 27N 24 Hi H 7 1Y) date Fil time X4 .

RTS8 1z 2 None BRI E, BMEMT today (), %I EATETREMINGL T L 8
ieime. time () BHEARRIT FEE R AR (G140, 7EBR4ET C gettimeofday () MEKIO P4
ST AL — ).

W z AK None, ‘BbHijgtzinfo FIM—ASLH, FHH 24150 H AR EE gL 3] 2 X,
MR A today () Flutcnow () .

classmethod datetime.utcnow ()

IR [A] Z2 7 24 Hif UTC B} [a] 1) date 1 time, HE.htzinfo A None,

XE T now (), (HIREIFZ M1 UTC H BRI R, KACHE R datet ime X4 BB 24 1]
UTC H Bt E) vl @138 ] datetime.now (timezone.utc) ¥3KE., HiEFSFnow ().

e TR datetime XWR ST L datetime ik S EAHUI [A] SR ALPE, Hlf {5 FH ek
7Y H WA X S oA R UTC Bf1a]. Rk, B3R 4 m1 UTC i a4 a2y =02 8 o 8 i

datetime.now (timezone.utc),

classmethod datetime.fromtimestamp (fimestamp, tz=None)

A [k T POSIX I [EJ BB ANt ime . t ime () HYIR [BHE R A HIPANR ] AR AT 2 4L 1z 2 None
HORTEE, IR B DA B e B AR H BN 8], GBI dat et ime XPGER R REA.

W 1z AN None, ‘BEMbAi@tzinfo FRI—ANEHBI, H HINTRIBCRF SR = 352 I IX.

fromtimestamp () A& kK overflowError, WISITEBEUEME B TAEF4E C localtime ()
B gmtime () B CRHEFEIRGG, H2FE localtime () B gmtime () REGHFS| K OSError,
A SR BITE 1970 4 2 2038 4F 2 [8] . HHEFER MBSO E EPRAE POSIX R4 1, HPS
fifromtimestamp () AW, Z5R W REFEONHHZE— BRI RIBO= A M A ) datet ime X5, #H
tutcfromtimestamp () B I ¥

33 W 5#: 5| koverflowError T A EValueError, WRNEBHMEB L FEFEG C
localtime () B gmtime () PREI LFFIEE A, I SFE localtime () BX gmtime () HHEHT
5| % 0SError MiANEValueError,

3.6 fREE: fromtimestamp () Al HEIRE] Fold {HE N 1 HISEH .

classmethod datetime.utcfromtimestamp (fimestamp)

3B [1] %f T POSIX I a1 UTC datetime, Htzinfo N None., (G5F NRIEAIN S, )

XS K OverflowError, ISR AEEEHE h FTEF-5& C gmtime () BB SCRFEHIMIE, HF
2FE gmtime () MEFWG| K OSError, HHFZEBHSPBREITE 1970 % 2038 4£ 2 JA].

FAER|—A B datetime X4, WIEM fromtimestamp ():
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’datetime.fromtimestamp(timestamp, timezone.utc)

1E POSIX AeAM -6 F, BEHMTATRAN:

’datetime(i970, 1, 1, tzinfo=timezone.utc) + timedelta (seconds=timestamp)

ANEZAET JE— e B SR S AR il : MMINYEAR B|MAXYEAR fFFIX[H] .

Bl TR datetime MRIWIFL datetime TR EAMUN AL PR, Rl 6 Ik
AL H VIR RIR Gk s UTC R, Nk, QS sRE UTC i A EEAY H AT R) g e X

Hilid 8 datetime. fromtimestamp (timestamp, tz=timezone.utc),

33 WSS | K overflowError A ValueError, WIHRIE]EBUE L EF4G C gntime ()
PR LR 3G . HF&E gmtime () ARSI K O0SError AN ZValueError,

classmethod datetime.fromordinal (ordinal)
IR [E] BT S AE B s R DG R S W datetime, AT 1AE T H 1 HF SR 1. BRdE 1 <=
ordinal <= datetime.max.toordinal () {N&TF| Kk ValueError., 455 hour, minute, second

H1 microsecond {H¥°5 0, FHtzinfo{H N None,

classmethod datetime.combine (date, time, tzinfo=self.tzinfo)
R —ANHrf)datet ime X5, XRH WD GFETHER date XIGHME, T0H R 55 T 4558
Wt ime XRMME. ARARHET rinfo 240, HESWNREEG RN czinfo JEE, BN time
SRt zinfo J@tk.
St EEdatetime X4 d,d == datetime.combine (d.date(), d.time(), d.tzinfo) .Ul
W date 2—"Ndatetime X5, EMBEFRD A zinfo JBYESYE 2N .
3.6 B AE: Ml T tzinfo Z4L.

classmethod datetime.fromisoformat (date_string)
iR B — %N Fdate.isoformat () Mldatetime.isoformat () Fr$& 4L ) 3 —F date_string

Wdatetime X4,
TR, R ECCRE A A& U A
YYYY-MM-DD [*HH[:MM[:SS[.fff[f£f£f]]]] [+HH:MM[:SS[.fffff£f]111]]

B S T QUM L 53 = 1 2 s

Bor: MR B S R SCEE MR AT AL B ISO 8601 FAFEE—— B B H 1 L & 1FE Ndatetime.
isoformat () BIWEAE. 7E5E =J7 40 dateutil AL T —NEE SE 3 1SO 8601 f#fr#s 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")

(T IUakZE)
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(R —H)

datetime.datetime (2011, 11, 4, 0, 5, 23, 283000, tzinfo=datetime.timezone.utc)
>>> datetime.fromisoformat ('2011-11-04T00:05:234+04:00")
datetime.datetime (2011, 11, 4, 0, 5, 23,

tzinfo=datetime.timezone (datetime.timedelta (seconds=14400)))

3.7 BUBTIA.

classmethod datetime.fromisocalendar (year, week, day)
R[] PA year, week FI day {EFEHARY ISO Frik HIFrA i) datet ime. 1% datetime XF 4 #9HFE H PR
i Ff AR EBRAESRIE 7E . X Edatetime. isocalendar () HIEHAE.

3.8 BUBTINA.

classmethod datetime.strptime (date_string, format)

R [Bl—ANXF N F date_string, FRHE format ARG R datet ime X4,
R4

datetime (* (time.strptime (date_string, format) [0:6]))

1 date_string il format T8¢ ime . ot rpt ime () WATSE IR — AR FTCAL, TP3)
KValueError, BARPUSHALIE S WIERINER, EHS [stirfime() 4o sorptime() 4947 A

Kk

datetime.min

PR/ Nndatet ime, datetime (MINYEAR, 1, 1, tzinfo=None),

datetime.max
w M B v FE IRdatetime, datetime (MAXYEAR, 12, 31, 23, 59, 59, 999999,
tzinfo=None),

datetime.resolution
PN AHISER ) datet ime X427 [A] W] BERYH/ME]FE, timedelta (microseconds=1),

SplfErE (Hie):
datetime.year
{EMINYEAR MIMAXYEAR 6], &5,

datetime.month

1212 (F)
datetime.day

IR 1 B A H )RR T
datetime.hour

PUETEE 2 range (24) .

datetime.minute
BUEEHE 2 range (60) .

datetime.second
BUETEE /2 range (60) .

datetime.microsecond
BUHETERZ range (1000000) ,

datetime.tzinfo

Ve tzinfo ZAife i dat et ime MTESAIXTR , WIRBA L A(ENA None.,
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datetime.fold
BUETERE R (0, 11. MTFEEE R B b s Bl S g 5o (2457 4 B &5 SR ] 2 s b i by i
TR IR Y B DX UTC B 22 bt 2 B U E R i 1Rl B, ) BV 0 (1) it 21 8T (1)
JT AR [F]— i AL ]

3.6 BUBT A
KRB R
1E8 &R
datetime2 = datetimel + timedelta | (1)
datetime2 = datetimel - timedelta | (2)
timedelta = datetimel - datetime2 | (3)
datetimel < datetime2 Wiidatet ime Hdatetime, (4)

(1) datetime2 ;2 M datetimel 45 T —E% timedelta (9455, W15R timedelta.days >0 N2XERHE 2 Fai
HE, WK timedelta.days <0 WETERFEIZ PGB . %45 R HA 5 A datetime [ czinfo
JEVE, H HEAESE )G datetime2 - datetimel == timedelta, £ datetime2.year ¥ ZL/NFMINYEAR B K
FMAXYEAR M5 K overflowError. HIEREIMEH AR R —MEMAN S, BIrEBA ST
XiH%E

(2) 115 datetime2 fifif5 datetime2 + timedelta == datetimel., SAHMNEAE—FE, 450 HAG 5% AR datetime A
I 20 o JRHE, EDGEH AR NEETEAT G, 07 Pt R 2 b

3) M—A~datetime A —"Adatet ime SUPIAHRAIELIY N fay B AL B8 O BORN B 5 3o AR —A
e NN — R R R, W5 K TypeError,

AR B E RS 2 T PR A, s BB H G MR czinfo J@1, Wezinfo @S9 205,
HHEERS B—/Miif5 datetime2 + t == datetimel [fJtimedelta ¥4 t. FEHIHEFN T AL

TR

RN B AR B LG AW czinro JEM, a—b BAEMHERM A a f1 b & Cwiss
Wi BRI UTC HWIEtE . 455852 (a.replace (tzinfo=None) - a.utcoffset()) - (b.
replace (tzinfo=None) - b.utcoffset ()), FRIFEARITZINLNI A% H -

(4) Y4 datetimel [YJW}EJTE datetime2 7 HiWIAK datetimel /NT datetime2 .

TSR FUARR A — 7 S 1 BA TR 2 — 5 SR BN A, A SR 2T 5 FL R 5 | K TypeError. WA
B IR R R B Guw/ N R S S T R

MR R 2 B A, H ARG czinfo J@k, WA € zinfo J@ME b ZmE X A H
WINPT EO B . AR A FE B B B B LB R R e zinfo J@PE, WA HL i 545 14 i
LB AT UTC 2504 (] self.utcoffset () ) HKfTIHIE.

3.3 RS RGN BB da t et ime SEHB 2 A AUAHSE LR AN &5 & TypeError,

M) k7B Ik R AR LR A BRI RT QL LR T 5K, datetime WRGEH 25 % TypeError, 1l
RICBHRAFFE S dat et ime M. At ATES RN Not Implemented, WURHEHIRRA
timetuple () JEPERYG . XA T4 T HARRI IR H BT R L IR AR B LR ML SRR SEH,
WY datetime MRGARFEEM BRG] K TypeError, AR == 30 1= R JEPIRE oL

ARk Al False B True,

ST
datetime.date ()
12 [B] HL A [A] k£ year, month F day {E [ date X4,
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datetime.time ()
% [n] 2.4 [&] £ hour, minute, second, microsecond FI fold (¥t ime X4, tzinfo i} None, HiE%H
Wtimetz () ¥k,

3.6 R4 fold {H o9 48R B] ) £ ime X4 .

datetime.timetz ()
1% [A] _ELA [ #f hour, minute, second, microsecond, fold il tzinfo J@ Mt ime W2, HiEkslcime ()
3.6 JiU s A fold (HAWR 25 1R [ Y ¢ ime XF4R .

datetime.replace (year=self.year, month=self.month, day=self.day, hour=self.hour, minute=self.minute,
second=self.second, microsecond=self.microsecond, tzinfo=self.tzinfo, * fold=0)
iR A BA FREE PR datetime, BRIEE LT T SHCH T LBV & TR R AE
HHEE tzinfo=None M —AMERENHL datetime B —N ] B8 datetime AN 205545 H A RIEICHE .

3.6 GHTIMA: #8INT fold B4,

datetime.astimezone (1z=None)
Rl —ANEEH tzinfo J@ME W datet ime X5, R H WA ERE (15 45 0 B2 UTC
)5 self AHIR], {HA tz B DX A A R B ]

WIRABW T 1z, WEIE—Atzinfo TIRMEH, HHHuccorrset () Mdst () FIEATRIE
None. HIM self MR, ©EWIEE NET RGN K ERAHTE .

AR B AMEASEL (8% A tz=None) WPRHE & BRI XA RGP ASHIET X . F4 )5 datetime 5243
1) .tzinfo BHRIEREN— "t imezone SEHBI, WX ZFRAINZE(ERF M OS TR
N self.tzinfo K1z, self.astimezone (tz) ZET self: ANE&%H WL A SR A7 R, &

W25 17 X Ay A Hu st fE], 81 UTC HTIEH‘?seIfPFHI_J fE£ astz = dt.astimezone (tz) ZJq,
astz - astz.utcoffset () HEHAFE dt - dt.utcoffset () *ﬁ[ﬁlﬂ@ﬂ%@*ﬂﬁﬁ[ﬂﬁﬁw

A SRAR 2 R I — AN B XX 4 1z $]— 4> datetime XF 42 dr 1 AN VR 3 H BRI R 5 O
dt.replace (tzinfo=tz) ., UIHEARHEAEM— AT datetime XT 4 dr BRI N2, M dt.

replace (tzinfo=None),

EHEEBIAN tzinfo. fromutc () JEAFtzinfo TR P AR ER, MIMEINast imezone ()
IR EE R . MR 20 MG L, astimezone () BATHEREMIT

def astimezone (self, tz):
if self.tzinfo is tz:
return self
# Convert self to UTIC, and attach the new time zone object.
utc = (self - self.utcoffset()) .replace(tzinfo=tz)
# Convert from UTC to tz's local time.
return tz.fromutc (utc)

3.3 JRHT RS iz BIAET] DAREE K
3.6 lRH S astimezone () JrEnl DA SR BLSEGIR A, X R o Hg R AR H i [a]
datetime.utcoffset ()
ﬁﬂ%tzu}fo "N None, iR[E] None, iR [E] self.tzinfo. utcoffset self), HHAMEEEHEAR
& [H] None i%‘—/\fﬂmfd\? Kt imedelta SEHPRE| LR
3.7 Wi s UTC B 25 AN FERR il A — AN 50054 E

datetime.dst ()
MR tzinfo y None, NiR[E] None, FH MR [E] self. t21nfo dst (self), HHAF)GH A iR[E None
MR INT— R t imedelta MRIPRGE]| K57

3.7 i s 5 DST ZE{EANFERR A — 500 .
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datetime.tzname ()
MR tzinfo i None, NIR[E] None, FHNRE] self.tzinfo.tzname (self), WRIGHEANIRME
None B — P FAFERIT IG5

datetime.timetuple ()
BBl —ANtime.struct_time, Bltime.localtime () Bk [B|HIZREAL,

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 42 H¥I¥E M4 HI4E
rr)ys, BIRFS 1 #R 1 H 1 H, 4580 tm_isdst AR E W Hdse () ik W
Rtzinfo Ny None 8{dst () iIRH] None, M| tm_isdst ¥R —-1; BN FRdst () RE—FIEZ(H,
M tm_isdst FFBh 15 FEHMTEFO T tm_isdst XFH 0.

datetime.utctimetuple ()
Wtkdatetime LBl d AFHAR, XHELT d.timetuple (), AFEZAFET tm_isdst LiElEH
0, Joit d.dst () REMFALEH . DST X} UTC a7kt T3k .
AR d R, d 22 d.utcof £set () RArifiAL A UTC W], Fa& [BHZARHE AL B 1] Bt i
fjtime.struct_time, tm_isdst 2GR 0. HHEE WIS dyear ) MINYEAR 5§ MAXYEAR Jf H.
UTC V% H — i AN n §E5 | K OverflowError,

el T RAA datetime MR SWFZL datetime FE S EARHBES ] AL PR , fc -2 i F B
4 H Im ek 7R UTC iR Bk, ] utcfromtimetuple BB 4 H IR FHEM SR . WRAR
H—NFm UTC ff Al datetime, T#if#iff] datetime.replace (tzinfo=timezone.utc)
FFHBCHEFI, XFERA R datetime. timetuple ().,

datetime.toordinal ()

&8l H I s s # 5. 5 self.date () .toordinal () A,

datetime.timestamp ()
WRER T dat et ime SEBIHY) POSIX B a1 #L . MIREER St ime. t ime () JREMEZUR Float X4,
il B dat et ime SLH SR MAFTAHIBE], I HI A ERBTF5 0 Cmktime () BRECERIAT
. HTHEFZTE Edatet ime SCRFIIERILE mktime () BT, X TR 8RR L ¥4
" §eg| K overflowError,

MR dat et ime S, SRIEHERTHE =08

(dt - datetime (1970, 1, 1, tzinfo=timezone.utc)) .total_seconds /()

3.3 OB
3.6 MU A#: timestamp () JryRMH £old JRE AT I E A 1) B o et ] B S

WEl: A ERRE N FR UTC WA R dat et ime SEHIFREL POSIX B a]#L. AR
IS AR (50 B B 0 FARE R G XN &3 UTC, ARATPAE S #E M tzinfo=timezone . utc K
FH POSIX A i) %

timestamp = dt.replace(tzinfo=timezone.utc) .timestamp ()

i T R SR A

8.1. datetime --- AR H BiF00}E] 5 H 185



The Python Library Reference, £[EF] 3.9.0rc2

timestamp = (dt - datetime (1970, 1, 1)) / timedelta (seconds=1)

datetime.weekday ()

R —DNEEACREDL, BH—HR0, BHIX N 6. tHY4T self.date() .weekday (). HIHES
Hisoweekday ().

datetime.isoweekday ()

R A NEERENUL, B—Hh 1, BIIRHNT. 2T self.date() .isoweekday (). HiF
Zflweekday (), isocalendar (),

datetime.isocalendar ()

R — AN i = 5 4 1% named tuple:  year, week Ml weekday. 2§ 6 T self.date().
isocalendar ().

datetime.isoformat (sep="T", timespec="auto’)

R [H]—A>PA 1SO 8601 #0347 1) H A [A] 45 3 -
* YYYY-MM-DDTHH:MM:SS.ff£f£f£ff, Y microsecond A8 0
* YYYY-MM-DDTHH:MM:SS, Hfmicrosecond k0
Iitutcoffset () RIMEARA None, JUEM—AFAFERRET ) UTC I 25:
e YYYY-MM-DDTHH:MM:SS.ffffff+HH:MM[:SS[.f£££££] ], WHmicrosecond A4 0
* YYYY-MM-DDTHH:MM:SS+HH:MM[:SS[.ff£ffff]], Wfmicrosecond k0
il

>>> from datetime import datetime, timezone

>>> datetime (2019, 5, 18, 15, 17, 8, 132263).isoformat ()
'2019-05-18T15:17:08.132263"

>>> datetime (2019, 5, 18, 15, 17, tzinfo=timezone.utc) .isoformat ()
'2019-05-18T15:17:004+00:00"

TSR sep GRINCH " T1) B ITAT, SOORAESE R AT W s 2 18], pilgn:

>>> 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"

LS timespec AL VSN RIALPHE GBRIAN "auto ). BEWLARPATEZ —:
e 'auto': Y microsecond i 0 M5 'seconds' #ifH], FHMNE 'microseconds' [,
e 'hours': PAPIMNEIE R HH #8XW& hour,
e 'minutes': PA HH:MM R AL & hour flminute,
e 'seconds': DA HH:MM:SS ¥ & hour, minute fllsecond,
e 'milliseconds': W &5E M), (EHXFAMER/NEGR M £50F0 . #h HH:MM: SS . ss5s
e 'microseconds': DL HH:MM:SS. fEEEE£F # & SE¥ A H] .
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f(E]: HERR I TR A R T, A2 A

ST IERL timespec 05| K 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 BUBTIA: T timespec Z%4.

datetime.__str__ ()
StFdatetime LM d, str(d) Z4TF d.isoformat (' '),

datetime.ctime ()

AR [ A~ H AR TE] A 545 3

>>> from datetime import datetime
>>> datetime (2002, 12, 4, 20, 30, 40).ctime ()
'Wed Dec 4 20:30:40 2002"

iy PR OF REEERT XA, Toie i AL B B 2 f FR A
d.ctime () E%F:

time.ctime (time.mktime (d.timetuple()))

TEJRAE C ctime () RSN (time. ctime () KB ZEE, Hdatetime.ctime () WAL E1F
CinifE 15 L.

datetime.strftime (format)
iR 5] —A> i S AR AU A R I 4 B A 3R B AT (8] i 24, ZRBUG N8 I 52 B0 3%, 155
[Fstrftime() %o strptime() 8947 A o

datetime.__format__ (format)
Hdatetime.strftime () fE. WHEME Hdatet ime X5 355 DA A A0 F 45 2 1 # R
WA KA FAFEB AR f st r. format () TSI AT BE. BERBUE X5 S8y %, HS
[ strftime() = strptime() 8947 7 .

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

(Rt
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>>> datetime.now (timezone.utc)
datetime.datetime (2007, 12, 6, 15, 29, 43, 79060, tzinfo=datetime.timezone.utc)

>>> # Using datetime.strptime ()

>>> dt = datetime.strptime("21/11/06 16:30", "2d/%m/%y 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 1lst January
-1 # dst - method tzinfo.dst () returned None

>>> # Date in ISO format
>>> ic = dt.isocalendar ()
>>> for it in ic:

print (it)
2006 # ISO year
47 # ISO week
2 # ISO weekday

>>> # Formatting a datetime

>>> dt.strftime ("$A, $d. %B %Y $I:3%MS%p")

'Tuesday, 21. November 2006 04:30PM'

>>> 'The {1} is {0:%d}, the {2} is {0:%B}, the {3} is {0:
—"month", "time")

'The day is 21, the month is November, the time is 04:30PM.'

o

I:

o

M$p}.'.format (dt, "day",

PARmRBIE LT —Atzinfo 13, B3k Kabul, Afghanistan I IXEI(EE, %N X +4 UTC EE| 1945
4, 2 J5 WA +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.
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return timedelta (hours=4, minutes= (30 if dt.fold else 0))
else:
return timedelta (hours=4, minutes=30)

def fromutc(self, dt):
# Follow same validations as in datetime.tzinfo
if not isinstance(dt, datetime) :
raise TypeError ("fromutc() requires a datetime argument")
if dt.tzinfo is not self:
raise ValueError("dt.tzinfo is not self")

# A custom implementation 1is required for fromutc as

# the input to this function is a datetime with utc values

# but with a tzinfo set to self.

# See datetime.astimezone or fromtimestamp.

if dt.replace(tzinfo=timezone.utc) >= self.UTC_MOVE_DATE:
return dt + timedelta (hours=4, minutes=30)

else:
return dt + timedelta (hours=4)

def dst (self, dt):
# Kabul does not observe daylight saving time.
return timedelta (0)

def tzname (self, dt):
if dt >= self.UTC_MOVE_DATE:
return "+04:30"
return "+04"

ik KabulTz i HE:

>>> tzl = KabulTz ()

>>> # Datetime before the change

>>> dtl = datetime (1900, 11, 21, 16, 30, tzinfo=tzl)
>>> print (dtl.utcoffset())

4:00:00

>>> # Datetime after the change

>>> dt2 = datetime (2006, 6, 14, 13, 0, tzinfo=tzl)
>>> print (dt2.utcoffset ())

4:30:00

>>> # Convert datetime to another time zone

>>> dt3 = dt2.astimezone (timezone.utc)

>>> dt3

datetime.datetime (2006, 6, 14, 8, 30, tzinfo=datetime.timezone.utc)
>>> dt2

datetime.datetime (2006, 6, 14, 13, 0, tzinfo=KabulTz())

>>> dt2 == dt3

True
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8.1.7 time W&

—Atime WHRMAERHR (AH) BFE, M TAEMARE HI, HEE ez info WEORHE.

class datetime.time (hour=0, minute=0, second=0, microsecond=0, tzinfo=None, *, fold=0)
B 2R @ Wk . tzinfo FIPAJE None, B @ —tzinfo FRMEH . HARNSEWHRAE T
T B R

* 0 <= hour < 24,
e 0 <= minute < 60,
e 0 <= second < 60,
e 0 <= microsecond < 1000000,
e fold in [0, 17.
ARG R — DL DS S8, W5 kvalueError. i Z8UEBIAN 0, HA rzinfo BRIA

"N None,
FEtk:

time.min
HEMFE/Rtine, time (0, 0, 0, 0).

time.max
MR E/Rtime, time (23, 59, 59, 999999).

time.resolution
PN AR cime X2 [ BEM f /M) fE, timedelta (microseconds=1), {BEEHEE time
MG HASHFEARIZH

o (%)

time.hour
BUETEHE 2 range (24) .

time.minute
BUEJER & range (60) o

time.second
BUETEHE 2 range (60) .

time.microsecond
BUE TG 2 range (1000000)

time.tzinfo

Y24 tzinfo ZHPL L ¢ ime MTEARHIN G, WRBA HE AENR None.

time. fold
BUETERZ [0, 11. HATAEESE RN BRI ERI A S (245 A 45t a4 il v 18
RIE S EBCY B X ) UTC i 220804 PR ik al By, ) BUE 0 (1) TRtz 2T (T)
AR ) ] — 301 st [
3.6 BUHTIMA..
time W T fitime Htime WHE, 24 a BHETE b Z HIEF, WHAKH a /NF b Q05 FLAR I — 12 o] Be 28 T
Ty AL, AN SRS AT LR 5 K TypeError. X FHSHE, & HRBSLHPRKITAET
RN B S
AR LR AR B, HEAMER tzinro @M, MIEMtz1inro [ gl Zms I X A i Ta) (e ik

FTEHCRE . AR PN BT 2 RO LB ARy zinfo Jg Pk, Wi BT FE Ll s A el UTC
2% (M self.utcoffset () M) RIATIEE . 7 B5 ILFHER A28 HLAL MR A BT 0 R Ak A BRI L
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IO A False 5 True,

3.3 WA JEHIBYRN R B ¢ 1 me SEH 2 TR AHAE LR AN 5| K TypeError,

TEATRIBENT, € ime Y48 Bl B

3.5 iU B4 : £ Python 3.5 Z |, HWIR—A>time MM F UTC R B M SR . HAT YA NS
B % FEAIAE R, BIEA Python 3.5 2 EL B 2%, 1S I bpo-13936.

HABA 35 75

classmethod time.fromisoformat (fime_string)
REIXFRY. T time. isoformat () FridHLRIHERD time_string ¥t ime. Fpiilth, HRECCRPATHS
ENUEZTEE

HH[:MM[:SS[.f££[f£f£]]]] [+HH:MM[:SS[.f£f£f££f£f]]]

Bor: WITIR R SCRHMENTAT R IS0 8601 4T H . BRI H MR Nt ime. isoformat () [
1S

NV

>>> 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 HTIA.
eIV
time.replace (hour=self.hour, minute=self.minute, second=self.second, microsecond=self.microsecond, tz-
info=self.tzinfo, * fold=0)
R E—ABA R EER t ime, BRABEMEM R BT SHERE TR LRI, ST DAE 5 &
tzinfo=None M—EHNALt ime AEE— P RIEEt ime, TS DFER I E] 503 .

3.6 BUFTIA: 3T fold 24K
time.isoformat (fimespec="auto’)
IR FITR AR H 1SO 8601 A2 — 14y ok ) 45 -
e HH:MM:SS.ffffff, R microsecond ANk 0
* HH:MM:SS, Umicrosecond k0
e HH:MM:SS.ffffff+HH:MM[:SS[.fEf££££]1], WRutcorfset () AiR[H] None
e HH:MM:SS+HH:MM[:SS[.ff£f£f££] ], M microsecond 0 Butcoffset () AiK[A None
RS timespec FALE YA A AHLHE BRIAN "auto"). BERPAEAMEZ —:
e 'auto': Yimicrosecond H 0N 'seconds' fi[A], FHME 'microseconds' #[d.
e 'hours"': PABEEIE Y HE 480 & hour,
e 'minutes': PA HH:MM AR AU & hour Mlminute,
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e 'seconds': DL HH:MM: SS ¥l & hour, minute flsecond,
e 'milliseconds': W &5EHEmE], (EXFAMER/NEGR B 2 50F0 . #h HH:MM: SS . ss5s
e 'microseconds': DL HH:MM:SS. fEEEE£F #& SE ¥ a] .

f(ET: HERR I TR B R BT, A2 i A

XTTF ICR timespec (45| kK ValueError,
ANCIE

>>> from datetime import time

>>> time (hour=12, minute=34, second=56, microsecond=123456) .isoformat (timespec=
—'minutes')

'12:34"

>>> dt = time (hour=12, minute=34, second=56, microsecond=0)

>>> dt.isoformat (timespec="microseconds")

'12:34:56.000000"

>>> dt.isoformat (timespec="'auto')

'12:34:56"

3.6 BTN H4HN T timespec 244

time.__str__ ()

ST ¢, str (t) Z T t.1isoformat ().

time.strftime (format)
3 [l —A~ i 2 AR A AT R TR W A AR IR 77 5 . ZORBUR IR S 1 52 B3R TS Msnrftime()
Fo strptime() 6947 A .

time.__format__ (format)
Htime.stritime () A, HEMTE A 1me X358 DA S AL FAF B I E 2R rAS AL 747
BUARM M str. format () PATARAALBCA AT RE. BRBUS IR0 m e AN K, 5 S [suftime() Fo
strptime() 8947 H1 o

time.utcoffset ()
M tzinfo y None, NiR[A] None, HMIR[H] self.tzinfo.utcoffset (None), HHIEFEA
B[] None 5 —/MIERE/NT—RKW a t imedelta WEREREG] K FH .

3.7 W HE 5 UTC M 22 BRI — A5 PiE .
time.dst ()
Mt zinfo >}y None, iR [H] None, 1R [H] self.tzinfo.dst (None) , 3 HIE G E AR [H] None
MR/ NT—RI t imede 1 ta XFREPRFG | K7
3.7 Wi 5 DST ZE{H A PR B — A5 PME .

time.tzname ()
M tzinfo f None, NIR[E| None, &R [FE] self.tzinfo.tzname (None), WIHRJGHARMHE
None B — P FEAFHRXTRIMKFT | K 75
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RETRBI: time

A £ ime XRIHIT

>>> 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 ("$SH:%M:%S %72")
'12:10:30 +01:00"
>>> 'The is {:%H:%M}."'.format ("time", t)
'The time is 12:10."

8.1.8 tzinfo Y&

class datetime.tzinfo
i%%~’|‘i’dﬂ%§%‘§, Wt R UEIEAR N B B LBk . 1 E Leczinfo WFIRIA XA E R XY

F/oho

tzinfo ) (FENLETI) LB PARErdatet ime Flt ime XA R XX SR EA]
A SRR A BT AN &), - HLt 2z info XPGSCRF /R AN [A] 5 UTC BYZ(H. XA FRPA K DST
ZHRITIR, R GEAENR H IR R S AR .

PREFEIRA: — A2k 135, HH (B) BAMRME fdatet ime LI FREMREC zinfo VAR SE
M. datetime fHRHE T timezone, X tzinfo [—MRIBASLIATIE, BiEPAS UTC i EE 2
(R FRAFE X, i UTC 4< &84t 31 EST #1 EDT,

M T EAFERAERFRRZK . — A tzinfo FRUMBARANESERMAR __init_ () H¥E&, /UE
EARTT ARG BT, (AT BB IO RS . X2 AR EEK,, FEAR R T BB AU
—Atzinfo PSR RWREFELILAT Hik. HARFELI BB T M A datet ime X[ 4
W E . SRAREN, T DA SR AR

tzinfo.utcoffset (dt)

FEA I 5 UTC 2RI At imedelta AF4, AYLASHIIXAE UTC DAZRINIE (. W54
I IXAE UTC PAPE I (i .

XERE UTC By & it B 255 201k UL, @R —Atzinfo X4 [A] B A 3R B X F1 DST i %,
Mutcoffset () N 24 EIPEF . WH UTC B 22 A0 & W3R Bl None . 7 FHALE OL T 3% [BIE 750
H—A~timedelta X4, HEE™HIEHIT -timedelta (hours=24) fl timedelta (hours=24)
2Za (EEMIEZELT/NT—K). KEFutcorfset () LM BRZREGZENTHEZ —:
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return CONSTANT # fixed-offset class
return CONSTANT + self.dst (dt) # daylight-aware class

MMHutcoffset () IREYEA AN None, Nldst () AR IE[H] None,
WilNfjutcoffset () SEMET| K Not ImplementedError,

3.7 WU A% UTC I 22 A FERR A — R A {E

tzinfo.dst (dt)

FE AT (DST) PR —A~t imedelta ¥4, H DST {5 BARAINR A None,

GnsRk DST 2K 5 A & [a] timedelta (0), A DST 2 )3 A WP 22 (51— At imedel ta XF 52 ]
(Z2Wutcorfset () THEHN). = DST 25(EHUIREATH TJEAE%%)ﬁjJH/\utcoffset () Frig el
UTC 2, Iﬁtiﬁﬁ%%ﬁ%élﬁldst () BrAER A BRI DST {5 B BN, datetime. timetuple ()
S HEczinfo J@PEMdst () J5E S E MAZ AR 5% B tm_lsdst JEFR, Mtzinfo. fromutc ()
SR dst () SRAEEE I X AP DST el A8

—/N] DARI AR PEARE R R B £ zinfo TGS 1z AR LIS AR5 — 20
tz.utcoffset (dt) - tz.dst (dt)

W B FRER tzinfo T5M H dt .tzinfo == tz 4 Ndatetime X4 dr 3% |0l [5FERY
g R B RS AR XY BRUERT 2 BN BT B H ek, HE T A
datetime.astimezone () E’J;’:ﬂﬁ‘i%ﬁ[ﬁﬁ% 1ﬁﬂﬁﬂihﬁﬂﬂ T SR )5 5 ﬁﬁi%ﬁéﬂﬁ‘ﬂzﬁﬁf?

BT MR —tzinfo FERANRIEX—S, WIFRPAER czinfo. fromutce () WERIASEIILA
FAEATA LN 5 astimezone () IETECS .

KEHdst () WSEPIBESTPA T EZ —:

def dst (self, dt):
# a fixed-offset class: doesn't account for DST
return timedelta (0)

e

def dst (self, dt):
# Code to set dston and dstoff to the time zone's DST
# transition times based on the input dt.year, and expressed
# in standard local time.

if dston <= dt.replace(tzinfo=None) < dstoff:
return timedelta (hours=1)

else:
return timedelta (0)

BN dst () L4 & Not ImplementedError,
3.7 Wi 5 DST Z{E AR B — A5 PME .

tzinfo.tzname (dr)

FEXT N T datet ime X4 dr BT IX A FRAE N FAFERIR B, datet ime BIHUA & AR FAF 5 258
RN, WAZRAFRAEMFEE S L. FlaGMT”, "UTC”, *-500”, ”-5:00”, "EDT”, "US/Eastern”,
”America/New York” & A 3R BME . AR FAAFER A FRARFINER[F] None . iR X 2 — D EINA

T NEENTAE, XEERE N czinfo ?*T‘“%?*&ﬁ@ﬂ%/\éﬁ%ﬁz dt {HIR [F R[] 1) 44
PR, FRAEY 2 1nfo REMTIAHELE LW B i

BN t zname () LML T K Not ImplementedError,
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XS datet ime B time SRV, HRSENWIEL B EMITE. . datet ime XH &0/ H GEN
BEANSHL, TWitime MR 4R None 1EMIEASE, Xtftzinfo THM I EN Y HE& 152 dt ZHUEN
None B & datet ime LA,

4% None I, N4l FEM BT E R B E AR Y55 BN, iR [E] None i T A B IR R I AL X 5
AZHtzinfo AL, ik utcoffset (None) R[EIFRiE UTC MAZEiF B4 AL, [ROMH B4 HoAt Al
T K BUARHE R 2200 29 E 1B o

Wi A—"datetime XfH KM N datet ime JFER, dt.tzinfo 5 self BF—XI%. tzinfo F¥EWPA
WX — 5, BRAER P R T tzinfo k. WATHIIHBRMASt zinfo Ik di il A i
], AN g BEAH O HAB KA AH X 42

WH AN tzinfo Ik, EANTRIBSHEERE:
tzinfo.fromutec (dt)
WhHEShE AN datet ime. astimezone () SEIRFEH . Y ILF AR, dt.tzinfo i self, I

HL dr i BRI AR S o 227n UTC ifR], Fromute () 0y H b % H VA e s, R o —
ANEEHTY datetime RN self HIASHBI ] .

RLBtzinfo TRIVIZREV 2 IC IR ERINK) fromute () SEB. BRI 2 AAL BRI E 22
{ELR IRF DX DA B[R] IS 67 S At IS AL S IR DX, 7 ) 3 22 00 RE AL BE DST SE4ei () fE A5 MF 0 A
ARG L. — MBI fromute () SCHRTRETCIAAE A 5 00 R IERRAL BRG] T2 (15 UTC 1Y) ArifE
I ZE BT BT e R H ORI E), AP 00 AT BE T BOR AT B, BRIARY astimezone ()
M fromute () LI RETCIRA AR B AER QR RAR T2 05 T e I 22 B A AR g g
Z02 F AN/ ISR ELAY G -

MG EI XTI DL ACRD , BRIA fromute () SEBLAIAT R AT

def fromutc(self, dt):
# raise ValueError error 1if 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 1f dtdst is None
if dtdst:
return dt + dtdst
else:
return dt

FEPAF tzinfo_examples.py AP H—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:

(Rt
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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 ()

# 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

(Rt
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EHEE—5)
# DST start and end times. For a complete and up-to-date set of DST rules
# and timezone definitions, visit the Olson Database (or try pytz):
# http://www.twinsun.com/tz/tz-1ink.htm
# http://sourceforge.net/projects/pytz/ (might not be up-to-date)
#
# In the US, since 2007, DST starts at 2am (standard time) on the second
# Sunday in March, which is the first Sunday on or after Mar 8.
DSTSTART_2007 = datetime (1, 3, 8, 2)
# and ends at 2am (DST time) on the first Sunday of Nov.
DSTEND_2007 = datetime (1, 11, 1, 2)
# From 1987 to 2006, DST used to start at 2am (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 2am (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
def _ _repr__ (self):
return self.reprname
def tzname (self, dt):
if self.dst (dt):
return self.dstname
else:
return self.stdname
CFoiaks:)
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def utcoffset(self, dt):
return self.stdoffset + self.dst(dt)

def dst (self, dt):

if dt is None or dt.tzinfo is None:
# An exception may be sensible here, in one or both cases.
# It depends on how you want to treat them. The default
# fromutc () implementation (called by the default astimezone ()
# implementation) passes a datetime with dt.tzinfo is self.
return ZERO

assert dt.tzinfo is self

start, end = us_dst_range (dt.year)

# Can't compare naive to aware objects, so strip the timezone from

# dt first.

dt = dt.replace(tzinfo=None)

if start + HOUR <= dt < end - HOUR:
# DST is in effect.
return HOUR

if end - HOUR <= dt < end:
# Fold (an ambiguous hour): use dt.fold to disambiguate.
return ZERO if dt.fold else HOUR

if start <= dt < start + HOUR:
# Gap (a non-existent hour): reverse the fold rule.
return HOUR if dt.fold else ZERO

# DST is off.

return ZERO

def fromutc(self, dt):
assert dt.tzinfo is self
start, end = us_dst_range (dt.year)
start = start.replace(tzinfo=self)
end = end.replace(tzinfo=self)
std_time = dt + self.stdoffset
dst_time = std_time + HOUR
if end <= dst_time < end + HOUR:
# Repeated hour
return std_time.replace(fold=1)
if std_time < start or dst_time >= end:
# Standard time
return std_time
if start <= std_time < end - HOUR:
# Daylight saving time
return dst_time

Eastern = USTimeZone (-5, "Eastern", "EST", "EDT")
Central = USTimeZone (-6, "Central", "CST", "CDT")
Mountain = USTimeZone (-7, "Mountain", "MST", "MDT")
Pacific = USTimeZone (-8, "Pacific", "PST", "PDT")

TR I A TTARER AN WA € 2 info TRAEERAFPIUAY DST Fedfe s b 2 BN a0 A8,
PRI, % RIEEARTR X (UTC -0500), EH) EDT M= AN EWMK 1:59 (EST) 25— #0146, IF
A — AW REWNK 1:59 (BDT) Z )57 h4in:

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

Qi¥iE3)
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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

2 DST FFGmt (Bi7start” 47) , ZASHbis4p AL 1:59 B3] 3:00, ER A 2:MM 1B EMELEIR— K2 1% A 52 X,
K HAE DST FF4ET—K astimezone (Eastern) ALHiHI 4 hour == 2 FISEHR. fl, #£ 2016 4£&F
ZE A 1] RE R, RATASE):

>>> 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 + i*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 £5mf (I end” £7), 24 EAGAE A VEAE AT AR HUIRH R P A — /N AR AT e A I ) : A
B A )5 — /N o B RAAESE ZRF0 R 0] 27 24 K A B 5 i g T2 Xk 5:MM UTC R R, At isp 4 A 1:59
(A FRBEE E] 1:00 FRAERD . 20N 1MM A HL [a] 2 A 15 LY. BER astimezone () @illid
FEBAAHEBE UTC /NG 30 A [7 7 A 2 N SR ASLA T A MBS B R AT o FEaX AN G 8 2R R ] ) s 191
FE A 5S:MM 1 6:MM 1) UTC Fif [A) 76 5% 30k Jb 96 A RIS ] R LR 31 MM, {H i —ANBf R & ro1d
JEMEER O T J5— B SR H5h 1. B, 78 2016 AFRKZ b Ly, A3

>>> u0 = datetime (2016, 11, 6, 4, tzinfo=timezone.utc)
>>> for i in range(4):
u = ul0 + 1i*HOUR
t = u.astimezone (Eastern)
print (u.time (), 'UTC =', t.time(), t.tzname(), t.fold)

04:00:00 UTC
05:00:00 UTC
06:00:00 UTC
07:00:00 UTC

00:00:00 EDT
01:00:00 EDT
01:00:00 EST
02:00:00 EST

o = O O

WHEEAFM datet ime SEHINGHE fold JEHEMERMPAR S, BEATE B 2P A4

AN FVF B[] R AR S Y 7 B i U A ro 1o J@MERME, sl sk R AN czinfo ¥38 4

il t imezone By F AL A HAE i Z2(H M € zinfo TGN E R EST (5% 2{H -5 /M) s {7~ EDT

(R 220 -4 /M) BRI ASH I L.

%

dateutil.tz datetime il —NEHAKtimezone 25 (FRATYEE S UTC 1yFEER2E) EkHtimezone.
utc @M (—A> UTC B X561 o
dateutil.tz 2R IANA BF [X #0345 & (X 4% Olson $#5 %) 5| A Python H-#E#{F ] .

TANA IR EGlpe Ve R ACHRE GRROHR tz, tudata 5% zoneinfo) 85 K i FU RS ATECH K2 7 2 BRVF £ 41
AR H S ) A Hi B (8] D SR A5 R B2 SR 7 0T DA SR A5 B S AR XTI I 3. UTC 2250
AL EE L
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8.1.9 timezone W&

timezone Jdtzinfo BT, EMENEAME LIS UTC Bk E B 228 & S X

AT AT T AR LR Rt S B DE L, % SE R S fE— AR R ] H & A e 22, 502
AE P75 % B R e ) A 7 A v 3
class datetime.timezone (offset, name=None)

offset ZHU WG N — Ntimedelta MG, FRAHEE S UTC 25, & 200 ™4 KR 6l T
—timedelta (hours=24) fll timedelta (hours=24) ZJq], HNW&5| kK VvalueError,

name ZHRE W . ARG E WL — DT, ERfgifEdatet ime. tzname () J7iAH)R[H]
{H.

3.2 BB
3.7 WU A% UTC I 22 A FERR A — R AL

timezone.utcoffset (dt)

I ¢ i me zone SEIRHIEIS & 9 (.
dt B BRI At imedelta 51, S TFAHMINE S UTC 2 [,
3.7 WU 8 UTC RE2E R TR — SR S

timezone.tzname (dt)

AR [0 £ ime zone SEBIRAN I i 5 Y S 1

WA LR E R PR AL name, W) t zname (dt) PR 2 FREFARIE of £set {HIZPAFHLMA AL, 40
L offset 5 timedelta (0), NMIZFRA “UTC?, HNHFLFE UTC+HH: MM, H + 4 offset [HIE
S, HH Fl MM 43 5°h 37~ of fset .hours fll of fset .minutes B .

3.6 S i of fset=timedelta (0) A MM FRIAENF A UTC i AFf/2 'UTC+00:00",

timezone.dst (dt)
B2k [H] None.,

timezone. fromutc (dt)
RE] dt + offset, dt ZE I H— B HIFE datet ime 3L, Hp tzinfo (HIX A self,

Rtk

timezone.utc
UTC B}[X, timezone (timedelta (0)),

8.1.10 strftime () 1 strptime () BI1TH

date, datetime flt ime W 4E L H strftime (format) ¥, A HRAIZEE I EXERFHFFH s
Tl R 27N I TR ) A R

R HL, datetime.strptime () FEoxARYE I H AR A] () 245 58 F0RH N 10 s =X 52 495 B ol ) 7 —
A~datetime WA,

THEBEMT strftime () 5 strptime () WEEHRHLEK:

strftime strptime
kS TS RS R R A R | R AR R AT 4 e M A U dat et ime X
ERA | STk Kk
I date; datetime; time datetime
VA strftime (format) strptime (date_string, format)

200 Chapter 8. Hiig3¢®



The Python Library Reference, %[F] 3.9.0rc2

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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ks BX NG| [Efig
%a 2 TAE HHES . 9]
Sun, Mon, ..., Sat
(en_US);
So, Mo, ..., Sa (de_DE)
SA A H AL 2 R H Y (1)
TR Sunday, Monday, ...,
Saturday (en_US);
Sonntag, Montag, ...,
Samstag (de_DE)
Sw PAT#ERIECR R TAE | 0,1, ...,6
H, Hd0FRREWH,
6 TR BN,
%d WEE, HEEREE | 01,02, .., 31 ©)
AR A G E— K.
sb Y H 4R S . 0
Jan, Feb, ..., Dec (en_US);
Jan, Feb, ..., Dez (de_DE)
%B AHALHY H Ay 4244 ey
January, February, ...,
December (en_US);
Januar, Februar, ...,
Dezember (de_DE)
$m #HE)E, PATEERIZE | 01,02,.., 12 ©)
ENIERGE
5y #EJE, LA %R | 00,01, ..., 99 )
I, AL AR
%Y TR B E R | 0001, 0002, .., 2013, [ (2)
A - 2014, ..., 9998, 9999
sH AN 5 iy k%R | 00,01, ..., 23 )
IR/ (24 /N o
%1 AR IS ) k£ R | 01,02, ..., 12 )
IR/ (12 78 o
%p AHIA) AM B PM (1), (3)
AM, PM (en_US);
am, pm (de_DE)
M #H=)E, PATEERIZCE | 00,01, ..., 59 )
ENIE R
%S #EJE, A EdigE | 00,01, .., 59 ), 9
AN OER
$f PAT#E IR 0P, | 000000, 000001, )
EAEMHE. 999999
%z UTC W # &, # | (&), +0000, -0400, | (6)
7 &  +HHMM[SS[. | +1030, +063415,
fEEEEE]] (WIS Z A | 030712.345216
A RN S W) ok 2 A
202 F). Chapter 8. #iEJH
57 B4 PR (AR X4k | (3%), UTC, GMT (6)
fR] LA 25 FEAFHR ) o
%7 M%h%?éﬁqbﬁﬁl@&% 001, 002, ..., 366 9
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NT IR, BAFET C89 FRHEARTR A HAL—LE 454 . X EESHHRXT T 1SO 8601 H A

B | BX 5l
< &
$G | WA 2L 1SO 8601 4Effy, Fom s KR4 1ISO BT (5V) fY4E | 0001, 0002, ..., 2013, 2014, | (8)

3o ..» 9998, 9999

su | ATHIERECE R A 1SO 8601 B H xS, H 1 FomEW | 1,2,..,7
sV | AT BRI /R ) 1SO 8601 B HH, PARMH—VENEE RIS —K. | 01,02, ..., 53 (),
501 E NS 1 H 4 HRvE . 9)

XL REA RAENTA -6 LA S strftime () HEEAMH . 1SO 8601 4431 ISO 8601 54
AEeH EAE G E PSS ERR . A strptime () BHE AN TEES A B L) ISO 8601 $54-FF

5|k ValueError,

Xt se A AR SR FEAR A -5 EAT 225, P Python BER{ I PRAE- 5119 C Y strftime () BXL,
A B ZF AR WA . ZERIRITF-G ISR s A URUIBAR , W20 stritime (3) 30,

3.6 BUHTIMA: B8 T %G, $u fl %V,

BARAY
MRS, d.strftime (fmt) R T time B time.strftime (fmt, d.timetuple()), {HEIHf
FEFTA X GER SR timetuple () Tk

StTdatetime.strptime () ¥, BRIAE N 1900-01-01T00:00:00.000: R RAEAE X F45H
1652 TR AR A BRI rh R !

ffiff]l datetime.strptime (date_string, format) Z{T:

datetime (* (time.strptime (date_string, format) [0:6]))

B A% = L B B0 DU A9 A B IX 22 (A5 B, BAITE datetime.strptime H14Z2 L RHHS P time.
strptime fFEF.

Feime XG0 A HERABA R, ot ime WRBAXLEE, WREATAEA, WAFEG
FEEEN 1900, 0 A H KRR 1,

XfFdate kg, W b BRIEE BB, Fodate XREAXLEME. WRENIBE,
N EATTRRIF BN O,

BT AR RN R, T F 24 1 Xk B A A7 4 T JovA 278 19 Unicode RS 67 (4% 20245 52 (1 AR 7 =t B
T HR TG FEREEG FIXFER RS AL 2 A IHE b RE s s, T AE H A& & strftime WA RES]
K UnicodeError B HiRk [\ — S FLFER

(Elfe

(1) by A SO T 2 1 XA, RO L A 2 (B Y AR N . 7 B & B R (1
" month/day/year” -5 day/month/year”) , Jf FL# th AT 8 £ 5 B J11 DX 3350 50 i i 7 114 8RN 24 B A X
Unicode “F4F (BIANANR M I XN ja_dp, MBS A% A BEN eucdP, SITIS B ut£-8 Hifl—
A5 il locale. getlocale () AIHfE 241 KIS BCE A Hfb g .

(2) strptime () J{ARERSMAHTEEAS (1, 99991 YEIH MHI4E1r, H < 1000 FY4F G b AU FIH TN 4 (40T 5E
.

3.2 RS FEZ HIMAY, strftime () JEHBRT >= 1900 44
3.3 fRE SR FERUAR 3.2 W, strftime () YL RFRT years >= 1000,

4 f5 A datetime.strptime ('Feb 29', '$b %d') ¥FEEHEE, FN 1900 K2,
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3) Y5 strptime () FiE—EBHHAR, WEREH T 355 RMVT/NE, s 354 R mak /7B
@) Htime BHARFKE, datetime BHASRHHD.

(5) 45 strptime () Jrik EMN, 3 5THZ T MR EAERNEITE. S X C i
WU AR TR ({20 datetime WH4Pscl, PHILE BT ).

(6) X TRIFABINSS, %z and 52 4 P 0H SF4FH
K F— AN AN S0

$z utcoffset () Wiy tHAMM[SS[.fE££££] ] AR FAE, H HH M4 H UTC £/
INEFER AR 2 I ECRS EAFER . MM O 2 H UTC 220050803050 19 2 i BORS245 5, Ss A4 i UTC
22 ARDI A 10 2 M BCRSAF 8, 1T £E£E£ £ 45 UTC B 22 [ IRDEB 411 6 (A EAF e . 24
22 R REERD RS £EEEEE FRITPFULA WG, T 24 B 22 R E o B ) £E£EEE I SS TP HIF LA W
Ban, R utcoffset () IR\ timedelta (hours=-3, minutes=-30), N %z &¥EiN
FAFE '-0330",

3.7 WU 5% UTC I 22 A FER A — B A

3.7 s Mfefit sz #5494 strptime () JriRRS, UTC Z{ERLATERE . 23 FIFbZ [FGEH E 520 B AT -
BIgn, '+01:00:00" KFPIUEEN /PRI Beoh, $E 2 HAHYST 1+00:00",

$Z fE strftime () H1, 4R tzname () iR[A] None M| %2 W — A2 F4FEE; EHABRE T
$7 SR MY, LN — .

strptime () {WIEZ4FEN %2 :
L. REIHLER A IR B AT PAE time . tzname HRTA{E
2. FEHRISIME UTC I GMT

SRR SEAE H A AT I R{ER JST, UTC Al GMT, {HR[ eV EST. E¥E|% ValueError %
7N IR E

3.2 fie s ML 5z F8A Y strptime () HYER, oA EAI Bl datetime X5, Z5RT
tzinfo BHE N—timezone S,

(7) 2445 strptime () Jrk— &M, U R sw (UNTHaE R WILF H TG (5Y) BT

(8) FLIT U A W, SV AUHTHE strptime () 54 g BIILR ISO 4E4 (56) Myit. d%
TERE 5G Rl &Y SR AT 3241y o

(9) 4T strptime () HFE—EMAEHE, BIFHEERKL 5, Sm, $H, 51, M, %S, 7, $U, W il sV H120]
. M sy RERE I SHE.
1) 4
8.2 zoneinfo --- IANA B4 X % $F

3.9 BUHTIA.

zoneinfo BIHURYE PEP 615 [ #)ii FHER AL 1 FLAAR AR I IX S0 0 S 47 TANA B IR e . 3 B A IR0
zoneinfo £TERREMINEIL T F RGO B : WA R Gt KB AT, %R mlB R ff FH PyPI L
PR tzdata 55— 54,

hz%:
Bith: datetime $Efitt ime flldatetime 2K, ZoneInfo 8Pkt N RIEC A XN 2RAF I .
4 tzdata gy CPython A%.0oJF A& # 43 DA PyPT S fEa IR Bdim 0 55—t
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8.2.1 {#M ZoneInfo

ZonelInfo ygdatetime.tzinfo IHEIFMEMAKLIH, HHREMIHER . datetime. replace ik
B{datetime.astimezone 5 tzinfo @7 KEk:

>>> from zoneinfo import ZoneInfo
>>> from datetime import datetime, timedelta

>>> dt = datetime (2020, 10, 31, 12, tzinfo=Zonelnfo ("America/Los_Angeles"))
>>> print (dt)
2020-10-31 12:00:00-07:00

>>> dt.tzname ()
'PDT'

PARET7 M F) FBIIRT RIS G T e H BN ElE 5 nT R e g h— 22 TR O T Ab B & I e ffe:

>>> dt_add = dt + timedelta (days=1)

>>> print (dt_add)
2020-11-01 12:00:00-08:00

>>> dt_add.tzname ()
'PST!

XSS XA ST FAE PEP 495 W5 AR fold. 75 A] eS80 e XAy 2240 dr (451 40 52 4 ik 2 s v s i 7
), 4 £fold=0 Mf&fl HE L Z ATAYT2E, 24 fold=1 WM = B iRt 2s, filin:

>>> dt = datetime (2020, 11, 1, 1, tzinfo=ZonelInfo("America/Los_Angeles"))
>>> print (dt)
2020-11-01 01:00:00-07:00

>>> print (dt.replace(fold=1))
2020-11-01 01:00:00-08:00

MRFTR B 75— I XA, fold REHR B N IE A A {H:

>>> from datetime import timezone
>>> LOS_ANGELES = ZoneInfo ("America/Los_Angeles™)
>>> dt_utc = datetime (2020, 11, 1, 8, tzinfo=timezone.utc)

>>> # Before the PDT -> PST transition
>>> print (dt_utc.astimezone (LOS_ANGELES))
2020-11-01 01:00:00-07:00

>>> # After the PDT —-> PST transition
>>> print ((dt_utc + timedelta (hours=1)) .astimezone (LOS_ANGELES))
2020-11-01 01:00:00-08:00
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8.2.2 HIEE

zoneinfo BIHORNHHPL AL XBHE, T27E FT RN 00 T M R GE R XA B PyPT _E 55— J5 6 tzdata
IR AG R . FELE RS, EEM— & Windows REWAIEIEN, HRA AT IANA B, K
BRI XA BB T B AN H , HEFEXT tzdata FREAKIST . Q2R RS AN tzdata AT, )
B %} ZoneInfo W IERE S| & ZoneInfoNot FoundError,

(=g
% zoneInfo (key) BN, WHERFE AL T2PATH rig W H s T RITE key 1, KM
237 tzdata {0 P A FRUCHEL . 0AT A mlaE i = Al oy 2Ok El &

1L BRI T2PATH R HA 5 24 & I A AR 20 8 0 JEATHCE .

2. TZPATH Al 3 % & 4T HCE .

3. FRiEATet, WREBEW I reset_tzpath () KECRIEL.

wEREE

ERINRY TZ2PATH AL FE— LUk DX 2 )3 A 7 B 07 B (Windows [RA1, % RGEA I X AR B A7H5 ).
1E POSIX R4, Rt & F MMIETL 4% Python [ & HiE R G X B B A8, b ATnT A $5
FE IR TZPATH (8% 5 W2l configure AR ——with-tzpath) M8 BRINHI B X B AR,
LT 22—~ os . pat hsep 7 BETFAFER

TEAEVE L, BEESfEsysconfig. get_config_var () DA TZPATH AL,

IMNRECE

YiipteTzPATHE W (FES AR SANT SR reset_tzpath () i), zoneinfo WIHLK i FIFAEEAR F
PYTHONTZPATH, WIRASRAFAEN S EEREE.

PYTHONTZPATH
Xig—APhos. pathsep AR FERFE, HAP &2 AR KRB REERE. UM 4] AR EE
AAXTEEARLH Y . #E PYTHONT ZPATH H¥8 2 IAHXT BE AT - R B T, EAE A B0 T 2438 1 AHXT
AR BIAT MIZSE IR B XK CPython 5|k InvalidTZzPathWarning, TiHABSZIA H HtZ
B EF IR BUEE | K 7

T EIE R G AW R GBI I tzdata {5, 15X E PYTHONTZPATH="",

BITHEE

TZ R AEIZATI ] reset_tzpath () BMECRACE . W@FFHARBALEN, AEFEHNE
SERIX B (B T 248 RV ARG X)) B IR b 6 1 B 2 A 2R
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8.2.3 ZoneInfo 3

class zoneinfo.ZoneInfo (key)
— R datetime. tzinfo T8, BAR M FAFR key FrdiE R IANA X, X 324 i
ar (YR R 2 [l A FEAT AR R BRI X 4 (B2 55— s, XA key [Hilid ZoneTnro.
clear_cache () BEIERAFRE, XOATFWIE ko2 BAE:

a = Zonelnfo (key)
b = ZoneInfo (key)
assert a is b

key WAAIR FIFHXT AR ELL POSIX BRI E, Hpsa X E— 25 H . WREATAGERL
WM EAR R | & ValueError,

MMREE BN ICE key 0, HWERKE| % ZoneInfoNot FoundError,
ZoneInfo KHAM MM IER:

classmethod ZoneInfo.from_£ile (fobj, /, key=None)
BT — R M AT H R SO g (B0 —AS DA — BERIBT IR SCF B2 — A0 Bytes 10 X4R)
tiE zZoneInfo MR, AT LM, HMESSZAMWE MR,

key TSR ERXAFRAME __str_ () Al _repr_ () fHiH.
A 1 e B AR AN T BB (2 W pickling) .

classmethod ZoneInfo.no_cache (key)
— G AR A B ER . 5 EWESRAL, BRI AR E NS i
AEHEA TR S BB AT DA SR A H A R R A7 R ORI ) R 5

FH L s O S0 AR th 23 283 2 P 0 AR B 17

i’g?;j: o O AA) 3 g T A2 DA N AR s H IR RIS A 1 S, HOA TR AR i IR0 F R
ARHE.

WRT AR DA B9 207 v
classmethod ZoneInfo.clear_cache (¥, only_keys=None)

—ANAAE ZoneInfo K ERMGATTI L. WERANEASEL, WA I A7t BT 0ou a1~ A
A R ] — A B L

WERFF—DELIRA BRI RAES only_keys BZ, W HAAIRENBIPNEAFTEE. L5
only_keys {HFEZAT HHRA BN WA

Bl DGRV MR O] BE 2 LA NI 7 S 6 ] ZoneInfo ) H I A RAGTE L X
AU B N I A2 RS FHE IR T R AR RFE B B2 . A TEVRBAE VR TR A E

BREA N E
ZonelInfo.key

XAk Manribute, IR BTG AR key FIE, RIEN N4> TANA IR 28 1 22 4%

(4 America/New_York, Europe/Paris B Asia/Tokyo).

XFAEE key ES MR 2T XE R IX, %@ MEFCN None.
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El: AR S R R 2 e & P — AP BB A0, (FLR 5k S BT A S I X
1 F2 BT R — 2 2 T[] FH P 7c % . CLDR (Unicode 38 F IS A76 o) 2 2550 H T 98 H DR AR X
SERRAREUCE ] P A AT R

FHBRT

MFEZoneInfo MR WM st r BRI FAFERFRBINS [N ZoneInfo. key @I (Z WikJEME R+
ETERE)

>>> zone = ZonelInfo("Pacific/Kwajalein")
>>> str (zone)
'Pacific/Kwajalein'

>>> dt = datetime (2020, 4, 1, 3, 15, tzinfo=zone)
>>> f"/dt.isoformat () [{dt.tzinfo /]"
'2020-04-01T03:15:00+12:00 [Pacific/Kwajalein]'

XTETXAFMAAEE key WSPHIHEIINR, str KBRAIA repr (). ZoneInfo [ repr jEH Al
LE LI HA—E KAEARF R R FFRGE , (HEPRIEA 22— AR ZoneInfo §E,

HEFIIE

ZoneInfo X RHFHMLEET A, MWAZTFILIA S ELNE, H HET CFER ZoneInfo X4
(AP R4EE T key [HIYRSR) ANEREHEAE.
ZoneInfo AT NI T E R HE 7 5
1. ZoneInfo (key): M EME RN, KT P — ZoneInfo Xf4, MY KJFIL,
FOF I AR Ll Mg, R e A S H A [ — i K 5 22 F—X 5. flan, i
europe_berlin_pkl 22— PMEEET ZonelInfo ("Europe/Berlin") 4B EHER I F4FER
FRAT AT H B A AR

>>> a
>>> b

ZoneInfo ("Europe/Berlin")
pickle.loads (europe_berlin_pkl)
>>> a is b

True

2. ZoneInfo.no_cache (key): il il Siid ZAFHIM IE LM HERT, ZoneInfo X R WA HET#FY(L,
B4 5P FbI, P I R 2 il H Seadt A7 R A i A% - W2 europe_berlin_pkl_nc @&/
4 HETF ZoneInfo.no_cache ("Europe/Berlin") ¥t EEm B 747, VRAT AT H B0 DA
TRATH:

>>> a = ZoneInfo ("Europe/Berlin")
>>> b = pickle.loads (europe_berlin_pkl_nc)
>>> a is b

False

3. ZoneInfo.from_file (fobj, /, key=None): il id )& N}, ZoneInfo X3 yFit{EN)
SRR AR PR BB AAE A SC A 3R ZoneTnfo, NHREFEAA M (4 8 sk | 2 SUF
TIMCRRE: BCE TR SIML, BB AR SO R N TR P S14E

T I T BRI S B DX B AE 7 S A AT SO S A S T, S THE R AL AN ST AL A v # i

WIAFAES A R 2 5 R T2 IR TR AEE A AN RIS R A P15 21 S B /71 ZoneInfo
I AN SRS R — Bk
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8.2.4 E

zoneinfo.available_timezones ()
AR5 T TANA I X7 o DX AR ) A 52 B3 P 1 vl RO AR o BRI T % pR K
INEC g R A

U BRI 5 BT 5 X 4 AR IR AL 46 “BRER” BFIX AT posix/ Al right/ H s F M X B
posixrules BfIX,

For: MR EOTRESTTIT R BRI SCHR, PR e I XA BN SO 1 A RO X e A7 502
BEHUT K ALER) BEARTAFR

Ml X SEAE AR SRR ANA TR R P XTI ) P oes, AR T 24 61 CLDR
(Unicode il Jfl XS RCHE 77 fif ) 2 ZERPRIBCE N i P AR B 74583 . Bl Z i ZoneInfo. key W
ARTEBERA .

zoneinfo.reset_tzpath (fo=None)

BB B SR I X8R IR (TZPATH). YA SECE IR, TZPATH £ N BIAME.

P reset_tzpath ffARMzoneInfo GAFRRL, WMAEZAF ARG HHIRE I TXE ZoneInfo 1
i PR R BTG TZPATH,

Co B UAR I FAFR S 05 . PathLi ke SHiMsequence ST ASETAFER , AU A B, 10
%%1’?/\%%%?@%@%1%)“”4%% I Zi ValueError,

825 2BTE

zoneinfo.TZPATH
—NFRIRET XIS R AR R 78 - 4@ A TS ZoneInfo i), #45 TZPATH R4 H T
EH, I Brk B A5 — AN Sk
TZPATH 1] DA RG-S 4axt 45, AN EHIX AR, ToIRE 2 Wil E i .

zoneinfo.TZPATH JIf 45 [ I 4 42 Al REWE 3 X reset_tzpath () (V8 Sk As, DR 0L 3 27 4 1)
zoneinfo.TZPATH | A &M zoneinfo H§ A TZPATH /&K zoneinfo.TZPATH I{{HA — K

WA

A RIECEM KRB EZFER, WS T 2487,

826 RE5EE

exception zoneinfo.ZoneInfoNotFoundError
M—A~ZoneInfo XRAME HTHERG A TR E R BITRKMING K. XEKeyError B—A~1
%,

exception zoneinfo.InvalidTZPathWarning

24 PYTHONTZPATH A5 Rt 8 H 0 JURLAAE, B an—AEX AR 5| % o
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8.3 calendar --- HH{#HXEHEE

PACHS:  Lib/calendar.py

XAMEIHEL LR AT DA H 8 Unix cal ARFER H 7, Bib$2 4t 7 HE 5 H JiH e m9 58 H i 8 BOAR LT, iX 4 H
PR — S — K, BT —JE5E— K (FBRONE) . nPAffiflsec firstweekday ()
HEBE RS- RKNEI K (6) B HEEE K. MHEREENTEE HINSE. T2 & mEL,
Z M datetime fltime Bid,

TEX A rh 8 SR R BRI AR T — AR H D7, AT A DTl B RRSR AN 7 1 TG RR Y . X5
Dershowitz 1 Reingold 35 PJiyEiT8> R ArG 118 B2 H 7 -- “proleptic Gregorian” H 7 & XFHAF A . ISO
8601 FRUEIAHLE T 0 FIHEAEDy . 0 4EFEATCHT 1 4F, -1 4EFEATCHT 2 4F, KILEHE.

class calendar.Calendar (firstweekday=0)

QE—ACalendar X5, firstweekday je— A%, MTHEE—MIHE—K. 0 2EM— (BUAHE), 6
e RIR.

Calendar MR T — LG THER H RS AL ik XA B ARSI TAEATAR AR
AR5 I R TR 52 I

Calendar FEMSEBIA T T4

iterweekdays ()
Mm-S ERES, BRI NA Y — BT . BRSNS —MES firstweekday JEMERIE
— &,

itermonthdates (year, month)
Bl AR, RSN year 4F month J] (1-12) B HY . X ASEACARR 012 7 i) BT H
W (datetime.date Xt4), HME 74 KRN T AR —Fm H .

itermonthdays (year, month)
B Pl R, ERENAE S itermonthdates () 2, K year 4 month HHI, HA
FZdatetime.date JEHEIFRH. B&EHH P24 HE— KK H XY RE. X TFAESHH
qu E/j_:\‘ﬂy OO

itermonthdays2 (year, month)
R Ak, EREBIWNE Hitermonthdates () KUK year 4 month F 1y H I, {HA
Zdatetime.date WHEMFRE. EAIPTEN At H IR R EB L EE A BT
2H.

itermonthdays3 (year, month)
R ERE, BB A S itermonthdates () FBIH year 4 month H ¥ H, (HA
Fdatetime.date JERBIRG . BASICE A, H, HA4URcd.

3.7 BOFTA.

itermonthdays4 (year, month)
wpl— A E N, BRSNS S itermonthdates () JMB2H year 4F month Fi HIY, (HA
Fdatetime.date JERRYIRE . BAERRICEI—DHE, H, HAERENLRECH A
Jt.
3.7 WHTA.

monthdatescalendar (year, month)
Rl NFIRFE R H I ESR . HPIERB LN datet ime. date MZANR.
monthdays2calendar (year, month)
Rl —AFoRFEEAE AW JE SR RPR LR H IR AR R L g 241 ) —ot oo
2.
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monthdayscalendar (year, month)
1B — RN FREAE H IR . H50 3R H IR A

yeardatescalendar (year, width=3)
3B 5] 0] DA A% Ak B 48 0 4 A BB . R BE 2 — A8, SR A R T, R
& Tz widh ~H GRINRH 3. BMHBET 486 8, BHGE 1-7 X, §— Kl
M datetime.date %%,

yeardays2calendar (year, width=3)
A i) a] DA RS AL Y 48 5 4F H B8l (S yveardatescalendar () K. FFIER LR ZH
Fom BB AR R B LB A e . AEX DM HIH T4 0.

yeardayscalendar (year, width=3)
A ] T DA RASE AL B9 E 4F H i8S (S yeardatescalendar () ). MFIRIITTRIER
w~HR Y. AMEXADHBH T4 0.

class calendar.TextCalendar (firstweekday=0)

A DA XA 28 A Al SR H g
TextCalendar SEBIA DA H¥E:

formatmonth (theyear, themonth, w=0, [=0)
Rl A ZATERFER R FORTGEE A H T w h B SERE, FIRZAREE HE . 135 5E T4
S HPATE. DA X B TS AR B set firstweekday () JriERE M E SR —RE
M—xK.

prmonth (theyear, themonth, w=0, [=0)
5 formatmonth () JyE—FE, RE—NHBHDT,

formatyear (theyear, w=2, I=1, c=6, m=3)
BN ZAITERER, IR m B H P S5 w, 1 Al e o 51m HEIZE, R
T8, FH Z R RE . [RIAE, DA B SR TG s set firstweekday () EEM—XR
A— B —K. HIRSE—ER PSRBT EHN 5.

pryear (theyear, w=2,1=1, c=6, m=3)
Yrformatyear () JiE—t, RB—RAERHT.

class calendar.HTMLCalendar (firstweekday=0)

Al A XA AE ) HTML H g .

HTMLCalendar SEfBIIA AR Hik:

formatmonth (theyear, themonth, withyear="True)
& 5 —4> HTML FA81E 48 E4E H I H . withyear “HE, WA EER), B HER
Ao

formatyear (theyear, width=3)
& A4~ HTML EARAVE RS B4R B T o width CRACH 3) FF @871 2R A 0.

formatyearpage (theyear, width=3, css= calendar.css’, encoding=None)
R[] —AN5E W HTML TR A $8 2 00 0 H i width*(3RiKH 3) A THEH—IT 709 A
#e. *oss HEBHEXFRNLTE . MWRAMEREMZSHERXTE, TAERHNone o encoding “hfi
PATE I ERCN SO NI TN

HTMLCalendar AT @M, RATPAEZECE1R A & LV H H e,

cssclasses
— AN R — B I R CSS class 713, ERINGIZR A
cssclasses = ["mon", "tue", "wed", "thu", "fri", "sat", "sun"]

A PAT AR A E R
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cssclasses = ["mon text-bold", "tue", "wed", "thu", "fri", "sat", "sun red"]

TEEER I, FIRIMK DTN 7.
cssclass_noday

TAEHAY CSS 248 EAABUR A H %4
3.7 BB A

cssclasses_weekday head

FFAREATH ) TAE H A FREY CSS 28513, BRhiAM S cssclasses M.
3.7 JGHHA.

cssclass_month_head

AUyr)sk €SS 25 (B formatmonthname () 4 ). BUAMEN "month" .
3.7 WUHTIA.

cssclass_month

HASH W H R CSS 28 (i formatmonth () i) . BRIAMESH "month" .
3.7 JUBTIMA.

cssclass_year

FEAERIAETI) CSS 28 (i formatyear () ). BRIMERN "year" .
3.7 BCHTNA.

cssclass_year_head

SEH - 3 CSS 2K (H formatyear () ). ERAMEN "year"” .
3.7 WUGHTIA.

SRR, R a4 RS M B (1 cssclass_month cssclass_noday),
EFRATAT AR S MRN8 R R i 2 A e R e T, piln:

"text-bold text-red"

TN § % X HTMLCalendar 7Rl

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)
XNFHRTextCalendar A PAFER & BRECH AL — MBS IR AFR, - HaR B H AR B L 4 7R FE
FREIBE I . WRIES IR E S, WS H MR TTAEH ZFRP A A7 RE A unicode 1R
[\,

class calendar.LocaleHTMLCalendar (firstweekday=0, locale=None)
This subclass of HTML.Calendar 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.

) XPASE formatweekday () Fil formatmonthname () J7 BT P dang >4 i X I8, Z 45 5 locale
o HT4EIW Xk B RE R E, HILENIANRERELEN.
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XTI SR H T, X AR T PA N 5 ik
calendar.setfirstweekday (weekday)

WER—EITE (0 FrEH—, 6 F/REWR)., calendar if 2t T MONDAY, TUESDAY, WEDNESDAY,
THURSDAY, FRIDAY, SATURDAY Fl SUNDAY JUME R M M. Hlan, WERENE T NEIR

import calendar
calendar.setfirstweekday (calendar.SUNDAY)

calendar. firstweekday ()

AR [0 24 i 5 4 BRI ) o — R UL

calendar.isleap (year)
W year JZHFENR ] True , HMRE False,

calendar.leapdays (y/, y2)
REIFEFEE yI 2 y2 (R 8yl Fly2 ) ZRIEEREL, Hrd vl B y2 240 .

I PRI T 1 R — A 28 A AR AT L

calendar .weekday (year, month, day)

BIEAE (1970 -.), A (1-12), KR (1-31) Z2EHUL (0 ZEM—).
calendar .weekheader (n)
R — A E B LG E 210k . n 48E BRI LA S0 TR0 .
calendar .monthrange (year, month)
R EHEE R E A s — K2 B LA A H Y REL.
calendar .monthcalendar (year, month)
REFR—AN A H TR AR AN H FHREFoR. BRMAE—F G, BRIE
{fifl set firstweekday () MK E.

calendar .prmonth (theyear, themonth, w=0, I=0)

FTEI i month () RIEA—A-H I H .

calendar .month (theyear, themonth, w=0, [=0)

ffif Text Calendar 2K formatmonth () AZATFAFERERGR I H 7 H 7.

calendar.precal (year, w=0, I=0, c=6, m=3)

T calendar () iR IEEAERIH T .

calendar.calendar (year, w=2, =1, c=6, m=3)

ffif TextCalendar K] formatyear () REEAEAY 3 5K H PIAZ AT FAF R RO ER .
calendar.timegm (tuple)

— ANRH RAEAR I RS, BB — IR T B ¢ ime B i gme ime () BRI 0] 3R 1]
AR Unix WPAEE, BE 1970 45 - 1R THEL, POSIX 4ifih. SEPs b, time.gmtime () fltimegm ()
S A S o

calendar fEHLELE AT Eul B M :

calendar.day_name

E 2 BT P T 2 B LR

calendar.day_abbr
IS IR T Fom B LA S HO%E .

calendar.month_name

TEYHNE SR N IR —Eh A . X80G—H RS0 1 s me, FreAemKER 13 A
month_name [0] %"E??@% o
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calendar .month_abbr
TE2 IR 5 R N R A SR . 8 — A Z0 L Al E BRG], FrodBEmEsy 13 H
month_abbr[0] 245 FAFH.

hz%:
Bithdatetime iy H IR ¢ 1 me BEAHLI T HE A TR R0 523 01 .
Biletime Ji$ZHEA € pRAT

8.4 collections - BRZEBFIEIRE

JiUGRE:  Lib/collections/__init__.py

BB EE T AR EI A2 R AR, AR Python — M [EI Y 288, BllNdice . 1ist . set
HMtuple

namedtuple () | FIPHESL— RO BER 44 1) tuple 1R bR H0

deque —RJULL list (R84S, AT AP AEE R i A G B T3 .
ChainMap —fiGg 2 dict FFAEE], HZRIEIZ i mapping 757 B —[F) view .
Counter dict fFHEE], JH2FT4E AT hash ¥ {H0) S .

OrderedbDict | dict ) THEE, ErctEW I ARIER .
defaultdict | dict fJFHEE], FEMEALEAE dict s ] —{E[EA: g2,

UserDict B TR, L Tl
UserList S ENRIES AT IS (9

UserString B THIRMR, i TR TR

Deprecated since version 3.3, will be removed in version 3.10: CRF 2537 K X B FE collections.abe filk,
TR R SRS, BEATHE Python 3.9 R AY X MELH RS SRTFEALE

8.4.1 chainMap objects

3.3 OB

—ANChainMap Z&8N TR MREFHGE R BER Bk, XEFENTHEAT DM — A BICAL . et
—MHTIMZB R H update () ZRRZ .

AT PAR TR EAE M, I FAEB LA 5 LA ] -

class collections.ChainMap (*maps)
—A>ChainMap R4 T HH AU G/E—&, B — N Epal SERAILIE . AR EAT maps
PARE, Wt — IO 2P, R R A B

JRIZMSIAF A E— P E . XADIIFRZATTRY, WAL maps JEIEAFIHORNIE R . B0 HABRRRAS
WRAMZRGS, BRI —MEpEkE. ARpE, 5, SOMER R — A .
—/~ChainMap Eid 5 GIFIRIZBI  BTA, A02R— AN REBAT R 1, X L & | ChainMap

SCRERTA T3k . 73 SNEA —A> maps J&1E (attribute), — M7 T BN SCHYT7 4 (method), —4>
FPHCEATE MRS JE M (property):
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maps
—DATASET SR 1) 25 . XA R % B — R B R B 5 — IR R P H LU . BRI
PIERAS, ATRAR B . 9RO E— .

new_child (m=None)
Rl —ANFi ChainMap 28, A8 T — BTG (map), 5T ERBE 24 51526 4B (map). 4N
R g, EEMECHRFEDEISES], WU A BRI B m, WA R, i bk —as
T, BXFERIE— d.new_child () WA T ChainMap ({}, *d.maps) . XNHERHT
BT LR SC, AN AT ] A B B A 1

34 RRESE: BT m RS

parents
JE MR [ — N FT ) ChainMap A5 FA WY BT SE OIS, B T 88— XFERT DAYERE R 5
Bk 55— 35 53T Enested scopes IR EAE ) nonlocal 4. HIBIH
ATPAZR N R B super () « —4> d.parents W5 HEZHT ChainMap (*d.maps[1:1) .

HR, —NChainMap () WY& IS0 B fo B RSB SR E -

>>> baseline = {'music': 'bach', 'art': 'rembrandt'}

>>> adjustments = {'art': 'van gogh', 'opera': 'carmen'}
>>> list (ChainMap (adjustments, baseline))

['music', 'art', 'opera']

R T Hdict . update () WHFFIMIERINT , Aa— MBI G

>>> combined = baseline.copy ()
>>> combined.update (adjustments)
>>> list (combined)

['music', 'art', 'opera']

3.9 HUEEAE: HEIN TR | A | = BEAFRSCRE, AU L PEP 584,
W%
» MultiContext class 7£ Enthought CodeTools package 7 3 57 5 WL 5 it 128 70

* Django [1] Context class BIHUE HEBLSS . B BN SCH push Al pop FPEW KL T new_child () J7
Yparents Jghk.

* Nested Contexts recipe ffft 1 J2 75 RF 5 — MRS s H AR IE AT 5 A0 A A8 e 3 23T
o — > AT H R Chainmap.

ChainMap Il FF0%57%

XA it T 2 A AR S
4Ll Python PN lookup #1511

import builtins
pylookup = ChainMap (locals (), globals (), vars(builtins))

PR ER A TSR TR, LT EOAER BT

import os, argparse

defaults = {'color': 'red', 'user': 'guest'}

(F ks
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EHEE—5)
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'])

Ml ChainMap BHYUHRE EF SCHHIT

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 1n current context

d['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

Chai niap HFUTRTEIGH— MBS, (L lookup & ARHEMEE . IATH, MRALRESHME, 1AM
FHILE X THR AT

class DeepChainMap (ChainMap) :
'Variant of ChainMap that allows direct updates to inner scopes'

def _ setitem__ (self, key, value):
for mapping in self.maps:
if key in mapping:

mappingl[key] = value
return
self.maps([0] [key] = value

def _ delitem__ (self, key):
for mapping in self.maps:
if key in mapping:
del mappinglkey]
return
raise KeyError (key)

>>> d = DeepChainMap ({'zebra': 'black'}, {'elephant': 'blue'}, {'lion': 'yellow'})
>>> d['lion'] = 'orange' # update an existing key two levels down

>>> d['snake'] = 'red' # new keys get added to the topmost dict

>>> del d['elephant'] # remove an existing key one level down

>>> d # display result

DeepChainMap ({'zebra': 'black', 'snake': 'red'}, {}, {'lion': 'orange'})
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8.4.2 Counter ¥Ji¥

e fi

i @S % - RERSUIE A Sk

>>>
>>>
>>>

>>>

# Tally occurrences of words in a list

cnt = Counter ()

for word in ['red', 'blue', 'red', 'green', 'blue', 'blue'l]:
cnt [word] += 1

cnt

Counter ({'blue': 3, 'red': 2, 'green': 1})

>>>
>>>
>>>
>>>

# Find the ten most common words in Hamlet
import re
words = re.findall (r'\w+', open('hamlet.txt').read().lower ())
Counter (words) .most__common (10)
[("the', 1143), ('and', 966), ('to', 762), ('of', 669), ('i', 631),
('you', 554), ('a', 546), ('my', 514), ('hamlet', 471), ('in', 451)]

class collections.Counter ( [iterable-or-mapping] )

—ACounter @g—Avdict T, TIETIBRAENR. ER—MES, JLRBTIE (key) —HELF
filt, ENIRITEAFHOAE . TTEOTPURAT AT, B35 0 MIEL. Counter ZEM7 MRHANIEF Y

bags B multisets.
BT ) TR A i irerable SUZIABIY mapping (or counter) HT4H 1L

>>> ¢ = 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 ¥ {HHEA — 8 F LA AN, B T 383 Counter /1 [EIA i I & ol #5185 0 Bt KeyvError
BB .

>>> ¢ = Counter(['eggs', 'ham'])
>>> c['bacon'] # count of a missing element 1is zero
0

(R A TR E) 0 [ER & EAIAE counter FREIRREMITE, ] del REBRITE.

>>> c['sausage'] = 0 # counter entry with a zero count
1

>>> del c|['sausage' # del actually removes the entry

3.1 OB

3.7 RS A dict BT, Counter QMK TICAAEAMIFRITIRE. Counter XFRIATE B AN H]
ﬁ%ﬁéﬁ}@‘i?o GER SR TTRTEIB AT 7200 R BN RIHET AR5 PR HAE Iz S A it 2L
ST HER -

B 7L TR, Counter PIPFERAN SR = (R 5% -

elements ()
R Pk, Hh R ES BT BUEIE B IR JeE S E W BRIk A
RAITCRTEMENT—, elements () FABIEE.

>>> ¢ = Counter (a=4, b=2, c=0, d=-2)
>>> sorted(c.elements())
[Val, ’aY, YaY, la’, lb” lbl}

8.4.
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most__common ( [n] )
REl—AF) 3R, HA S n N EE TR SO IS, #Hew AR s 2R HEY o 02k n B
W5k None, most_common () ¥REITFEER G AT A JCE . THEEMAS TR E R B
T -

>>> Counter ('abracadabra') .most_common (3)
[(ta', 5), ('b', 2), ('r', 2)]

subtract ( [iterable-or-mapping ] )
M ERAT BB ok AT AT A TR . Bdict . update () (H2RIE, MAREL. fi AFH H#E
AIPASE O i3 1150

>>> ¢ = Counter (
>>> d = Counter (
>>> c.subtract (d
>>> ¢

Counter({'a': 3, 'b': 0, 'c': -3, 'd': -6})

a=4, b=2, c=0, d=-2)
a=1, b=2, c=3, d=4)
)

3.2 BT
TR T Counter X5, B TP I AR 5 M A M

fromkeys (iterable)
EAKIVEEA A E Counter HELHL.

update ( [itemble-or-mapping] )
MR ZAPEOTRECE AT —A> wh At ad & (S04 . Bdict . update () HERM L,
MARES. 7o, SR ZNZEFIICER, MAR—1 (key, value) Xf.

Counter X4MH & B

sum(c.values ()) # total of all counts

c.clear () # reset all counts

list (c) # list unique elements

set (c) # convert to a set

dict (c) # convert to a regular dictionary

c.items () # convert to a list of (elem, cnt) pairs
Counter (dict (list_of_pairs)) # convert from a list of (elem, cnt) pairs
c.most_common () [:-n—-1:-1] # n least common elements

+c # remove zero and negative counts

AL T LA EE, WPASS S counter X4, PAAEFS multisets GRS T T 0 IYIT) . InFE, 45611
Bs, W EECE WA ITTR AN ITEL. AZEERI SR A B TR S/ N R PR AR T AR 32
WAFF TR, B2 & 285 R B e EH /N T E T

>>> ¢ = Counter (a=3, b=1)
>>> d = Counter (a=1, b=2)

>>> ¢ + d # add two counters together: c[x] + d[x]
Counter({'a': 4, 'b': 3})

>>> ¢ - d # subtract (keeping only positive counts)
Counter({'a': 2})

>>> ¢ & d # intersection: min(c[x], d[x])
Counter({'a': 1, 'b': 1})

>>> ¢ | d # union: max(c[x], d[x])

Counter({'a': 3, 'b': 2})

B EIAND (—JCEREART) R TR e
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>>> ¢ = Counter (a=2, b=-4)
>>> +C

Counter({'a': 2})

>>> —C

Counter ({'b': 4})

3.3 OB I B0 T X —JC, — JCIRI AL B A B R SCHF

M) PR B T RSB TIIE TR T B2, ANOAREBUEHER SOl HAR AL TR
B I, Xl 1 R/ NS FE AN S AL ER .

e Counter R—AFHATE, RNRHEMME. EHTFRAREL, EAREE L ST AT ] HA .
» most_common () J{EXEME T BHEFF W B

o FEHEAEI clkey] += 1, (HZREHFE LR FroAS%C /NE, FH3ERFET AR, 7
AT A . XN update () Flsubtract () I AR H L S5 6080/ 0.,

* Multiset ZEATTIEFNIEEM N ILBET. WAL s 0, (B T HCh IEM(E. B0H
RAURRM, (EERTUTE RSN, IR FL R AR

e elements () ﬁ{i%jﬁﬁ%ﬁﬂ‘ﬁo Zm% 0 ﬂ]ﬁﬁﬂ'@(o

hz%:
* Bag class #£ Smalltalk ,
» Wikipedia 4%42: Multisets.
o C++ multisets ZLFEFIWIF .

o B PEMZEES AN, 5% Knuth, Donald. The Art of Computer Programming Volume II, Section 4.6.3,
Exercise 19 .

CfE & OE B R MK AU R M AAEBEE A £ FHitertools.

combinations_with_replacement ()

’map(Counter, combinations_with_replacement ('ABC', 2)) # —-—> AA AB AC BB BC CC

8.4.3 deque &

class collections.deque ([iterable[, maxlen] ] )
AR —ASFT AL BASIRS 5, NZERIHRIAGAE O Jrikappend () , M iterable  (ZERXR) Fd bl
W2k iterable A HE5E , HEAII A
Deque PAF)2 AR B queue BAFI A= i) (& 42 “deck”,” double-ended queue” [Ff&jFR). Deque 373
SREL 4, WA RGN (append) FISLH (pop), MPSRER T LA, W5 1] B RARTT 85482 O(1) SZZRBE

AR 1 st MR W FREERIEAE, Al B T @ KEAER pop (0) Fl insert (0, v) MHE. B
1113 1462 Om) I EF R Shg BB, R R B A MR

WK maxlen (A7 45 € B# J& None , deques MDA K EMEE KA. A0, deque miFR & 25 E i KK
JE. — FURGER R deque T, SHTUMART, [ BESCRRBOTIRAT — it . B K I deque B2t
1l Unix filter tail fUBIRE. © A1 FRERT DA 538 1 A e 3o R it B TE 2

AL BN (deque) X4 S5 DA R 7k

append (x)
W x B4 g o
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appendleft (x)
asm x 2 Ak

clear ()

BRI IR, RN 0.

copy ()
B — I,

3.5 BUFTIA.

count (x)

T deque FICEET x I
3.2 U A

extend (iferable)

P deque A, SIS iterable ZRHHICER

extendleft (iterable)
P deque (A, @IS0 iterable ZEUPITE . TR, ZAUINE;, FELEHR T iterable ST
R sz idrdus 378

index (x[, start[, stop] ] )

W& [H] x 7E deque NI E (FER G| start Z )5, &5 stop ZHi) o &M SE—AVLECIR, WK 3] )
g|kValueError,

3.5 BUFTIA.

insert (i, x)

FEAVE (A X .
MR A2 FEA R deque HE K maxlen 1935, ¥i5| & —~IndexError,
3.5 BUHTIA.

pop ()
Mo A Bk o —4J0%, deque s IAR—A. WIREA LRI, W5 %4> 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 .
32 GHTA.

rotate (n=1)

WARRE S n 22, AR n UKL, LI ZE0R R

WA deque NEZEW), MATERBLS— ST d.appendleft (d.pop () , MZAEFH—H
ST d. append (d.popleft ()) .

Deque X G FIFESR AL 17— R ik

maxlen
Deque i KRS, Q2R FRE 11552 None .
3.1 JUETIMA.
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T AR, deque iR KA. BHFE. len (d) . reversed(d) . copy.copy (d) . copy.deepcopy (d) .
BORENEEEAF in DU ARG HGIIGED d10] iR EANITRSE . R VT RFEM R E 22539 0(1) {HAE
HEI SRR Om). GnFF PR FEALDT, e s,

Deque MHRAS 3.5 FFUH3HF __add_ (), _mul__ (), fl _imul__ () .

N E

>>> from collections import deque

>>> d = deque('ghi'") # make a new deque with three items
>>> for elem in d: # iterate over the deque's elements

ce print (elem.upper())
G

H

I

>>> d.append('J") # add a new entry to the right side
>>> d.appendleft ('f'") # add a new entry to the left side
>>> d # show the representation of the deque
deque(['f', 'g', 'h', 'i', '3'])

>>> d.pop () # return and remove the rightmost item
ljl

>>> d.popleft () # return and remove the leftmost item
'fl

>>> list (d) # list the contents of the deque
['g', 'h', 'i']

>>> d[0] # peek at leftmost item

g

>>> d[-1] # peek at rightmost item

'il

>>> list (reversed(d)) # list the contents of a deque in reverse
['i', 'h', 'g']

>>> 'h' in d # search the deque

True

>>> d.extend('Jk1l") # add multiple elements at once

>>> d

deque(['g', 'h', 'i', '3', 'k', '1'])

>>> d.rotate (1) # right rotation

>>> d

deque(['l', 'g', 'h', 'i', '3', 'k'])

>>> d.rotate(-1) # left rotation

>>> d

deque(['g', 'h', 'i', 'j5', 'k', '1'])

>>> deque (reversed(d)) # make a new deque in reverse order
deque(['l', 'k', '3', 'i', 'h', 'g'])

>>> d.clear () # empty the deque

>>> d.pop () # cannot pop from an empty deque
Traceback (most recent call last):

File "<pyshell#6>",

d.pop ()

line 1,

in -toplevel-

IndexError: pop from an empty deque

>>> d.extendleft ('abc') # extendleft () reverses the input order
>>> d

deque (['c', 'b', 'a'l)

8.4. collections - FIEERITIRE
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deque Fi%

X—TT R T deque BIZ R HYE.
FR1< deque F2{HE T2/l Unix tail TR

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 g AT PA AR deque A GE g RSB, (EA Y BE AR 00 (L E 0 BRI R 1F (vield),
IFSXA A FETE S, MiMpopleft () FFHMMIIHRFKE: B, whild rotate () KFEREIAIIK
K

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 () JPERHE T — M 2ORE B deque YL MR BN, — 4 Python del din] SEHLHOHIT
rotate () REMEHIAYTTR

def delete_nth(d, n):
d.rotate (—n)
d.popleft ()
d.rotate (n)

EL M deque Y H, AR, MWHrotate () BHIFTERE LS. @itpoplert () BEE
4 H (entries), ilitextend () WIMFIZH, SRIFR 1A rotate. XA ¥E ] PAR/IMEH SE By 2 20 £k
¥eVE, 15U dup, drop, swap, over, pick, rot, fll roll ,
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8.4.4 defaultdict &R

class collections.defaultdict ([defaultjactory[, ] ])
R — AP T IR . defaultdict ENEdict KRR, EEET —DIEHFHEMT—
M ERSEBIAE R HoREhaE S dict RAHF, AR FFER U .

AMRUG N Ndefault_factory WIEME, WMiGEH, B NSHNTAZEIEREIGRE, 2R
R None. FrAHAMSE (WG RETSH) MU TR dice M REL

defaultdict MR T FbrfEdict BRI, BSCRFA N A

__missing__ (key)

M¥default_factory J@MH N None, WIHHAARTESH B KevError BE, MHFSE key.

Widerault_rfactory A None, WE P (NS E0h) AR key $24E—PERAE, X
AMERN key VR — T BEAEXT i A BN FHLp , IFAE AT YRR (R W] .

MR M default_factory Wl TR, XMFEEEASIMNINZ i

T?ﬁ&i’k?ﬂ@?@%fﬁﬁi R Pdict H __getitem () JFEMM. T4kl 1
EIE 2 7%, AW __getitem () i

W, _missing () TAW __getitem__ () MMAHABTERA . BWE get ) &BIE
Y dict IEEIR [F] None, MARMIHdefault_factory.

defaultdict X5 ZLHEPAF B4R &
default_factory

ARRBYEH__missing () Tk UAM . ARMEX SR TE S8, WAREES PR
TCHIRANZHL, WERRIRIEEE — 2%, WAJEMA None.

3.9 MRS SN T A () SEH (1=) 18547, MK L PEP 584,

defaultdict f§]F

M 1ist fEdefault_rfactory, fREEHMMRE (BE-(EXTEUSY) Rl (RE-pIRAMN) 74

>>> s
>>> d

[("yellow', 1), ('blue', 2), ('yellow', 3), ('blue', 4), ('red', 1)]
defaultdict (list)
>>> for k, v in s:

d[k] .append(v)

>>> sorted(d.items())
[('blue', [2, 4]), ('red', [1]), ('yellow', [1, 31)]

VLI, RN AT SR, PEOLE OISR, W defaulc_factory Jrik,
BRIl AR List. List.append () BAEMIER A FIOIIRE. RPN, SERHRIE,
List .append () IS —MEBFIR . EATRHIE MM Irikdict . setdefault () BHEREE:

>>> d = {}
>>> for k, v in s:
d.setdefault (k, []).append(v)

>>> sorted(d.items ())
[("blue', [2, 41), ('red', [1]), ('yellow', [1, 31)]

B default_factory Nint, {fidefaultdict JIT3T%0 (ZSEHAMIES ¥ bag B multiset) :

8.4. collections - HFEEEFIRIRE 223



https://www.python.org/dev/peps/pep-0584

The Python Library Reference, £[EF] 3.9.0rc2

>>> s = 'mississippi'’
>>> d = defaultdict (int)
>>> for k in s:

d[k] += 1

>>> sorted(d.items ())
[('i', 4), (‘m', 1), ('p', 2), ('s', 4)]

B ANFREUGHEEIR, EEEINARW, Wdefault factory &M int () RPRME—AFEE 0 1E BN
fl. G2 E B E R BT
@fﬂllnt() %1_@0 X2 HBOR B R IR TG L . — > BB R 36 Y 7 3242 (1] lambda PR, W DARR (L

>>> def constant_factory(value) :
. return lambda: value
>>> d = defaultdict (constant_factory('<missing>"))
>>> d.update (name='John', action='ran')
>>> ! to "% d
'John ran to <missing>'

W default_factory Nset ffidefaultdict T set ££4:

>>> 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, 311

8.4.5 namedtuple () SHATTHMN T HE

/Ezméﬂm?t/\hﬁ—ﬁ\ﬁx FEOERTEEMEA B SO . BT DA TARAEE CA, Ham 7l 45
BUERAE Sy, @i RG MEW R T DAY .

collections.namedtuple (typename, field_names, *, rename=False, defaults=None, module=None)
RAl—ASHTCH T, 8 typename o XASFIH R TQIEIETCHMXTS, LA F B4 K3k
BUBPEE, ﬁ?l‘iiﬂﬂ%i%.ﬁf’%%l%ﬂi%ﬁ%ﬁ%ﬁlﬁo TREGIFFEA S (R TFES) Jdh—
MEME) _repr__ ﬁ%, PA name=value &I T IoCHNE .

ﬁeld names ;&— "M% [ ‘x’ 1 —FERFAFER T S 4) field_names W] DA —PEiESFE,
2 HIE S \rﬂ:ﬂ:%% H:il[] x y'®WE 'x, yv'o

FEATA L) Python FRiRAFES AT AMERNFBLA , B T FRILIFSLBIRLE . AR iR =8, s, ™R
LA, BEEFEAREEHTE L, JIMREEE KR keyword AN class, for, return, global, pass,
By raise .

IR rename NEL, TS BB E 4. Ll ["abe', 'def', 'ghi', 'abc'] ¥t
B ['abc', '_1', 'ghi', '_3'1, JHEXME def MIEEFES abe .

defaults W PASK) None B g —NERINMERiterable o A1R— BRI EIRAL A B H AL BAT B A A E—
I, defaults RN B RATASE AR, ('x', y', 'z'] FIEOAE (1, 2) , 384
x AR E A BRUE, v BOME L, 2z BUAE 2 .

MR module ([HAE X, 4 ICHM _ _module_ [BIE(EMXE.
A eI I, Ve SR, I H5HE/ DN
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3.1 WSS NN T} rename )52

3.6 iR E 58 verbose Fll rename SN NI IR 3 4 5 A3k,

3.6 fREES: NI T module %%,

3.7 AR B8 T verbose TEZ M1 _source J@k,

3.7 WUHE S USIN T defaults 2451 _field_defaults J@ftk.

>>> # Basic example

>>> Point = namedtuple('Point', ['x', 'y'])

>>> p = Point (11, y=22) # instantiate with positional or keyword arguments
>>> p[0] + p[l] # indexable like the plain tuple (11, 22)

33

>>> x, y = p # unpack like a regular tuple

>>> x, y

(11, 22)

>>> p.xXx + p.y # fields also accessible by name

33

>>> p # readable __repr__ with a name=value style

Point (x=11, y=22)

LA T esv sqlite3 BHGR ) TCH

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)

W T AR T I, G TR SR =AM I RS B . A TR IR B gE, ERUE AT
pIESIR
classmethod somenamedtuple._make (iterable)

RITIENAFAER 51 BR AR SE B B8 — A B L i

>>> t = [11, 22]
>>> Point._make (t)
Point (x=11, y=22)

somenamedtuple._asdict ()

R dice , BT B PR EAT B {E

>>> p = Point (x=11, y=22)
>>> p._asdict ()
{'x': 11, 'y': 22}

3.1 fREE &R R —A~OrderedDict MAEdict »

3.8 RS iRl — A RLdi et A& OrderedDict . A H Python 3.7 #2 , # ML L& LRUEA T . A
RRHOrderednict MASMENE, MR S RKFLE REL IOV F B HIZH): OrderedDict (nt.
_asdict ()).
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somenamedtuple._replace (**kwargs)

AR [N a4 ST B, R R

>>> 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())

somenamedtuple._£fields

FAPRICHI T B4 « T SEEE A JT A8 — B i 4% Je 4 2R

>>> 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

e SR e S I EIENNIER

>>> Account = namedtuple('Account', ['type', 'balance'], defaults=[0])
>>> Account._field_defaults

{'"balance': 0}

>>> Account ('premium')

Account (type="'premium', balance=0)

BRBGX AN FI M, i getattr () BREL

>>> getattr(p, 'x'")
11

el B dr g ocd, T o R EAESRF (Irid 40 tut-unpacking-arguments):

>> d = {'x': 11, 'y': 22}
>>> Point (**d)
Point (x=11, y=22)

P o — A 44 o4l — N IE R Python 38, BRI AMRA 5 Wil TS E el o, X B2 anferdsim— A58
Sk i R AT AR

>>> class Point (namedtuple ('Point’', ['x', 'yv'])):
__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):
. print (p)

Point: x= 3.000 y= 4.000 hypot= 5.000
Point: x=14.000 vy= 0.714 hypot=14.018
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FHIETREE _slots_ A—A=ocdl. i kA TR T RARM N AT S .
TRACH T U IMANEER 1) 44 I Tk o W 2Yilid fields BIE—NH Ay 4 n4bR L E:

>>> Point3D = namedtuple ('Point3D', Point._fields + ('z',))

SCRFAFRR AT LAE E S, il BRI Sy __doc_ @itk

>>> Book = namedtuple('Book', ['id', 'title', 'authors'])

>>> Book._ _doc__ += ': Hardcover book in active collection'’

>>> Book.id. doc = '"13-digit ISBN'

>>> Book.title. doc = 'Title of first printing’

>>> Book.authors.__doc__ = 'List of authors sorted by last name’

3.5 JRE s SRS FAF R B AR T 5 .
hz=%:

* WEMtyping. NamedTuple , DARBUCR A& UL R Ik, Bib ] class KT
7 — R AR

class Component (NamedTuple) :
part_number: int
weight: float
description: Optional[str] = None

o ST ATHONRER AT A Y, 2% types. SimpleNamespace () .

* dataclasses BEHURMLT —MEMREA-— LB, T B SRR SRR IR SRS I B P L 26
H

8.4.6 OrderedDict W&
B ISR G A S, (HA — L8 SHEF BB SR IRE . T B i ot P T IO AR
JriRed) (FE Python 3.7 ik TiXFHIATH ), ENVERAIRAELT .
— 5 dict AR :
o R A1 et PR AR AR R . BRI AT R R
* OrderedDict BYEHKEFHTHAE. SAECR. AR B ER MR 2 B .

* By b, Orderedpict AIPAMAI ot TEAFHIAC PRI E B BOHHET B . X GHHOE T PR ER SR 1 17 1)
(flan#E LRU cache H7).,

« XTForderedpict , HMSFEAERAITECGUT .

* Orderedbict 2 popitem () FERAARFEMES . B2 N HRSEOSE E B TE.
* OrderedDict A —F move_to_end () Fik, FIPAFRMIF TR ENUE— .

e Python 3.8 Z Wi, dict /b reversed_ () ¥,

class collections.OrderedDict ([items])

R e—A~dict TRMEH, ERA L TIHTEFHD T UMF 74
3.1 OB

popitem (last=True)
AIFFHE popiten () FEBRITFIREI—A> (key, value) FEXF. AR last (E M EL, WH LIFO Ji5
A B0 R [ SR AELNT, A5 I3 FIFO (first-in, first-out) i 5 H 0 I 3 [B] SRR X
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move_to_end (key, last=True)
PO key Beh BA P F AL — . WER last HEUE (BOAN) MAFICRBERE: R last Kk
ENRF TR RIS MR key MEAEN ik 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 OB A
AT H B T, A7 G 7 AMRME TR IR R SR, lid reversed () o
OrderedDict 2 8] WA ZE M2 W0 78U, SCELA 1ist (odl.items () )==1ist (od2.items ()) .

OrderedDict WHEMHEAMAI Mapping AR, &MU FHI . X iForderedpict Bl
AT - ] DA FH )37 i

3.5 S OrderedDict I (item), 4 (key) FI{H (value) 7L AL L F5 ek, #Widreversed() .

3.6 Ji B Ag: PEP 468 B ks KR SE WP AR B, il 21845 OrderedDict MGEERAIER update () J5

3.9 CESS: BN T A (1) 5EH (1=) 847, MHKUH I PEP 584,
OrderedDict f|FF1H%

BIECHBE & B IEANF A P AR RR R . WS ac H B IA &0, WIE IR AL B R ol It
BERRE:

class LastUpdatedOrderedDict (OrderedDict) :
'Store items in the order the keys were last added'

def _ setitem__ (self, key, value):
super () .__setitem__ (key, value)
self.move_to_end(key)

—AOrderedDict T 5LM functools. 1ru_cache () WA EBARA H:

class LRU (OrderedDict) :
'Limit size, evicting the least recently looked-up key when full'

def __init__ (self, maxsize=128, /, *args, **kwds):
self.maxsize = maxsize
super () .__init__ (*args, **kwds)

def _ _getitem__ (self, key):
value = super().__getitem__ (key)
self.move_to_end(key)
return value

def _ setitem__ (self, key, value):
if key in self:
self.move_to_end(key)
super () .__setitem__ (key, value)
if len(self) > self.maxsize:

(Rt
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(R —H)

oldest = next (iter(self))
del self[oldest]

8.4.7 UserDict W&

UserDict L@ FAFTFHXTRAIMIEE . WX ARATTE RO E 0t BRI # dict TR A
i, XARABLEARERY), KRR 0] AR SRR .
class collections.UserDict ( [initialdata] )
B — AT E . AR NE R — NIRRT, WAl UserDict LBl data JEMAFH
WERSREHE T initialdata {8, data FIRARIRCHERINE WA nitialdata {75 IR SO AE R H
T
UserDict SEBIRAL T AR JEHAE A I IERHRAE Y SR

data
—ANEEMFHR, AT RFUserpict RENE.

8.4.8 UserList W&

XARELL THIFRM G BR— ISR, XTI E E LRI ERRIAE, AT AR A8 25 AT 1Y
D7k, ORI LAUS IR 535 o S RERATT AT AR S A5 B AT o
XX KR FR O i B RA# List i TRMINBEFTEA; A, ENRMBERERY, FARZER
SRR M SR AT ) o
class collections.UserList ([list])
B — IR XALBI N BRI — P IEF SR, Wil useriist fdata BIEFI. LHINE
PV R —A list () copy, BRICH [ 2850, list \fDUZIEMNTS, Holn—> Python %136, i —
AUserList X4,

UserList $4it T AR EYEME R T 28 R 5 1) Jr s A E R b e
data
—A1ist WBEHATAEfkUserList BRI
TR LR UserList B FIRFGERME— ML, ATATLSEORH, 88— M8 . &bl
AP R BT B A LR L. B TR T ALA— NS EEH TR, XS8R
FIXTGE, A BRI

WER A B FAR BRI TR, A RIAI R S 1S IR IR I T

8.4.9 UserString W&

UserString K@ HVEFAFRXTRIIMIEE . XX RIFTFROE h B st - 7R IRE 13

i, EDRABRTEL ), B AIREN TR AT MR @R U7 .

class collections.UserString (seq)
B — DR ERXT R . DL RN B — N IEHEFAF R, il Userstring fdata J@tk
RSB AW IRAL IR SN seq ) copy . seq ZHA] DURATA Pl it st () SRS 455 1
POE

Userstring LT LAR AN FATER O RISV ERY A 3055 -
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data
—ANHEIEWstr MR KA Userstring KFNE .

3.5 U 5 #H ¥ _ _getnewargs_ , _ rmod__, casefold, format_map, isprintable,
maketrans,

8.5 collections.abc - BZERYIMSR E %

3.3 OB S R col lect ions BRI TR .
PCRS:  Lib/_collections_abc.py

RHE LY — 2 2L BT TR R ARSERE AR R E R T B, XA T
Fir, DCHRR MU

8.5.1 FIFHHR A

XA AL T AR ABCs:
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MEREX 4K H Wx 7 iE Mixin 75 i%&
Container __contains___
Hashable __hash___
Iterable __iter_
Iterator Iterable | __next_ _ _iter_
Reversible Iterable | __ _reversed_
Generator Iterator | send, throw close,__iter_ ,_ next_
Sized __len_
Callable __call__
Collection Sized, __contains__,
Iterable, | __iter_, len_
Container
Sequence Reversible, getitem_ , __contains_ ,_ _iter_
Collection__len_ __reversed__, index, and count
MutableSequence | Sequence | __getitem__, MK H Sequence Y, PAK
__setitem_ , append, reverse, extend, pop,
__delitem__, remove, M _ _iadd___
__len_ ,insert
ByteString Sequence | __getitem_ , MK H Sequence W TE
__len_
Set Collectioph___contains__, _le_, 1t , eq__, ne
__diter_ ,_ len_ _gt__, ge_ ,__and__,__or__,
__sub__,_  xor__,and isdisjoint
MutableSet Set __contains__, Mok H Set LA K clear, pop,
__diter_ ,_ len_ , remove, __ior__ ,_iand__,
add, discard _ixor__ , Ml __isub__
Mapping Collection__getitem__, __contains__, keys, items,
__diter_,__len_ values,get,__eq ,and_ _ne_
MutableMapping | Mapping _ _getitem__, K H Mapping BIJTVEPA M pop,
__setitem_ , popitem, clear, update, i
__delitem__, setdefault
__diter_ ,_ len_
MappingView Sized __len___
ItemsView MappingView, __contains__,__iter___
Set
KeysView MappingVigew, _ _contains_ ,_ iter_
Set
ValuesView MappingView, __contains_ ,_ _iter
Collection
Awaitable __await_
Coroutine Awaitable| send, throw close
Asynclterable __aiter_
AsyncIterator AsyncIlterpblanext_ __aiter_
AsyncGenerator Asyncltergasend, athrow aclose,__aiter_ ,__ _anext_

class collections.abc.Container

LT _ contains_ () FIEMIHSESS.

class collections.abc.Hashable

AT hash_ () FERHIGEZ.

class collections.abc.Sized

BALT _ len () FYEMTHGEZ.

8.5. collections.abc --- FIEAYIHME: F 3
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class collections.abc.Callable

PEET _call_ () HIEMIIGES.

class collections.abc.Iterable

PRALT _ diter () HEERHHGEZL.

ffif] isinstance (obj, Iterable) AIPAKEI — PR EHZCLREMNME| T Iterable BiHE LM T
_dter_ () PR%L, ERILERNXNEZERIEMEA __getitem_ () FE#HITER R—A%F
Rt seiterable [ME—TRTEHIY A2 MM iter (obj) .

class collections.abc.Collection

H4T Sized Fl Iterable 2R H2%
3.6 JBUBTINA.

class collections.abc.Iterator

BT dter () Fl__next_ () FERIIMGEZE, & Wieraior )5E L.

class collections.abc.Reversible

HALERBIRBE T _ reversed_ () LIS,
3.6 UHTIIA.

class collections.abc.Generator
AR, SEBLT PEP 342 g L, dRARFFY R T EAAE, At T send (), throw() #
close () Jiik. ZWgenerator BE L.

3.5 BUHTIMA.

class collections.abc.Sequence
class collections.abc.MutableSequence
class collections.abc.ByteString

H B AR 78l sequences (ISR .

SIS SR A (Maxin) H¥EAN __iter (), __reversed_ () Fl index () &£EEIHMIE
B __getitem_ () ¥k, B, WERSEHA __getitem () @WBBUTNEE, A2 AE
AT ESH —NEYERRI: R, WRIKZE RSl (FlnEs) , IBARA T RS2
BJFEI, X WFFHERENT .

3.5 WU 8 index() J5YE S stop Tl start Z55.

class collections.abc.Set
class collections.abc.MutableSet

PSERERI R IDE S g HE B SN

class collections.abc.Mapping
class collections.abc.MutableMapping

S H T AR S mappings WIAME B

class collections.abc.MappingView
class collections.abc.ItemsView
class collections.abc.KeysView
class collections.abc.ValuesView

B KL E IO views [R5 5K

class collections.abc.Awaitable

TSR Gawaitable JEHERIZE, VDA T await k. B EAMISEHL __await_ () k.
WAZ X5 M corout ine ABC HZLHIER X ABC B .

#E): 7F CPython B, BT Wiy hie (it ypes. coroutine () Blasyncio.coroutine () 1y
RS # THFEAT L, HEMATAEH _await__ () k. /] isinstance (gencoro,
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Awaitable) MM RE False, Bffif] inspect.isawaitable () Fetgifhe],

3.5 HUHTIA.

class collections.abc.Coroutine
TSR Mg FE 2. S28L 7R € SLAE coroutine-objects: HL[ /5 send (), throw ()
il close (). MHEMLHEAFELIN _await__ () F¥k. FrfaBCoroutine 5L GilER 47
HAwaitable 2. £ Wcoroutine 1 5E X .

#iE): 7F CPython H, BT Wi ihie: (it ypes. coroutine () Blasyncio.coroutine () 1
B RY) B T F A L, RIS __await__ () H¥E. fifH isinstance (gencoro,
Coroutine) KMh{TLR N False, Effif inspect.isawaitable () R IMABAT.

3.5 BT

class collections.abc.AsyncIterable
BT _ aiter HYEMIIZREZE. & 0asynchronous iterable f)5E X o

3.5 UGBTI

class collections.abc.AsyncIterator
WBMT _ aiter Ml __anext_ HYEMFhLEZE. & Uasynchronous iterator 1 5E L.

3.5 BUHTMA.

class collections.abc.AsyncGenerator

Hseb ISR B I R 2R, XSSP 1 AE PEP 525 il PEP 492 BAGHHL.
3.6 HUHTIA.
XA R I IAEFRATRT AR E A B S Le R i s K, Bl

size = None
if isinstance (myvar, collections.abc.Sized):
size = len (myvar)

G ERW T DUHIEIRAZS (mixin), XA PAEZR G T & S R258 APL S, filin, Z5—A 2855
set APT Y2, HFEHRMAURHIX =/ N __contains__ (), __iter_ () fll_len_ (). fHZHE
Kot g F A, il __and__ () fl isdisjoint ():

class ListBasedSet (collections.abc.Set) :
""" Alternate set implementation favoring space over speed
and not requiring the set elements to be hashable. '''
def _ init_ (self, iterable):
self.elements = 1lst = []
for value in iterable:
if value not in 1lst:

lst.append(value)

def _ iter_ (self):
return iter (self.elements)

def _ contains__ (self, wvalue):
return value in self.elements

def _ len_ (self):
return len(self.elements)

(Rt
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EHE—5)
sl = ListBasedSet ('abcdef'")
s2 = ListBasedSet ('defghi')
overlap = sl & s2 # The __and__ () method is supported automatically

Miiset fiMutableSet FVEIR AR RER:

(1) HTREESERESQENES, BOAKIRA T TR AT 5 AR5 AN @B LBl ik . Bt
K TG R4 TEAN ClassName (iterable) , MESTEHA—NWNEBIZE N _from_iterable (),
HFMHT cls (iterable) RAEB—NHES. WRXASet IRASFELR PR, (HIHMEREL
WL HBARFERIER, IBARMESEESR _from_iterable () F¥k, BHHABHR I LFE, I
HERE MBS R SHO P s — 526

(2) FERBAFII (AN TR, PR HAE SRR I ERY ), RAFHEEEL __le_ () Fl_ge__ ()
PRE, ARG AL IE 2 B SR

() IRAEAFEset T —A _hash () FFENESUHEGAME, KM, __hash_ () REARAHE
X, BRI LG BT AR . h T HEAIRAICHEARMGAEE S, v AR
AR Set () MHashable () 25, RIGE X _ _hash_ = Set._hash,

hz=%:
e OrderedSet recipe 2T MutableSet tEI—P Pl .
C SFFHIGER, 5 abc fiHo PEP 3119,

8.6 heapq --- ¥ #5(%l] (heap queue) ;EE %

J5HAaE . Lib/heapq.py

TEMABALE AR T HEAREES)] (heap queue) L, IMREENESEEIS (priority queue) {5

Heap (MifE) /&M JCR, 5 _Lra SCER B R EAR/ N S M) T BE (e FH A B4, B Ira 1
0 B#GHY k #F% J& heap [k] <= heap[2*k+1] fl heap (k] <= heap[2*k+2] . [T HLEEIRIOME, A
TFAER TCE PR EERR K . heap f77E— WA @A MERL: 8 i/ NI GE S FEMRET 2L heap [0 L.

N7 APLER— R 5 heap queue SHEIAA IR : 25—, FATRTIE 0 BtawHA, & & CH
ALY B W B DL AR AU 2L, (874 Python 48 0 BIIAZRS . 45—, MK pop ke
] B fe/ N TC R M 2 e R TE R (FEERHE T/ "min heap”, 1i”max heap” [A [V AR 8 £ e 7
Jr PASE G BUAEROR E ) o

18 MR AP AT heap B 1E—(REEERY Python list A H IR AN Er i B 4h: heap (0] 2i/PAUYIE, heap.
sort () AEPRFF heap M PRI EE !

j&r— 1 heap AT PAREH List 91RRMLE) 11, siE M heapi fy () #— T EH TR list B8 heap.
SEASAHL B AL T e B 5

heapq.heappush (heap, item)
0 item G heap, [EVRFF heap PB4

heapqg.heappop (heap)
1E heap BUBE 5/ NY TR, FIREOREF heap MEIANEE . U2 heap B2 G TndexError i3k,
AR/ NER A AT LA ] heap (0] ©

heapqg.heappushpop (heap, item)
4 item A heap , L heap UK BRI /MWL R . BHEAEGEKX LIFI heappush () Z &I
Mheappop () EAA,
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heapg.heapify (x)
FEEE R I [ET5H Tist x 4(E) heap, HIMARRN & s aEs N RS .

heapqg.heapreplace (heap, item)
1€ heap BB EII 5/ NWITH, 32 MBI item JiCE heap. heap R/ EHU8E . 412 heap J2 %51
Il InciexError G

TE A — WSS B E E LI heappop () ZA&WFM heappush () AR, [EEAE# heap 1R/
SR IR, O WAL O iR X2 € (¢ heap [l —FICREI item B

BR 2 [l (L PT BE & KRN dtem o AR TEA SR AR IR 820, WTDAE JE ] heappushpop ()
AR, Mgl heap B e/ IMELF irem AR E LU NIRAE - (EDIS KA B AE heap (E.

i AR R I = 8 A ] heap TLARR) — /B Z A 20

heapqg.merge ( *iterables, key=None, reverse=False)
AEZECHy v ABEER - B Hyrrimt (261 GEZNRE 20 log # ha R MBI IEE ) .
[W] {8 — Rl ireraror 41, & B ACHEF HO(E.

fl sorted (itertools.chain (*iterables)) FE{(H B E(E & —1{# iterable , N E—ILIE L
RIECIOERC R, E S 8 AGCE (h/NER) HF#®R T .

AR 28, $5E R LA R T S R E
key WA E T —Mkey function 5190, JAAER— 8 AR TR b e — 08 EB . TS (2
None (EIEWBITH).

reverse N — MM /R{H. WR BN True, W AR LR G R FHITEIF. Bl E
sorted(itertools.chain(*iterables), reverse=True) %Mﬂ/‘ﬂ:fﬁﬂ, Efﬁﬂig_\:ﬁﬁ%ﬂ‘é‘
ME KB NHETFH

3.5 WUsE A A2 ] 3 key Fl reverse o

heapqg.nlargest (n, iterable, key=None)
M iterable 7 7E SCHESHRE TR [T 1 n AR R ITCR AR R« ERFRBE T key W 45 E — RS E0H
EREL, T M iterable 43S0 2 PRI LA B (U0 key=str. lower), /i T: sorted (iterable,

key=key, reverse=True) [:n].

heapg.nsmallest (n, iterable, key=None)
M iterable it & S EREE HR BT n A/ NTRARIINF  ARSEAE T key WL 5 € — A RS 501)
BREL, T M iterable 583402 PR B A #E (U0 key=str. lower), Z/iT: sorted (iterable,
key=key) [:n],
15 Wi R TR n (LGB INRFA PR R B, BRI nfll, Hflsorced () M EHARCE. FEkHL, &
n==1 ¢, MEAEEERmin () flmax () A FEHRRCER. RFEEERSHZLEK, TA% E iterable
TR IERY heap o

8.6.1 EREEHl
HEHEFY W] PATEALRE A (BT A o SR D5 B U8 — I/ IMELOR 52 B

>>> def heapsort (iterable):
h =[]
for value in iterable:
heappush (h, value)
return [heappop (h) for i in range(len (h))]

>>> heapsort([1, 3, 5, 7, 9, 2, 4, 6, 8, 0])
[O! 1/ 2/ 3! 4! 5/ 6/ 7! 8! 9J
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BESRHA{) sorted (iterable) , {Hilsorted () AR, BHEEEARE stable 1HERF .
Heap "YICHR AT A tuple o 354 A S HLBE (14018 task (B JERE) A3 2R — B HET .

>>> h = []
>>> heappush (h, (
>>> heappush (h, (
>>> heappush (h, (
>>> heappush (h, (
>>> heappop (h)

(1, 'write spec')

, 'write code'))

, 'release product'))
, 'write spec'))

, 'create tests'))

8.6.2 E5[F)%l (Priority Queue) & {E#ll &

TLociAs) R 6, I HERSERAE T2k
o HEFPRORRENE ARG 0 B AH ] priority 1 task $% IR AN A PR IET 0] £ .

o Tuple PHEFAE S LRSS €354, 5405, Tuple (priority, task) 14 priorities #H25% H. tasks [E)f5 — {1 T8 5% 1)
HEFP IR

« {8l heap th task i#) priority BCEERE , FRANITHFEREE] heap TE e (1T 1.
o o R EREN sk TR ERRE, SRl (EES e EIERH 0 task.

— S T {1 B R R - A £ 5 priority | entry count Fll task = {HJCE Y tuple . Wi task A HHH
priority i, entry count € Wifi task REARIEI AR NEFHE . HEIEAG L] Wi task #EA H1[H % entry count |,
I AR 3 AN BB task LR

AT HCAAT 55 M) 5 — R ok 7 S8 2 A — N ST 55 4% H 9 LR LR DL e 2 7 Be i) e e 2k

from dataclasses import dataclass, field
from typing import Any

@dataclass (order=True)
class PrioritizedItem:
priority: int
item: Any=field(compare=False)

Tl 1) 5 REURT DA ph 4% B BEEIPR 1Y task [FISE U /) priority 5% B ERB R . 310 task WA —1H
dictionary 35 [ [EJ31] % H 1 entry .

I entry s HUCE Y priority SN #E, KIS €% heap AYTERL. BT LA—MH AT AT 7 S8 2 M JEARHY) entry
AR RN B T AR, [EHH—ME A i priority (¥ entry .

pa = [] # list of entries arranged in a heap
entry_finder = {} # mapping of tasks to entries
REMOVED = '<removed-task>"' # placeholder for a removed task
counter = itertools.count () # unique sequence count

def add_task(task, priority=0):
'Add a new task or update the priority of an existing task'
if task in entry_finder:
remove_task (task)

count = next (counter)
entry = [priority, count, task]
entry_finder[task] = entry

heappush (pg, entry)

(FItakss)
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(R —H)

def remove_task (task):
'Mark an existing task as REMOVED. Raise KeyError if not found.'
entry = entry_finder.pop (task)
entry[-1] = REMOVED

def pop_task():
'Remove and return the lowest priority task. Raise KeyError if empty.'
while pqg:
priority, count, task = heappop (pq)
if task is not REMOVED:
del entry_finder[task]
return task
raise KeyError ('pop from an empty priority queue')

8.6.3 [Hi¥

Heap & — 1 [#H51] 3 A BTG 1E 0 BIIG 1Y index k FRAAAEMEE a(k] <= al2*k+1] flalk] <= al[2*k+2] .
BT E R, SEAERITCERERERR K. — (8GR heap MEE 2 a 0] JKiE Ei/MUITE.

AR A BRI RAE N — AR TR R AN AT . IR R kA a (k]

0

7 8 9 10 11 12 13 14

15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

TE LIRS, A k BT T 25 k+ 1 Fl 2% k+2 Z o WE B RAZE LB o g, B4
HEF BOCE T AN oCZ B, IF BT DA AR E B ) N B3I e s 2 i o . (B2, #EirE
RANE AR ST AU I RE P, FRATH AT LB W 3 S o S T PRSI R0
Y EEEGS, NS BRI 7 — 2 FORERE, FBRNAE S — RO E 2 T P4~ St
TEAARZH, EIrEOC CpEE” TR EIC.

W IR AR BARZZ 2 Y, MFS 0 AR R RGHmME . MR EHERE “F—A" BE R Rk
FREFZFEAWE GEEANBER LETR 30 S8I0) B2 0 508, RIGHEXASH 0 SR T, K
WA T A e, RIS RIS, X AR 2 4 H SR 8. e &0, 1R85 —
A~ O(n log n) Z A= FEIHEIT -

BEHE A — MR ARl VR T AZESE P B AT I IR R el AR 2 B, i R A 2% A LUt i
10503 “HAF" . AR LR SUAERIA T, FEXAE DL ORI R R T e AR, “BEHY & f2
/N BEIS ] o 24— SRR AR A AT VT RIS, AT IR 8] ) AR 7 [ e, AR EA TR J5
HAHE. L, S AGEE R SC IR RS, FA0 MIDIL 5 FPas sl piX ).

T SE IR AR A S AR EHARS 2 T S AR TE , e ARREEA M, PUNENRE A AR, H HILT

SelEER, IR DL A DLBA KRR o BRI AE H b S AT = S e sk S BT 3, (R Y

UL ATR] BEARHEHEAE .

WEAE KRBT PRARE AT RRAZC A THAMEBHEFE S G 24 “sfred” (AmHrmFsl, JoR

/NI CPU AFARAR) , BRI IEAGIHEE, R AH WAL R . R EE
T R RS S R T, RANBERRR, X2 R TR 1 R BUW AR . TETCYE TR B ) AR ARG AL

8.6. heapq --- &[5 (heap queue) FHE % 237




The Python Library Reference, £[EF] 3.9.0rc2

B — R PIAAHE R B = AR AT BB I TH IR o BRAR PR =2 T U H AR I I o WSRAR G 2358
AR IATHRTE , BRI LHEA 8 G 4 BHE TR RN A H , RRF 0T AXTFREA L A A P A T AT/
BATREIR , RHFROIHE T B AR 2 AR RIER -

FAN, SRR B EREE 0 N B RIS AT REAE A 4 R E R SRR A (R A <k B
M E) , EIRER AR, IR RS REGE /N RS DA T ARG @0 sy B8R I DA A5 F e 2
TAHE, HRK S AN HER G I AR R . 245N HESE AT e, AR DAY e S B
BATHEIR o AR R A SRl
Eg,ﬁ%ﬁ%?%%ﬁﬁﬁﬁ%%oﬁﬁ~%&%*mﬂTEm,#H%%%%*Wmmﬁﬂ%ﬁﬁﬁ
Me -

13}
8.7 bisect --- f@%l| =4 /EE % (Array bisection algorithm)

JUGRE:  Lib/bisect.py

i fASLARL Al — 0 CACHE P AY tist , B FRAMEE ST I AR AT FRRHE B List . —AARRHY list Y LE
WEAERAER R, BT UotEs, SR b — M k. EAsAsm 4 Ebisect ARA M
%;@%%%Mwmmﬁﬁﬁgﬁoﬁ@%%%%%ﬁ@@%&%*@%%%ﬁﬁ(%ﬁ%ﬁEmEEﬁm
1)

WEASAH PR AL v e 5
bisect.bisect_left (a, x, lo=0, hi=len(a))

1 a H AR B — 0L, T x AR a PVREHEF R . 28 lo Al hi IZRAEE list H IERZ 0% 1) 1
[ [, FHSOE A list o 2R o EHCA x B, 6 AR EGTERTA x HTm (Z£58) . bl
(EATABEEAE List . insert () W28, A5k a WASEHITIH .

[EI{E'iE’JiFﬁ/\{_LEl}{%@ﬁJa%.W:P ffif5 all (val < x for val in al[lo:i]) HRAEZ{H H
all(val >= x for val in a[i:hi] %KTE{EJ

bisect.bisect_right (a, x, lo=0, hi=len(a))
bisect .bisect (a, x, lo=0, hi=len(a))

Bllpisect_left (), AREREAMEGENA o HPH x R (F8).

[9] 1) i AL B § AP S a \.Fﬁ:f: ffif4 all (val <= x for val in a[lo:i]) HRAEZZMHH.
all(val > x for val in al[i:hi]) HFEALH.

bisect.insort_left (a, x, lo=0, hi=len(a))
AW o HET FREA x E#{Eﬁ/‘a insert (bisect.bisect_left(a, x, lo, hi), x) ,
HE o BWHRZCKHDTHEM st o RS T2 O(og n) WM M4 A TR ZARIEH Om) K, &S5
AR TR B R

bisect.insort_right (a, x, lo=0, hi=len(a))
bisect.insort (a, x, lo=0, hi=len(a))

¥iflinsort_left () , BIBAWINCEGIEIAG a B x & (HE).
hz=%:

SortedCollection recipe {i f] bisect #i  — N IIRESE AR AR, UL T HEAVRRITEAN T TR key
TR SCRE . BRI TR AR Z U R, DR SRAE SR key Tk A 2R A .
I AU, IF R AR (BOAHEATH) R BT s R A AL (R VERERS AP A B 19

T2 o) o AR R B ARSI B, X R R G BT RO RERT . AR, EIEDEF ROREI LR B R R AR LY ﬂlif?/%\
HHR—TIHRIER! =)
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8.7.1 #RBFIIR

Fiifpisect () B THREIRA AR, (BFE—BHRFLSF P A At . T S ek
T T IR LA B P 81 2 R A 1 R A

def index(a, Xx):
'Locate the leftmost value exactly equal to x'
i = bisect_left (a, x)
if 1 != len(a) and al[i] == x:
return i
raise ValueError

def find_lt(a, x):
'Find rightmost value less than x'
i = bisect_left (a, x)
if 1i:
return af[i-1]
raise ValueError

def find_le(a, x):
'Find rightmost value less than or equal to x'
i = bisect_right(a, x)
if 1i:
return al[i-1]
raise ValueError

def find_gt(a, x):
'Find leftmost value greater than x'
i = bisect_right(a, x)
if 1 != len(a):
return ali]
raise ValueError

def find_ge(a, x):
'Find leftmost item greater than or equal to x'
i = bisect_left (a, x)
if i != len(a):
return af[i]
raise ValueError

8.7.2 Hfth=Bl

Bbisect () BAIA TR RANR . XN TRHEMbisect () N—MRERNENSEEG R, @id—
NEFRCTEFR, BRIV FRESES: 90 23 KA AT, 80 £ 89 2B, DA

>>> def grade(score, breakpoints=[60, 70, 80, 90], grades='FDCBA'):
i = bisect (breakpoints, score)
return grades|[i]

>>> [grade (score) for score in [33, 99, 77, 70, 89, 90, 100]]
['E‘l, lA', IC', lCl, lBl, IAII lAl]

Hsorted () BEAN, X Tbisect () BRECRUL, key 8l reversed ZHI A 25 L. F X eS80k
IRCRART  (GELEVE A bisect AL, RAS i0(E” i A BT BT .

IEME, FIFERRBUCT RIS R, RERMICRRS]
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>>> data = [('red', 5), ('blue', 1), ('yellow', 8), ('black', 0)]
>>> data.sort (key=lambda r: r[1])

>>> keys = [r[l] for r in data] # precomputed 1list of keys
>>> data([bisect_left (keys, 0)]

('"black', 0)

>>> datal[bisect_left (keys, 1)]

("blue', 1)

>>> datal[bisect_left (keys, 5)]

('red', 5)

>>> data([bisect_left (keys, 8)]

('yellow', 8)

8.8 array - @M EMR{EE BRI

EERAESE T RE, AT PARRRI R S AR RS T, R R )R
A ARH L list ()7 5 A8, B 1 801 & BRI G A7 B . e S [ I ] AR — (B <7 T type code
e E REATIERRE). R TEZ type codes [ E5%.

Type code | C Type Python Type RFRENALTA | g
'b' signed char int 1

'B' unsigned char int 1

u' wchar_t Unicode character | 2 €))]
'h' signed short int 2

'H' unsigned short int 2

Tit signed int int 2

"I unsigned int int 2

'l signed long int 4

'L unsigned long int 4

'q' signed long long int 8

Q' unsigned long long | int 8

£ float float 4

'd’ double float 8

[l
(D) \TFEIRFEERTRERN 16 {7k 32 fif.

3.9 JiHE A array ) BUFEM A wehar_t fER C 2RAM A2 2 7 F i) Py_UNICODE. iX/~M(As
AN mHEATR, .7’5} Py_UNICODE H Python 3.3 #hlf& wechar_t #5314 .

Deprecated since version 3.3, will be removed in version 4.0.

B FEEMFER T E R E e CFRHEE, ¥ C WEEF¥EERE) . BB/ DAE
itemsize BPMEIFEEL,

TEMARALE S T T A

class array. array(typecode[ initializer]

—{HE BT Y e 51) v Y TG B B typecode PR, [EIH33E F 1) initializer 2201464k, initializer WoZE J&—{ list.
bytes-like object 8%, 55 13 w5 BUF5 #511Y iterable
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2R g E — W list By string , BF 0 [ 5 W) bR AL R @ L Afromlist () . frombytes ()
B fromunicode () 7 (BT x| Erp, EAseny 8 8l &8 Aextend () J5
IR

gl A—NFitF 4 array. _new_ [ffii 2% typecode, initializer,

array.typecodes

— £ 35 B A RT B4 type code B HR o

WX G SRR B PRI RS] . VI DFEREE S A DDA RIE N, Bria(E s BoA A TE
KA RAI G Frfy HAR I OUERR 5| & TypeError. BN GBEH 7o K% 0, nAMT g X
R0 kA 2 G

BT IR BRI

array.typecode

typecode 7 TCH 1L A T [ IR .

array.itemsize

B b i — (R CRAEERB R Z A LA (bytes) REE.

array.append (x)
BrG—HICER x BIBHEL 1 55 2 Ui o

array.buffer_info()
[l {#—{H tuple (address, length) F/N¥ BIMFCIEH L& S A TENEH RCIEERE.
SR PE R AL bytes , [EJATPA array.buffer_info() [1] * array.itemsize F&f5F|.
BTG 7E I T TR R i O B A B AR R, Bl ioctl () $84 . HEFESIFAE HIES
AT A T B R A BRI, [l B B A 2L

fHilE): FEHZACH C i C+ B2l (/e — a0 A RS ) rlg s, S R T
e B B W SR AR AT T By Yk T I R, (DB RZAE BT AR A e O . B
JP fg i .7 1R 19 SCPFAE bufferobjects .

array.byteswap ()
"Byteswap” Jif A i H . 8 B SRR EEE] 1. 2. 4 5 8 (ol Es], H AR EI (4 e
BRuntimeError o JEAETEHEAS BB TCIE AR AR SR AR T

array.count (x)

[n] {5 x e fe81) B T AR

array .extend (iterable)
¢ iterable HF TR BN A R, WIR iterable 2 7 —fR[E% , fhhZHA 564 AR type code , 1l
WA GEE TypeError o QN3 iterable 2 —fE 31, Al AT PABEEAR (iterable) HH: ()70 R &4
JE 2 AT AR A 51 e ) TE R R

array.frombytes (s)
T i B TR . U @i 5 R R E— M PESY, [EVH 8 T machine value (15 045 58 4
Hfromfile () ﬁ%EEEHEI’Jg*Jr)o

32 i mA: BT R, ZHi) fromstring () #iEZE frombytes () o

array.fromfile (f, n)
1 file object f FEHL n il machine value FHAYWTTE , 23518 LT E MM A MW iR IG. R HA DR n
WA CEGE A EorError $3%, (HARMICER WO A RS . f 828 E1E K [E
RV, HABER read () FIERIAFT.

array.fromlist (list)

it list FHTEITER . BEHEN for x in list: a.append(x) , BR T AZRESTRIEERE, W) ek
FRIFARAN B
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array.fromunicode (s)
P45 E 1Y unicode - HR I 233 W[ 51 . (S MZE 2 RE u B HAbR B G4 valueError
R, ] array.frombytes (unicodestring.encode (enc)) 2 Unicode & H} 3] — 1 HAth 7Y
BET 51

array.index (x)

Il /N 0, A RS S x B RS E

array.insert (i, x)

TENLE | ZHIRA—ICER x . BBEINRS E & REB R b B iR 4

array.pop([i])
BRI M ) 2R 5 [ i e R . SRR 290 BRE -1, FreAsse g B E m % — oK.

array.remove (x)

fie ez P ETR S — A B x

array.reverse ()

AR AR sk 271 14 0 3 4 PN 0

array.tobytes ()
314 e 5] ) 5 — {1 machine values {4 [ 5| [Fl[m # A ) (7 cal R (BRE cofile () ks ARERRAYNL
TCIFFIAH )

32 A BT RN, B2 tostring () EEA[Etobytes () .

array.tofile (f)
WA G2 (LA machine code fATER) £ A file object f o

array.tolist ()

ANEBTCER, B E— i Tist

array.tounicode ()
165 e 1) i ()] 7 o Pfig] g 2R RE DA B u o oA ZR RE Y P 5] ()L va lueError $fik. i array.
tobytes () .decode (enc) 4 HAhZ ) [ 5] i (El 75

Y AN BT BB AR, BE2FRIRN array (typecode, initializer). HWUERZEAN
25N initializer SS9, 5 MU typecode "' W'ER—AF4rE, HER—MEFINFE. FHeval ()
PRAE REXF AT R L B LA M A 2R B A R B, R array 20 from array import array #f
51 flhn:

array ('1l")

array('u', 'hello \u2641"')

array ('1', [1, 2, 3, 4, 51)
array('d', [1.0, 2.0, 3.14])
W%

Bigllstruct A0 F R F G RHEAL A i (0 B S B A B A2
Bitllxdriib j% External Data Representation (XDR) By & B 45 SR PR AL, B —SEmERIEN R (

remote procedure call systems ) .

Numerical Python {4 Python S{{E j# 55 1) #% 3¢ (The Numeric Python extension, NumPy) £ 5% T 55 — 1 i1 Z4
AE, TEZ R Python HYSU{EIER 2% hitp://www.numpy.org/ .
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8.9 weakref --- §55|

Pig:  Lib/weakref.py

weakref I Python F2 7 i BN 5 H weak references .
E‘Fiqj ) 7&1‘«% referent %‘%ﬁ:\‘gﬂgéjglﬁﬁglﬁﬁ E‘JX{"%O

XRS5 AN BECRUEXT AT U5 1 R 5 I, garbage collection W] AFHESS | FIFHFH AT
HEATHAMANA. B, EXRHBRZH, WERARTIN, 595100 R X5

555 | 1Y 22 i SEBURAT RO SR e G AT RS, (H SR A BR ORGP oA B e i e A
UIBIIEZSEXER T

Flan, GuAREE V2 KRB T AR S, AT Re A BB A AR S R G R E . 2R 5l Python S i
FEATRBL B IR, SR R B B A AR, MR G SRR PR, BN E AT S b R (e sl
weakref MR WweakKeyDict ionary MlWeakValueDictionary 25 DA Python 8L, {55
51 R I, X BN 2 (AL R A B AT S BRAE WS 0 G2 A I X R AR RS . B, R —AE G
WG @ weakValueDictionary WA, IBAYGXHZEE XS A T 451 2 55 W0 5 i e A 1 555 | B,
B RS AT DA RT3 00F G 5 LA 55 R SR 2 rhob 7 1) 2% E I

WeakKeyDictionary MWeakValueDictionary EETT] E‘Jifﬂﬂlﬂﬁﬁ% gﬁglﬁﬂ , Eﬁ%lﬂﬂiﬁﬁﬁlﬂ%@
B, s ER R I R BB 5S F L, weaksSet LM T set B, (B WeakKeyDictionary —ff,
H¥pa HouRms55 1. ©

finalize $efft M X RPN ZER AT 45 PR B0 5. X B SRR 555 1 _E 3 1] e K
FRIER, PO 2 | S PR X S I AT 2 45 88— LR R o

XGRS R Y — W finalize Pt REZMAETFHH LR - BHEAFELEELZASHETI .
weakref BAREGE TRBHLH, AT HINE.

FEARBTA A SRS TT ARG T AT AR 51 A0 AR 2R 501, J Python (TIIAE I C) S5 HYBREL, o
BTk, Sy, REEG, BT 5, A, R, BT, A, BumPg, IENFRAAREC
KR A BACT R 524

3.2 JRCE A YN T X thread.lock, threading.Lock FICTE X4 Y % F.
JIAWERBN L st fldict NEESCFRGIM, R PAE T A i SR

class Dict (dict):
pass

obj = Dict(red=1, green=2, blue=3) # this object is weak referenceable

CPython implementation detail: H AN B G Ut uple Mint ASZRFEHTIA, RIEED T 2ALBASHE.
Extension types can easily be made to support weak references; see weakref-support.

class weakref.ref (object[, callback])
R 25 Z 05551 o AR EAEXT A RAENE , W] DUE A 51 XSO R E X 5 s | A
PRGN S N FAELE, WE A B %5158 None . GNSRBRME T =AM HAE AR ENone , I Hag [
5%5;!)% REGATIRAFNG WA G B 2S5 iP5 FH 1 5575 | S AR R i ME— S 5% 3 H5R
YWAHAFA .

V2555 B A VF N A R SRl B 555 1 A 8R4 A doe il ) [ 8 2] de R
{80 L B

B RTS A S LR TR A ), (ETCRE sl ENSH SR __del () Jrikfngl
KIS AR A7 s B
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Uk object WMy Ay, WIS 5|H B hashable. RISAE object WM Bk 2 Ja M IKF PR F5 W A (E. 4N
Hehash () {E object WlMBRZ G A E RPN ., W #5511 % TypeError,

S5 SCRAAHSEAIN , AEA SCRFHERP OB . AERBET U QAN IRAAAE , PIASIHRA S8 1
XG—BUNAHSE R R (TCIE callback 52 GHAF ) o QRIMER TAE RS XS, WAHEM AT X5 H
[F] —XoF R R A A A
o — Al TR ER M EHE— DT KL
__callback__
XA HE a2 aR m] 24 i SR 555 T A 1m0 . 4 2R R A A B 55 | B985 S R E R TFAE,
M JEYERIE N None,

34 s ININT___callback  J@k.
weakref.proxy(ohka[ﬂmﬂhﬂk])

AR [0] object B)— 55| IR . UK B RFE R 280 R S (A ACRE , T AN ZER B oo By
RS XS R ARERT . AR [ RXT R ProxyType B{ CallableProxyType, HAKRURT
object ;Z{5 [ ] . Proxy MG JEhashable ¥15¢, JLIEHGI IR GO /WA s X ARG BT SEAS
SRR R Z AR, AT IR BRI T . callback Sref () BRI TES & ST .

3.8 MU AE: PR R I SRR IIs AT, WA FERIAIE AT @ A e=,

weakref.getweakrefcount (object)

AR [ ) object 555 | FIAIACER A B .

weakref .getweakrefs (object)

A [l A 1) object 1A 555 AR AL A 1) 26 o

class weakref.WeakKeyDictionary(Lﬁa])
595 BRI . MARTAAAERT AR G I, b By S HAF R £ 5. X TRl SRR AP Bl 5
B —A> 2 Hh A2 BT A (R X 1 JC RRAEAREE XS e i i@ e . X0 T S48 T @ e I % 42
VLRI H o
3.9 MRCEESE: T X | A | = B SCRE, AU L PEP 584,
WeakKeyDictionary SREAA—NFANFER AEE AT WG 