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1.1 TN

o WERHMBL CRIAIME: Unix” JERE, ROREMIYRECEFAAET Unix RGP . HXOFARIEHAFAET 4
MREERBERG

o QERBCA BB, FradEd] RN Unix” YRR ECET SCRREET Unix 200 MY Mac OS X R 5¢.
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CHAPTER 2

Python fiffds W TR Z BRECHIZRAY, GRT ATEAE TR EE T & AT AN #- BRI 51 AT

MBS
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 B — AL XHE . SEOT DR ARSI T __abs_ () XS . WEARSEE—A
SR, MR [R]E AR

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)
Srepr () &), REEE DRI RSB ERFE, HErepr () REHFAFEFE
ASCI ZRiS ) FAr e \x. \u F1\U 45 . AR FR A1 Python 2 i repr () & 18]G Z5 AL
bin (x)
FF— DRI R — AR “0b” iR ERF R . 4502 — D E1AR Python Fikxl. W2k 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 E—NA/RME, True B False, x (8 HARER) AL MK 42 Refedh, Q1R x RN BEE I,
kA False; HABAFMIRE] True, bool Fgint TR (HBWEF XM - int, float, complex) ., HiAfth
EARMEKEE. ERA False fll True HINSEHBI (S04 R 14).
TE 3.7 SO R x BT R BAE N E S 4L

breakpoint (*args, **kws)
R B FER FH BPRARBE AT A e HAORUL, Bl sys. breakpointhook () , HiEG# args
M kws o BRATEHL T, sys.breakpointhook () Wpdb.set_trace () HIEHSE . 1EXFE
T, BEiEE—ER A, H SRR T Apdb Hig AR EED AR B aT#E A A . (H2,
sys.breakpointhook () W PABRE A HA—LE R F I M breakpoint () B, PARTFH AR
FHAREAR o
5k —AFitZFE 4 builtins.breakpoint HF1FZ 4 breakpointhook,
3.7 BT ge.

class bytearray ( [source[, encoding[, errors] ] ] )
iR [u]—ANHr Y bytes $4l. bytearray FE2—ARAPS, WEHTHY 0 <=x <256 L. B4R
AR KA H W ¥R, T R 520 2 (RIS bytes KB R 1k, S Wbytes 4=
bytearray 1%
A[EEHE 2 source N] AN 7 2R W U AL 454 -

o WIERE—A string, EEAHEPE encoding ZHL (errors ZHA R VW) 5 bytearray () &l
Hstr.encode () Ji¥EF¥s string F575 Jif, bytes.

o WRZ—A integer, SAIGAK/NAIRECTF IR, FFOEH null FHYIETE.
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o AR IENE GEnh DXHE RIS, NG R b DR R IR A 7 1 B .
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)
WRBEL object JE [ LR ] True, HWEREIFalse, GNHRM] True, JHHAAEER, (HanH
Rl False, WIEHH object ¥ @A EHEZETEAR (JHHZERHR B —AH R SE6) ;o
BB _ call_ () WIEEATEE.
3.2 BRI BE: X R I AR 7E Python 3.0 ##2F% T, {HFE Python 3.2 B{E BN A .

chr (i)
&[] Unicode {57 A HEEL i IFAF A EBA% . B0, chr (97) REIF4FH *a', chr(8364) &[]
TP rer. Xigord () WIMREL.
LB EHTEREE 03] 1,114,111 (16 ] 378 /& Ox10FFFF ), 45 i B X AR, &k valueError

IS
o

Paslat]
@classmethod
oA R Tk .
— MR EHREECERNS LS, GO B s 3 RS A2 AT W
RPN A

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

KI5 Cr+ 5 Java HTES I EARF . MRRFTFEIEE , WSHA TP staticmethod (). K
EHENEZEE, HSH types.
TE 3.9 MU 2 R BE nT A B oAt 4% 2 25 il property ().

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 FATFAHE, BOE AST X4, S last BEHUR SO TR0l AST X4,
filename 5T BRGSO 4 5 AR ASTR ZEM SO i, W A A—2E TR (e (&
WA '<string>').
mode SEZFE T AR R0 H . AR source ZIERTH], TILAE 'exec'; WIHREHR—FIL
X, PR 'eval's WRRAANZHEIEN, WP "single' . (FEfJE—FEHLT, WREBA
PATEERAZ None R gfTEIH kK. )
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A S flags I dont_inherit 11 5. 24 300% B> 26 5 25 28 00 DA KON, 24 SRR future ¢k ARG
HBARARME (A Z) WACHS 2 SR compile () BIRRBAHE B AR KA. WRAH T flags B
MR dont_inherit (235 9%8) W AL TCAE AMATHRRHG A AR 2 Shd S BSME ] flags Z A1
SE R IE g B future 1) QISR dont_inherit HAETHEEL, W] flags ZHL - AMERE YRR
(future JF PRI 2 1P AR D TIT) X206 -

Y PEAR T A future 1472 f LURRRORFEIHEY o FUARROL AT DAE AL — 4057 OR SRIFFHZ N ie . F5 %R
A future FRPE TR AR W ATE_ future B _Feature SEf) compiler_flag J@MH
B 20iF AT AR TEast B h ARG PyCF_ WIS 24 FK.

optimize SEZARTE HIF I IACION s BOME -1 S-S MREAR 1) -0 SLTAH R DAkl . 2N
0 (FAf; _debug_ E). 1 (WriEdilEk, __debug_ W) B2 (SORFAFH tMER) .

U oR g B RS A ik, RS Ml K SsyntaxError FR; QR EAD AL null AT, 00 2 fil

K ValueError S#,
WA BT Python (CTb) AST 7%, 5 Hast . parse ().
gl k—FitFEH compile FFHFZS%L source, filename.,

Efi#: 1 'single’ 5 'eval' MAXHIFSATML FAFRIS, MADTAR D —NRITIFE R, X
fili code FEBLH 2R Zy A I T A i) SE BE A

el RN LS KEE LS A T i AST X425}, Python f# %% 4 W] fE[H >y Python AST
Gt 1A P A AR PR A T A 52 o

1E 3.2 R SR ] Windows il Mac FUHUATAF. 7E 'exec' BIXANHRERLAMRATAFS R . T

optimize .2 .
TE 3.5 U Bk Z il source HALE null “FATHYTE XL TypeError 7.

3.8 HiRIfE: ast.PyCF_ALLOW_TOP_LEVEL_AWAIT IYE R AEFEAR T E A A X &5 B %
await, async for fll async with X #f.

class complex ( [real[, imag] ])
RIEME real +imag*1j (R, BORFAT R BTN MRS MBS R T, e
BEA—AZR, T BB LA 5 =S, B DNES AR P . PRSI R
FERMEERE (RIEEH) . WERAIET imag, WIEGAEAE, WiERBEBRine ffloat —fEdE
TR AR SE SRS, Wik 05.

XT38 Python X4 x, complex (x) 24645 x.__complex_ (). AR __complex_ () K
ESNREEERZE _ float_ (). AR __float_ () A& XNKFFEHRZE _ index_ ().

M AN TFRFREARNT, FAFERAE + 80 - WA B AURER M. B complex (1 1+23") 2HIL

B, {H complex ('l + 23') &fikvalueError F¥,

Fe g £ - int, float, complex TR T HERAL,
TE 3.6 JUHE M 3] DA R 2R AR SC R iR B2 04 74 4
TE 3.8 U Bk: W __complex_ () Ml __float__ () A& XWEHERE __index__ ().

delattr (object, name)
setattr () MXHEE. LSRRI — TR . RFFFRUARXT A TEE. IR %
A, ZEREBCEMETE EREME. Ul delattr (x, 'foobar') T del x.foobar,
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class dict (**kwarg)
class dict (mapping, **kwarg)
class dict (iterable, **kwarg)
Bl dice WER— T, Shldict Minkif £ - dier TEEAZ.

HAMASRERA, HSWNEW1ist, set fltuple 2, PAScollections fHdk,

dir( [object] )
WERBATES, MR Y FTA A I 2 AR5 R IR %S, BB B RA R M
FIE3

WRNRAE —AN2 N __dir_ () BFEE, A ERERA, I R B —AN @S #£. X
WL HE XL __getattr_ () B __getattribute_ () PREIIXTREEN HE Ldir () KRG E
T S

WERFEATRME  dir (), XPERBLERMNLEEXN_ dict JRHWRZERNSIERS S .
LERVIFRIFA BRI, WRNERAEHE X __getattr__ (), ARGEARWTHEAHEN .

BN air () HLEDRSARZEBE NS RAT AN, B S il BRI 5o 5 A2 4 i e R :

o AURXTGORBHA R, WIFIF A SRR A AR

o AURXT SRR S, WARUEENRBIEARR, H Hid N R 2L 8 k.

o W, FIRAENRIBIEATR, ERREMATR, I HBHERERRR A B R
SAENBRIIES Vet =i IR R (Y U

>>> import struct

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

['"__builtins_ ', '__name_ ', 'struct']

>>> dir (struct) # show the names 1in 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):
. return ['area', 'perimeter', 'location']
>>> s = Shape()
>>> dir(s)
["area', 'location', 'perimeter']

Wg: B hdir () FERNTHEFELEREH, FroAe Sl ELER BTSN 2 FHE4E6, A
SRR AR IESS R A A s — 20k, B BRI T MR T BEFE R R AR 2 TR s . i, 245
Jiif, metaclass ()R TN S FELS RN EH

divmod (a, b)
TR (FEEE) BAERES, HAER TR R R [ — X R R R B R TIR A H R, &
FMEH BEAIBELFRN . SRS, 455 (a // b, a % b) —&. MNTEREAH, 4522 (g, a
$ b) , qiliH & math.floor(a / b) HATRESE 1 /N, FEAEAHENT, g * b + a $ bflakk
AR ik a s b IEE, EMMF ML —FE, JFH 0 <= abs(a % b) < abs(b) .

enumerate (iterable, start=0)
IR —EERI R o iterable W7 — ¥4, Biterator, AR SCFFIE RIS . enumerate () 1R[]
HIERARI__next_ () FHAREl—AT0H, RS — M HUE (N sare FH4G, BRAK 0) FiiE
B iterable FHARHI{HE..
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>>> 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] ] )
LS —NFAE, DAY globals Al locals. globals S22 hije—A~FH . locals W] DA AE AT LI}
POE

expression ZH 2 R—4 Python Fihs (IR B —AMF1) et KA6, FH-6 M globals
Hl locals “FWAE R 4y Fl R i 44 25 8] . WA globals “F3AFHE AL DA __builtins__ R 5EAME,
W S AEfRHT expression 2 Fijd A DAL ARG XS N B bui 1t ins 5| . X EWE expression T H
AR DU 1t ins B SE VTR HAZ IR S % R . WA W locals 7 HLIN HLERIAE R
globals 7. QIR A FHEIEHE S, WFRR KBTS Heval () WM IREEHE globals Fl
locals. TEYER, eval() H- AR HMEIRE NI ARRIER) % 2 18 7 38 i T AR .

AR AR R R AR . TR RN Bl . Bl

XA BB BT DA R HATAT A 52 (Wcompile () IR . XAER T, SHEMAENTE, i
AT . MR IFZIT ST mode o)t "exec' Aheval () IREMEN None .

PUR: exec () MBS PITIER] . globals () Ffllocals () BRES H IR 24 B4 R A T
i, R DA EAMG# S eval () Blexec () K.

TN AS Hast . 1iteral_eval (), ZMRELAT AL PATIE S SCF R FRIB PR
Bl Rk—% it F 1 exec T SE code_obiject,

exec (object[, globals[, locals] ] )
AR HCLFFBIASINAT Python {URY . object AR FATH S NI GR . WA TAFH, WAL TFAT
AT R — Z 5 Python IEAIFFHAT (FRAERETEEATR) . SRR 4, B EHIIT. 1T
PFOLT, BTSSR M R A B S (WSF TR “SUFHA" —T9) . iR R
Tefidbsiexec () MEWIHIMA LT3, nonlocal, yield Ml return A ARETEREUE LPASH
0 . R E R FH{EZ None.

TEVETEFE OL, AR WE T T, ACRDREAE 2 B SR AT o SR IRAE T globals, WIE LR —
Al CORBER T T28), M RINGON TRRARMA & . WERFERSEEE T globals 71 locals,
EMSm g TR aERAE R . WERERME T locals, WI'E W] DAZALATHUR XIS . D HEAERRZ
E, globals 7l locals J2[m]— 7, QISR exec 132 FA A RAERN globals Fil locals, W ARDRE ANl
AFEE ST I —FEAT -

WN2R globals FHAE __builtins_ §{H, WIRFAZBIE AN NHEbuL 1t ins BT AT H .
I, TERRATH U exec () Z 0T, FIPAEENRFHCH __builtins_ FHLIEAZ] globals ok
P TT DAGE JT IR pAy AR

U R R Unix KU IOATASRAT . SR A SO e RS, , iR A TR R A U e Windows 5 Mac KR (A T4 «
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Bl R—% it F 1 exec T SE code_obiject,

HfR: W globals () Mlocals () M H IR [ HIAY 4 R A A ML 8, R AT DURFE AT 4% i3
Yexec () BB AR =A%LS,

TR BRAKBL R, locals (07T HAT R 1oca s () BACHIRN—RE: REIREBEIARY locals FIL.
SRR E e xec () BRAGR I RIIE LR locals FO7E 5, HATHiHLIE 3 locals 74

filter (function, iterable)

H iterable W AL function 3R W AR TR, M- DHIERLS . iterable 7] DA —ANF5, — A
FrE Ay, Bi— kR W function & None |, MSERKEE—DB0rk%k, R iterable v iy
HiRER TR SRR .

¥, filter (function, iterable) MM T—MEM#EFE LR, 24 function K2 None [}

R (item for item in iterable if function (item)) ; function j2 None JHMEN (item
for item in iterable if item) .

& fitertools. filterfalse () Jf#, BA function &8 false I A SEHL iterable 1 &M AN 7R

class float ([x])

AR ] B AT R x A R R

WERESZ PR, WERAUe & TR F 7478, PR ana ]l AR, Z i) DA 25
Mo WERFFSA 0 A=+ XIRIRBREBCA N, LS WA NaN () . IEfRTEST
REFHH . BRUIHUL, BREERIER)G, A LIURE AT iRk

sign = "+" | m_n
infinity = "Infinity" | "inf"
nan = "nan"

numeric_value
numeric_string

floatnumber | infinity | nan
[sign] numeric_value

X H, floatnumber ;2 Python ¥ J 8y 7 £F & B30, UL floating. “F £ K/NFGH A LA, Bl
0, “inf”. “Inf”. “INFINITY”. “INfINity” #FA]DAZE 7 IE 55k

I3, ARSES R RO R, R [ BAG AR (£ Python ¥ fURS BEEIEI ) (72 sl
SSCEAE Python 37 SRS REJG 41, W& fihk overflowError,

X F—ANE Python X4 x, float (x) £FHH x.__float__ (). HIH __float__ () HKE X
PR E _ index_ ().

WREAES, WiRE 0.0 .
i

>>> float ('+1.23")

1.23

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

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

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

(Fotkss)
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(£ 50

>>> float ('-Infinity")
—-inf

HF R - int, float, complex TR T 1F B AL,

£ 3.6 MBI SA5RT DAGE IR R 2R AAS S vh i B R 7 4 2

T 3.7 MCEEC x B R AEIE N LS B4

TE 3.8 U AR __float_ () AREMELEEZE _ index_ ().

format (value[, format_spec] )
FF value ¥45: 4y format_spec Y5 M4 IR format_spec WIFERERILT value SEZHYZERL, Hi2
KEFNE LB FAARERS S B - 4 XA 1RiE 2
BRINK format_spec j&— NS FAFH, BHlEMEAM str (value) HE5RAMF.
1 B format (value, format_spec) < # i { type(value)._ format_ (value,
format_spec) , FrPASEHIFH A _ format_ () HERASTHAH. WHEE R Hobject
HIXN TR format_spec TN HK=5, format_spec SR FHE RN R FAFE, ik TypeError 4.

TE 3.4 MU B Y format_spec /N J2 25 FAFEE I}, object () ._ format_ (format_spec) £ fill
K TypeError,

class frozenset ( [ilerable] )
R B —A i frozenset X4, BHEG RS EL iterable 11T, frozenset B2—1WHWEKLE. H
F R CRY, & frozenset flE A £ - set, frozenset .,

EZNE set, 1list, tuple fMldict 28, PAMcollections BiSE T BEHIALS.
getattr (object, name[, default] )
R EX S fn 4 JBYERIE . name WA FAFER . WA ZFEAR RN Z N EEZ —, WHEREHZEPERIE.

fBl4n, getattr(x, 'foobar') Z[AT x.foobar. UIRIGENBUATEAE, HEMT defaulr H,
MR EE, BN &ZAttributeError,

globals ()
RPIFRR Y H 2 AT R T I X R YRR (FE R, N ERs, 1
FeE SUE IR ) o

hasattr (object, name)
BES R PM R —DF . WRFA B X REEZ —i A, WIRE True, 750k [H
False. (MINfEREITHA getattr (object, name) HRGAAttributeError B KL

)
hash (object)

R THZA GG AE (AR AR . AR B ENTE T M H TR N R Pk 7 i B
FHIFR/ MR A A A e A (. (RIGEENT2EEUARTH, 41 fin1.0).

Hfg: WRMEREH T HOW __hash_ () F¥E, HHER, hash () RIGHLEFHI TR WHR FIE.
FiEZH __hash__ ().

help ( [object] )
JEENERTTB RS (MR 2 B ) . WPRIA S, Rkl & B e a sl S A
BRG . WRLSR—ADTFAFE, WEERH. k. 26, k. XKETECR RS B RIZ RS, 7
AR R G EATER S B . AR R HMAL IR G, WS A s R AR T .

TR APRAE B E S5 R B 7R (), WIEAEREhelp () RIRHMEZERE FHLZ BT
HURGIEES . EEZMRELE, WS A RMURMEE S FAQ & H .
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RRR RIS s 1 € e BRI E PY E i 43 25 1]
1E 3.4 BUEH: pydoc Fllinspect B AT AT IR RN ZEA 6 R S04 miAl—2K.

hex (x)
PRREBEEA A “Ox” RTINS HEfl A A 5 . WIR x R J& Python int X4, WLAAE R H]
BB index_ () Fik., —Lfi1-: A 1

>>> hex (255)
'Oxff!

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

R B BB RS SN U P AT, TR TE “0x” BIZE, T DAGE AT A

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

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

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

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

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

FiW format () PFHEZAEH..
HWSF int () FTSEERIFLFER R A A 16 IR0 AL,

MR AR EREBGE R A 8 AR IE K, I £1oat . hex () Jiik.

id (object)
RBIXTERN BRI RIEE— R, TR R4 i i P A 2 ME— B e i . A~ dr A
EERIFR AR AMFRid () fH.

CPython implementation detail: This is the address of the object in memory.
gl k—HitFEH builtins.id, PHEFSEid.

input ( [prompt] )
UWRAFAE prompt S22, WP HE APRfERIHE , REANWEATAF . 8RR, RN A 1T,
FEHFAR 77 (B TARBEREATAF) . 43R%] EOF i, Wk zorError, Hi:

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

"Monty Python's Flying Circus"

WERME T readline 5B, input () RHEH B RIRIIT Z2007 T4 A1 D7 S0 K BE
gl k—/#FitF 4 builtins . input MiHZ% prompt.
TEIN BRI A Z JG5] & — 1T builtins. input/result FfAr4g5R.

class int ([x])

class int (x, base=10)
IR ] — A EETHEF B FAF R x IS B EON S, SUEER G SHHR I 0. ik x LT __int__ (),
int (x) FFREl x.__int_ (). AR xEXT _index_ (), BERfRFE x.__index__ (). @HR x
FEXT __trunc__ (), BFRE x.__trunc__ (). TS, ERAEHRA
R x NEET, WEH base ZH, x LWARTFAH. bytes., FmIEfl R base 1 FEE T HH
Wbytearray Ml ZICFH A PAE + 8 - (PEAGREZH) , BiETAE k. —DEdh
n ECFEA S 0 8 n-1 19, Hrba®]z (S(afz) 3510 2] 35, BRIAM base 2y 10, FeiFig ikl

13
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0. 2-36. 2. 8. 16 PEHIHEF T ATERCES /i) 0b/0B . 00/00 . 0x/0X HiZEKFEm. #EHIH 0 ¥4
MRS I I RORAS IR RRE, SEMgs a2 2. 8. 10, 16 #EfIiy—". Bl int ('010', 0) /&
JEEERY, fH int ('010") Ml int (1010, 8) E&YEM.

PR E GES 4 F R - int, float, complex ,

TE 3.4 JUE M MR base ANjgint WISERI, {H base ¥4 4 base.__index_ F¥E, WISRAZ TR
IRWGHE K. PABTAIIRCAE ] base.__int_ TfiAE base.__index_

TE 3.6 MU s B3] DA TR Sl A0S S o B e T o 4
TE 3.7 MU M x IFE KRB ML B S5
TE 38 MRCE M R __int_ () REXIFELGRE _ index_ ().

isinstance (object, classinfo)
WIERZHL object 2S5 classznfo RSB 2 (BB [3EE0E ) T-2RNR I True. IR object
SRR S, R EUEIR N False. QIR classinfo )2 BN e (Bl HAB I o I
QHEEB’JTBQE) B 202k Object E*&‘Eﬁ#/\%’éﬁé’b&% ?Jﬁl_lil True. WIR classinfo BEA R, B
ARFERITHBCRBTHM T, WRFE| K TypeError FiF.

issubclass (class, classinfo)
W class /2 classinfo /) (BL3%. [EI32E0E 20 F2NR B True, RESPWIAEHH 51 F3. dassinfo
WPLEEXZ R TCH, FEMAF LT cassinfo A4 B &R iR Ay . FEARAHAE ST, #R5I

& TypeError B,

iter (object[, sentinel ] )
BR8] —Asiterator X5 RIGRBAAAER —AKS, B—DEUSHBRRIEFR AR, WRBAE
N2, object M\?D‘I%EZ%%RTNS( (F __iter__ () &) MEGNSR, BUBFSCRFAIML (F
__getitem__ () Ji&, HEFZE 0 FFIR) . WEREA IR, 2tk rypeError, A
HHEAES sentmel A2, object LA AT R SR . XA DL T AR A A g, UGB
B)__next__ () ﬁﬁﬁfﬁﬁ“f%iﬂi@ﬁ)ﬂ object ; TN 1% 0] fl 25 TR 2 sentinel Wfgh & StopTteration,

75 D3R ] 8 FH 25 5

HiESRERE LR,

Wfyiter () W ALY Z — A EREEEG . BIan, A Rl 2 S0 b se s e 52
Mk, HERBIASCRR 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)
SRR K GEEAR) . SSBTTURFFS (41 string. bytes. tuple. list 5 range 45) sifr (4l
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])
EIRPEFRC R AL, 1ist SEPr b@ Rl A8 p A 268 T S5 ) & f 50 &2 - list, mple, range.
locals ()

TR 0] R Y B AS MU R ) i . FE R BRI BN 2R e Zocals () BPRHR I H
HAS R, THHERAERIZER I, locals () Mlglobals () s&la— 4,

TEff: BRI N A RO S AR RS T Y R A e A AR R
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map (function, iterable, ...)
Rﬁl#/\h“ﬁmctwn )T iterable vhig— Y50 i th A5 R IENAET . WERIE A T BIAMY iterable 241,
Junction W7 SZAH [EAS B0 52 2 90N T I AR ARG P IR AT R U . 24 24> Tk HOx
G, IR T I RO RABR A R AR 4. XN T RB i AT 22 SH0td i il, H2

Hlitertools.starmap ().

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

max (argl, arg2, *args[, key])
R AT AR R P R R ICE, B RIS KA E 5L i R .
QR R T — MBS, BAUR RS ierable, &I AERXTR PR RPICE; WAL THIAS
KPA BRI ESEL, WER B KA E S HL .
AW HBEH AT S o key SR EHET REUHMISEL, WfE41ist . sort () B, default 5%
Z @ MR G  AS BRI (E . QR ATIE RGN 2, I HIA 4 default , Wik valueError,

WRAZ N RITER, WUEEU§&4TLEI BN XFHARR EHT T AN sorted (iterable,
key=keyfunc, reverse=True) ] 1 heapg.nlargest (1, iterable, key=keyfunc) {4

Fr—2.
3.4 FiR I fE: keyword-only 522 default .
T 3.8 IR key I]PACH None.,

class memoryview (obj)

R 25 E LS AT X5, B XRIEAER, WS A 501 .
min (iterable, *[, key, default]
min (argl, arg2, *args[, key])
R E AT R i/ NI, BRI AN R PA_ESES RN
MR RS T — MM ESH, B iRierable, 3RPITERXS G P/ NITEER . AR HE TS K A
FROEE SR, R A/ AL E SR
AW A BE ] RTINS . key SSIREHTREUNISEL, 4 1ist . sort () . default 5%
Zege M IR R R 2SR [ R AT IR R =S, I BB 4 default , Wik valueError,

WG Z A H/NTE, IR BCRHR 56— B XA HAR e HE P TR0 sorted (iterable,
key=keyfunc) [0] fil heapg.nsmallest (1, iterable, key=keyfunc) f£F—2.

3.4 FiRINAE: keyword-only S22 default .
JE 3.8 RN key R]PAH None,

next (iterator[, default] )
WL iterator /)__nexc_ () FEFREUF oo, WRERIFER, WERFIZAER default, WIF
SEBINENfh & sStopTteration,

class object
W] MEH RIS . object RFTERMER. EHRA A Python LB k. X4
BRECA AL 2

f#: hTobject PA__dict_, WITCIRRHERIEMIRS object BB,

oct (x)
P ABEREEAS D — D HIHR “00” NIERIFZRFER . 5532 — NG TER) Python ik, AR x A
Python [ int X4, IEFEE XL __index__ () ﬁ&:&lﬁl#/*ﬁ%ﬁz —Lu )
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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

IEAFE R R E Y, Python X 43 —HERIAISCA VO, PAZIERIBASTH IS (B8 mode ZHHH)
b ) REINA R bytes MG, RHEFAEMRN . ECAER (BOAHILT . SETE mode 4+
W e ) W, FNEREDy st HEMEMTRER encoding  (AIRLTE) BE M- G BIARIH)
TG Y .

PN SV — MR AT U, RFEFEAFRAE R, e s . ZRiESER
T H S funiversal newlines, i%7F Python 3.0 Wi N ERIAFT R . 55 fnewline XS 1) SCRY T /T 240
s

JEfi: Python R el T i 4 1F 7 G511 S0 SCPEABE: AT AbFIR ph Python 4 B5e i, TR 5 P-4
%,
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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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(£ LT
>>> 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 () EREITIR K] file object ZERVB YT BT ALK . 4 flopen () PASCARIL ("w', "', "wt ',
"rt ' ) TR, BRI io. Text TOBase (Biflli2io. Text TOWrapper) H—A~T25. 4{f
Gzt DA BE IR T SCHER), IR IBI 2RI io. BufferediOBase —A13. BIKMESHZ
T H S bR, ¥R io. Buf feredReader; TEBA THEHIALEM —HEHER R, T8
RElio.Bufferediiriter, MIE/SEENT, B¥iRElio.BufferedRandom, 425 F Z&npin;, M)
LR FELER, Blio. RawIOBase f—A~FHio.FileTO,

GG PSRRI, Bl fileinput, io (W] Topen () ). os.os.path, tempfilefMlshutil,
gl & —A % it F 4 open M S%L £ile, mode, flags.
mode 5 flags ST DATEJFUATE AT B Al B8 el 1% 14
E 3.3 MU R

o HNT opener T2,

o WY = AR

o WEMAEN I0Error, MAFROSError (4.

o MRS CAFAEEM A THE MA@ ('x' ), BHERMKFileExistsError,

1E 3.4 JUE L
o SUPFIAESR AR

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

o WEARRGWHAPE W, BESAMETFERAMA R, WRBEES T ARG, m
KNEfh % InterruptedError & (JREFEN PEP 475),

o WAHIT 'namereplace' FHRACTHEET,

1E 3.6 JRE ML
o WIIXSEPL T os. PathLike XFRI .

o JF£ Windows I, 3T — P IEHE Zoh X iR Blio. RawIOBase W T2, MAREIio.
FileIO,

ord (c)
XT%%T%’* Unicode FE4F 44, 3R A48 22T Unicode 1 5 19384k, 4 ord (Ta') iR [A1EEH 97,
ord('e") (KRICHS) iR 8364 . XZchr () HYWEREL.

pow (base, exp[, mod])
R[] base ] exp W WIS mod F7AE, WAR ] base 1) exp IRFEXT mod B4k (E pow (base, exp) %
mod L) . PISEIER pow (base, exp) N TR FTIZHST: baser*exp,

SR A BEET . TR B RS, UG X B AR Z AT A S TR skl s i . %o
Fint BE/ERL, 45 REA SEEBMRIRZER GREEIRE), RIS - ASHCh1E; E:jrlﬂharmf
JT G SRR T S RO i SR R . Biln, 10**2 &[] 100, {H 10**-23k[F] 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

g 3.8 WOEHE: X int B8, =ZHOERI pow BUHEAVFH —ASECHTME, RIWTATHE BRI 4

1E 3.8 UEH: AWK TSI A H SR ESE.

print (*objects, sep="", end="\n’, file=sys.stdout, flush="False)
K objects $TENF file $&ERI SCAR, VA sep 73 FRIFAEAR NN L end. sep, end, file Ml flush WARAFAE, EAT
WA R PSR S
A HE R F SRRV AR, SRR IIT T str () —#F, HF2WB ARG, PAsep HAER
ML end. sep Fl end FERAHUHFAFE; EATHAT A None, X ZEME AT BUAME. QRA 4
objects, Wprint () $HE A end.

file ZHU AR — N BA write (string) FERIXE; WRSHRFESHN None, MK sys.
stdout. AT BN BRA RN AR, Wltorint () RREH T JERBGN ST,
SRRt E, Wk file.write(...) .

R EAT AR RET file, (HALR flush KHETSHOVEME, FiSPEmHRH -
TE 3.3 B 3N T flush K47 ZHL

class property (fget=None, fset=None, fdel=None, doc=None)
i [1] property &1k

feet SEARBUBVEE R AL, fser 2 1 T BB AT %L fdel 2T MERETEER %L H H doc 2y
JE PR GBSO AT H

— A AR E T R =

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

def getx(self):
return self._x

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

def delx (self):
del self._x

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

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

WG, doc ¢ h 1% property JEMER SR A7 . 73 M1 property Kf#5 U1 feer H)SCRYFAFER (TR
). XM property () fFAdecorator B8 A SERRFAE TR AT AR 25 2 M5 B
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class Parrot:
def _ init_ (self):
self._voltage = 100000

@property

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

PAL @property Mg hf voltage () FikiEf — A HAHMIF £ PR S i@t getter”, F4F
voltage W SURY F 45 B 5 B} Get the current voltage.”

FHEEIEX R AA getter, setter PAK deleter Jiik, BATAI MRS MiAS K B ER SR AL JE M (4 Al
A%, TR L7 I R RS I R A A R X et — 1 TR AR

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

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

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

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

FIRHE SR —AOI TR M. R B RN R S AR YRR AL s AT (] 9 24 B (EA B Ry

Xo )
IR ] YRR TR R R R A 52 S EUHNT . R JE % foet, fset fil fdel.
TE 3.5 MUE P RHAE R X SR SR EAF R IR R W 51 .

class range (stop)

class range (start, stop[, step] )
BIRPAR N AL, Hrange S52bs @ —NARRIZBRFHIREY, 20 Erange F % 555 7 - list, wple,
range W SCRY LR o

repr (object)
R E— R ATHT I FR TR AR . W T2 RAOR L, R A 2R M A R 2
'317 Mgt eval () B ETA BB S 1A R E, e H At Fﬁ?%xﬂix e METERTE
SRR, /ﬁ\ﬂlj@/‘ﬁ%%%%ﬁilﬁﬁ%ﬂ 5538 7 A FE X R 24 PR AR I FEAE E . ZERT DA A e X
__repr__ () JryERyE R ECH B R SE BB IR 5] H 2

reversed (seq)
R[] —A K [a] iiterator . seq WhAil&— A~ HA __reversed__ () HIEMIXTE B & X RHX T FIMYL
(HAM 0 ARSI __len_ () HIEA __getitem_ () HiE).

round (number[, ndigits] )
R[] number 5 N B\/INUSS ndigits SIS BERIE . AN2R ndigits ${8 WEBCH None, TR [ 4220 5 AE
REER
XX Ffround () BNERE, (HIWH AR RKELWY 10 El’Jﬁi' ndigits WCRIFEEG AR5 PSSR
R B AR S, B (Ft, round (0.5) Fl round ( ) ¥4 0 1l round (1.5) A 2). f£f
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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_ .

W SHFEBIITFround () AT HATEES A AGHE: B, round (2.675, 2) B4aH 2.67 iR
) 2. 68, XAFREREFEIR: X458 2T REHA-VEH/NEEEER_EEBAS RE DATE AR i Hb
Forn. THS I tut-fp-issues T Z(E R .

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

B RHMETESHENEN frozenset, 1ist, tuple Mldict 2, PAMcollections Fitk,

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
HAMWAESEL, EATEILHEE N KT S A

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 J— AR H. QAR BEN True, WA FRITTRGH ST B THET -
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(),

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

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 RESISPATIHE D SR MEL TR . LA B4 Python i M A FET HSHIDIES
AR R ITE T Y. X SCI SRR O TRE, BIA 2 AN ESRSE B R W . 1T
BETT o ) B R AE)  EAE A U N AR A R AR 2544 (R Ao B 2 e s AT i e fy, W
PR SR 3k A L3 3 1 28 SZ R A A, 3 R A X AN 7 ] RE L6 AE 124 T ) 2 BT AR T o 2 ) o

XFFPA LA B, B2 ) T R 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, **kwds)
BA—NSHL, 18] object ()RAY . IR PIMESE— type X4, #H Sobject. _class__ PRI
POELiEIEi 8

WM isinstance () WERECRAIIXI G2, FAESHEFROTE.

BENZASHE, IRl —NHT Y type X4 XFEATT @ class iERJH—FaiiSIE, name 155
RIZRA I name_ J@YE; bases TR G HII SN bases_ J@ME:; WA W ST N
T R L kg object . dict FHA R FREBER B EE XL BEMCH__dict_ J@EZwinT
e WiHE Dl el e . R AR ) S B R £ yoe X4

>>> class X:
a =1

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

TGS LA L,
P =S HOE ) R F S G B AE 24 1 e AL GEA M __init_subclass__()), fH¥4
T L BT (B T metaclass) B)47 R 772
Y 3% 2217 class-customization ,
TE 3.6 U EK: type M FRURAKRER type. __new__, FFAFRRMH —DSEIELORIKBOS S0
PA,

vars ([object] )
RE, K. EBlEE T HERA_ dict_ BHRAXNRM__dict_ J@.
BN SE XA X R A TR dice @M (B2, HEXNERM__dice @RS N
RHSA (B, K types. MappingProxyType Hpi Ik EEH#HiTH) .
NS, vars () AT HEL Iocals (). TR, locals FMAUKTTHHGEIEH , BA%T locals <
LB BT S 0 W
WRIEET DR EERA__dice_ Jght (B, K efrEmeE LT __slots__ JgPERF) N
25| K TypeError 4.

zip (*iterables)
B RE TR BENERXS R PR TR L.
RN TCERES, HP R i o B Sk B A ST ST BRI R (N IeE . S
AL BRI G P 5 i — R RS, B R R 4 G — AT E AR R S50, BRI
—MITHM BN . NS, Rk b ERR . ST

def zip(*iterables):
# zip('ABCD', 'xy') --> AxXx By
sentinel = object ()
iterators = [iter (it) for it in iterables]
while iterators:

CFITgkED)
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(£ LT
result = []
for it in iterators:
elem = next (it, sentinel)
if elem is sentinel:

return
result.append(elem)
yield tuple (result)

PR BN S R UE T IE AR S 45 M AE B WP g R (. BT DA zip (* [iter (s) ]1*n) XFERYIH
TECR— R B RN K n 4. X EE B A9 ERLE n ik, PATER N e HoA 2R
n WA AZERIRAEER . T RE BRI/ AR KB n FEdEER

PR H OB K AT ER XS SR BA VR AER, W zip () R H K A SR AR, s
EHMES, WY MHitertools. zip_longest ().

zip () 5 * BEAPME G AT AR R — 513

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

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

>>> zipped = zip(x, V)

>>> list (zipped)

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

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

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

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

i Himportlib.import_module () A, Xi&—A>H¥ Python ZAe H A 55 22 A 21 Y = 2ok

WKL import IHAAGERTA . BRI AR Gl S Abuiltins BEHFIR(ESL builtins.
__import__ ) PAMEEPL import iEAIHE L, (B2 BN EUGXFE, BN AT (S PEP
302) WE HA S LIFEMEN BAR, I HASFER RS, FF 2 E 2 o B 2 BRASEEE .
FIRE AN EHIEM T import_ () MMNWIZM importlib. import_module ().

Z RS T name B3, AR BEA I 45 %E 1) globals F locals A & WA #E AL bR SO R 3244 FR o
fromlist 25 1 T WA% M H name $5 & BIRLHE S AT Gk TR PR FRifESEEL 52 ANl H H: locals 2
B, WAL globals ZHUR K% import EAME LR 3.

level 45 ¢ J& (A XIS AR T o 0 GERIAMED EWRE ST A o level i IEBEFNMIXT TG
M __impore_ () MHR, HFEERLCHRZE GEES L PEP 328),

4 name 7E AN package .module I, MWHIFLIRMHRZHME (H—RTZHIATR),
i % LA name a2 (RS, (HI2, M43 AR fromlist ZH0), WIXFIR 8] LA name iy 4 B o

B, 4] import spam YZEALRF N5 AT AR AR A7 585

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

15/m] import spam.ham BZESRHPAT I H:

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

|

HHEEAER . import () RUMDLREITUZEIRAY, HAREE import HEAIFIEE BIRFE /AR
PSS
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W— 41, %A from spam.ham import eggs, sausage as saus JZEREH

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

TEXH, spam.ham Bl import () R[Al. B AR GRS G rh R IO I 45 B AT TR

VAT 79

WARE AR AR R AR (WREEE), WA import 1ib. import_module ()

1E 3.3 UE B level FEATE R0 (BOIMARIEECH 0).

TE 3.9 U M T a4 T540 —F 50 -1 B, 4578 & PYTHONCASEOK BIAERF 4 205 .
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CHAPTER 3

HOEMEEAETNEMSSH T . BEfile:
False

bool KMMERME. % False MILZIANENH ST K SyntaxError,

True
bool KRAMHEAH. % True WMERIFEMIH 5Kk SyntaxError,

None
NoneType KRME—{H. None &8 T HRREH/ME, U NERIASHORE L RERT . 45 None K
ARk 25| K 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

TERR: 4 3] (8L ) 7 Y% ] “Notimplemented“Inf , R 22 kT 5 — R (s Hofls 25l
BRAE , T T2 BLAT) 10 R AHRAE . f01 BT 22 SBR[ “NotImplemented*, MARREAEIFS | %38 24110 546
BRI “Notimplemented 5 515 S 4571 £, 5 12 ] 5] Python {731/ “NotImplemented“(i{.

SIS .

{Ef#: NotImplementedError fll NotImplemented ANA] HH:, BIFEENTEMLLIRAMEE. B
KAIHE I ERTEAEE, WS FNot ImplementedError,

TE 3.9 BUE B /B AT JR(E AR Not Implemented EL 85 . BT H ol S0 RN EUE, (HX5H
& HiDeprecationarning. B¥AEAF N Python fRASH15| &% TypeError,

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

27



The Python Library Reference, k% 3.9.4

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

WM At FiNone, False, True fl__ debug__ EATHEH (MMM, WHERRES, 3]
fsyntaxsrror), FOAERADMGANR “HIEN 4.

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
FTENECE I RTG53 F T BN R A28 1) S

license
MATEIHXT R, SFTEIH—41H 8 “Type license() to see the full license text”, 41 H Xt 0T, LA
AT R SRR I SO (RRR R —BE) o
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cHAPTER 4

REFKR

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).
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4.2 F/RisH --- and, or, not

XLJE TR, IR TP HES:

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)

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

(3) not 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 .

BT 1 T R
= B 3
< RN T
<= INTEAT
> R T
> KT BT
— &
= T
is BEIS
L5 not | frEMAGhR

BB RAN, R EEB R SRR REIATHI S U . == BRATEAE X, EX TR REA (f)
m, FNR), BET is. Hfh <. <=, > fl >= @B AT ST E S B, 425 HERKSEH
Z—HNER, EN&Ml TypeError .

HARFERRR BRSO SRR AN, BRIERENT _ea__ O Jiik.

— 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 B | EEXE
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)

R

(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

=8 ZR ER
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

() A fEcedEER, 2985k valueError,
(2) ¥ n %M TRLA pow (2, n) .
(3) H% n EMTBELA pow (2, n) , TER FHRUEERE.

@ 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)). WHR x A, M x.bit_length () iR 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 FhiE.

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 B RE.

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 BRI HE.
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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 B fE.

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 FRAERY 6.4.4.2 /N TR M) IEYE , 2 Java 1.5 DAL SR BIEYE . FeBIHb, float.hex () (%Al
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"

34 Chapter 4. EBEH#E




The Python Library Reference, k% 3.9.4

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 WR x = m / n 22— PNAEENE X hash (x) 24 ~hash (-x) . WREEREAER -1 WPRFH
Bl -2.

o ¥ H sys.hash_info.inf, -sys.hash_info.inf fll sys.hash_info.nan #{A{EIE LS. T
TSRS (FF A RIEAO) WAk (i, (A T A 22 A FLA AR O 7.

o N+ —Pcomplex {f z, &L i hash(z.real) + sys.hash_info.imag * hash(z.
imaqg) RfSEESFNE EB NG A (45 Ak, HHEfTREEL 2% *sys.hash_info.width DA AL T
range (-2** (sys.hash_info.width - 1), 2**(sys.hash_info.width - 1)) JEEZ N-
IR, WREER -1 WPRFHER R -2,

HT ] R, X B AR T N B A SR Y Python AURG R, T T IFECABREL. float
B complex MW FH:

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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(£ 50

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.imag)
# do a signed reduction modulo 2**sys.hash_info.width
M = 2**(sys.hash_info.width - 1)

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

return hash_value

4.5 EHKZEART

Python SCRFEZS AR A TR A AOME S . IRl AN B VR SE B s BB T v i A e 3k

PR SRR TR T SCPHEAIRNR Y P81 SR SCRrk 7 k.

A GERPEIR SR, WATE L—Irik:

container.__iter__ ()
IR —ASEAARR R o ARG EE SR T SO IR IR AL WERAS A SR R AR AR AL, R] A
PRULE MY R L T I SRR RSBk R . (SRR Pk O R G2 1 B4 TR B S
JEN SRR BE O 538 DI R4 . ) 7Y% T Python/C APT 1 Python X R 2 BULEH (K tp_iter

A
AR A B HE SRR AT IAITR, BRI T &R E st
iterator.__iter__ ()

REERAS AL . X2 [E R A S A SRS for Al in HA)EEH Frab A . My VAN T
Python/C API H Python X} 5 R ZER (KR tp_iter FE{.

iterator.__next__ ()
AR BN — T, QR E SR AR I, W5l kstopTteration i My EEXT BT
Python/C API 1 Python X} G KAULEF A1) tp_iternext ffi.

Python 7 L7 JLAEACARRT G ASTRR— AN e 1282 . AR SRR R s T A B T AR
ARSI, R AL A HA P O IR A B DR 2

—HBERERH__next_ () IIRGIK T StopIteration, BN —HXEZIA MG ZFFER R . AL
BEAT AR S IR TR IE H G
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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

jy -] ZR Exed
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) . )
HRE:
(D) BER in flnot in #RAELEEE R OLT RN T8 BRSO RGN, BEse ML) (st r, bytes
Mbytearray) WHHEANTHATFF AN

>>> llgg" in "eggsll
True

(2) /NT 0 1 n fHA PSR 0 RALPE CEIN—5 s RIS FE) . EHHERFS s R S 0s L
EMSWZRII X4 H 2% Python ZiALH T REINIL; Hln:

SEAMLAINI, AT O DA ik S R 2 AL
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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.

=8 “#R EXe
s[i] = x R s IS | TRl x

s[i:3] =t B s i B j IV Fe o TR AR5 1 A

del s[i:7] ERTF sli:3] = 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)

W
(1) 1 A TR b1 B AR R K
(@) WHESHCBINK -1, FHAERIA F SRR IEE R R .
(3) BAE s FHRE] x B remove () B{FRF| % valuckrror,

(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.

3.3 HIEE: clear () fll copy () FFiEs.

(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 F|FK

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 T4H

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).)

1E 3.2 JROE L S Sequence ABC. SCHFUIR MIGERG o B 20t X G [ 5 ) AREAT SR AS I, A
reig— LA I

TE 3.3 UG & == F"'=" DARRIE range X5 i i SCREF SR AT HLEE (AN ZAREAT R FR I ) o
3.3 PiRINGE: start, stop flstep J@M,
S

* linspace recipe {75 T QAT S B — AN FE IR SRABRSUAR D38 17 AU B0 T ) range X4

4.7 XEFIIHKE - 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 BCEE: 24 75 Python 2 RFAYIE FARA, FRRAFFAFER TSN u Aig. EX P HER
B XBEAEN, FHHABES © ARk P

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
NFAF #3852 LT AR 0) M —FE T Corint £ FEXAREA L, B AAHREBLERIR %,
I HEMELOES A, (AX T A A DU A 2 BN PRI (prinef A0 5 45 % 44 X 40)
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.
1 3.8 U B 56— NFEIF AR A T titlecase T AN &2 uppercase. X EMEE GF LA A Y
MERUCA RS, MHARERERMRE .
str.casefold ()

AR [ P AR BR O NE R RIAS . KNG B A Ef AT 2 KNS PR

4.7. XEXFHIHR --- str 43



The Python Library Reference, k% 3.9.4

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 BRI HE.

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] ] )

R [T sub TE [start, end] L N AFE & BRI WIS EL start 5 end SRR 308

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

IR 8] 5L ER G 0 R T RO R IRAS . BN RS tut£-8" . W DALY errors R E A F K
ERAL BT %o errors WERIAMECH "strict', FIRGILA RS G| KUnicodeError, HABT Y
{84 'ignore', 'replace', 'xmlcharrefreplace’', 'backslashreplace' DA M AT o] H b
itcodecs. register_error () WIRIE, S RERATZ 7 % /MY EEREHNRILINER, F
B N

errors ZEBRNR SPRGAT, DARISEAEMERE, T RAESE — R g R/ o 8 Python T £ 45X,
S A HOR KA errors .

AE 3.1 BB AT X 7 S50
TE 3.9 MU errors UAEFETT K AR AR AR AR B 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,

Efif: £ind () JPIRNARAAENRTR BALE sub FTAERLEIN I . BAGE sub 2750 7547, i 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«

Wi 24 n 228 (@FA0: '{:n}'.format (1234)) FEM AL E F (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

TE 3.7 BUE U 24008 H n BRI, %R BRSO R SIS LC_CTYPE IR &N
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 B RE.

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 ()

WARTFAFER R AR 78, IFRREDE—DF4F, &I True , HMLRE False . FHFHF
%TE‘%BJJ::‘B,—I’:E UnlCOde ??@%&%EE:FEP%XE”LCttCr” E‘J??{T\:, EI‘J%B%E‘%”LI‘H”‘ ”Lt”‘ ”Lu”‘ ”L]” ﬁ”LO” Z
— I BB AT . R, X5 Unicode Brifi P Y™ 0 TR M .

isascii ()

AU ey 2k 7 e e B A R ASCIL . JR] True . FIEI False o ASCISAHIGTH
S FEEE U+0000-U+007F .

3.7 B IEE.

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
#, T FEARE Unicode 3 28 51"NA” H1 ) — M54

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

Chapter 4. ;JEH




The Python Library Reference, k% 3.9.4

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 ()

RIEFEFRER AR, HIE R KNG FR B5EhNE
Jit e/ NG SRR A 1 2 L Unicode ARifERY 3.13 7
str.lstrip( [chars])

R E IR EIA, BRERE TS . chars BECHTS E BB FIFN TR . WEEAIES A
None, W chars BEERINBIES AT 3205 b chars ZHOFARE EBAEIS; TESHEGSEUEN 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 .

WRAA—ADSH, WERATZE—4F Unicode B 75 (BB 07 aF (KREEN 1 RYFAFER) B3]
Unicode f{)575 . (FEREKEEN) FAFRE None MFI. FAFHEN YA LTS .

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, /)

WERFFFERDA AT R PRI L, JRIA] string[len (prefix) :] o M, 2R W] A5 4F H Y AR -

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

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

3.9 BRI HE.

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 B I HE.
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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] ] )
KT riind (), BAETFHFH sub REFIN 25 Kk ValueError,
str.rjust (width[,ﬁllchar])
R EE R width WFAFER, JRFAFRTEH hEEa XI55 . TR ER fillchar SEFE23 A0 CERIAGE ASCIT
ZARSF) e WA width /INFEET Len (s) NLRE P AR A EIA .
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 S5, M & ATFHR. MR sep REGEBCN None, fEATZE PRI YA FRAT. 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 ZEERABIRZS AL, 5205 b chars ZH0F AR B A RSB BRSEENITE
HeE
>>> ! spacious '.rstrip()
! spacious'
>>> 'mississippi'.rstrip('ipz')
'mississ'
TMEREAA SR T, AR EmS ELEGTHTR, WS Wstr. removesuffix () Jiik. BN
>>> 'Monty Python'.rstrip(' Python')
lMl
>>> 'Monty Python'.removesuffix (' Python')
'Monty'
str.split (sep=None, maxsplit=-1)
AR ] —AS R A N BRI R A B R, B sep AR BT AT ER . WRER 1 T maxsplit, W2 #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 (', ") FFARME (1, v, 20 ]). sep ZECTREM 2 FAFHR (BN T 1<>2<>30 .
split ("<>") FpRE (r1v, r2', '3'0). MNHRER S AR S AR R R (.
Biln:
>>> '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|’ '2'7 "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

TE 3.2 BUE R \v A\ £ BRERINEN T A8 3=
Fin:

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

['ab ¢', ''", 'de fg', 'kl']

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

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])
R EFEFFER I RIAS, BREPRET SRR RBTFR . chars ZEUONTRE BB IRFAFFEIFER . WA
5°h None, W chars ZBERINFE IS FARF . S2br b chars 2801 AR E ARG MRESHEGRS
BAEM A G

>>> ! 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

TR N 2RSSR E LA Z RS, PTRESBOFZH IR (BIANJoVk B 6 s S A 7 ) o
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 -

=
#
0" | BB N CA IR T AT

R ox ot (ERER 2 10" S, WABHEH).

() A R AR R IR (S eR ) HIRRE B — 5%

T R B (AR UL T30,

PR (4 B0 1) R TRAECRIITL (SR 2% i) .«

FIPAZ KRBT (n, 1 80 L), HSBZNE, % Python RULEA L EL -- FTPA $1d 440 T sd.

Fe A

BT | B T
' A TEEHEL.

A TR

o [ AL M
o A - BT A ©
S AR TR UNE). 6
XA R (). @
o | BAIRHRR (1), )
B Al (K5). 8
T e DR, 6
T LR, G)
o AR, WRIERUNT 4 S TR NS R, A TR, | )
G R, WREUNT A S PR S R, a G TR | @)
o AT (R R )

o | AR ([ repr () BB Python X150 6)
o[ (ot () FEBE Python XT4L). )
| R (Blascii () FEBREER Python AT 6]
T W T e

MR

(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.

@) WHEREAERSEGR T T AN, REA MM EA S WAL IR B .

INBUS B R A RS R S e, BRIk 6.
(5) INSKEE A N, A N AT
(6) %I, PEP 237,

H1 T Python “FAFHR RAHRIIKIEL, o5 FHALR: '\ 0" YU TFAFERIIETR.

TE 3.1 CE N AEXHE# 1e50 (1 % £ Ff R 2 Pl sg Feffe.
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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"

1E 3.7 MU bytes. fromhex () BIAESZMGITA ASCI %5 FAFFA HA2 2S84
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

4.8. —#$IFF|ZE --- bytes, bytearray, memoryview 53



The Python Library Reference, k% 3.9.4

>>> 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 B HE.
e 3.8 L bytes. hex () BUHESFF IR sep F1 bytes_per_sep 12 DALE 7N BE il th 19747
ZIHEA T BRTT o

T bytes XJ 542 HEEE UK P Z] (LT Iodl) , HIEXF—4 bytes X% b, b[0] FFRh—EE, i
b[0:1] FFh— KN 1 bytes 5. (X5 UARFEFFREARR, RIIAYHF=AEeE —~KE R 1
BFAFER )

bytes X R HFRR M HFEHEMH .. "), FAEEEMEG bytes ([46, 46, 46]) XFEAHEE
WA RGP PAME R 1ist (b) K bytes XG40 A — A~ BB L 51 35

EfE: §1xF Python 2.x I I - 7E Python 2.x RAH, fvF 8 (L 4FHr (2.x Frigfibitydciei oy — kil
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")

TE 3.7 BUEE: bytearray. fromhex () BIAESZBEIIA ASCIL 25 FAFFMIA HJg A8 4F «
FAE— B A EL, W LAKF bytearray X Gt R I i+ /N il R

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 B HE.

16 3.8 U Sbytes.hex () #i{ll, bytearray.hex () WAELIFT] LN sep F1 bytes_per_sep
SHUVAAE 7S BE il 4 ) 775 2 [B14E A 2 BE AT -

HiT* bytearray X5 & HIRE B L 741 (BRITHI3R) , R T—A4> bytearray X} 42 b, b[0] $fh—A %
B, M b[0:1] FFA—KEER 1 1Y bytearray X4 (X5 CARFAFRAIRE, REIFY) 5 B A B RS2 —
BN 1 IFRFHR) .

bytearray X % ) % /R flf i bytes %I 4 7 1 (A #% X (oytearray(b'...")), K ¥ & & % K
bytearray ([46, 46, 46]) XTI H. REZTAMH 1ist (o) 1 bytearray Xf 541 Ky
—A>E RO U 51 3R

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 -

1Efifg: bytes I bytearray Xt R ITIEAEZ FAF RN HSE, MR TR A AR bytes RN 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

TEAR: (X LE R T ASCIT f4AE R AL R DAKE T ASCII fds X AEA i — 3t B o] e 2 S B

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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e 3.3 M 52 0 & 255 JuH N EEEUE N T

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 »

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

3.9 Bt

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 ,

TEfif: BLT7VAR) bytearray fiiAS S AF R —— B R E R, BMERCA BT AT .

3.9 HR ke

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

e K encoding ZEUE 4R st r A BIEMRIS AT A bytes-like object, Fo BN RIEGET ) bytes B, bytearray X
%,

A 3.1 BCEHC A TR RTS8 50
e 3.9 BUHEL: errors BAEAEST ZAAAPIHAB MRS AL 2 -

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

MR £ind () TR RAEART BEHGE sub FI{ERLEN G . BHGA sub @0 0 Tef, WM in 4
(=

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

1 3.3 BUE MG 52 0 & 255 Ju B B0 51

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
TE 3.3 MU a2 0 & 255 Y N R EUE T3 .

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 B RE.

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])

REFAN R RIA, HA BB TE 155 old FRIFHIE R new. UL H T [ BESHL count, W H,
Wemi count YL,

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

TR BLITIEM bytearray JRA 5 4 JUBEAE—— BB AE—DHXER, BIERAMUEATSAL .
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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
15 3.3 CE N WEZ 0 2 255 Ju N B EUE N 751 .

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

KU Frrind (), BLETFI sub KEFIN &5k valueError,
BB RN T 5] DR AR R bytes-like object B 0 % 255 i Fl N I REEL .
TE 3.3 MCHE I W7 0 2 255 JE R N R E -+ 751

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'

e 3.6 B B SCRFRS delete V59 KT SH

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.

A WJTIRRY bytearray fUAS St AF S AT

B EENR, AMEBCA AL

bytes.ljust (width[,ﬁllbyte])
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bytearray.ljust (width[, ﬁllbyte])
R BRI EIAS, FER B width ()75 SRR 5. BRI @ W fillbyre SEFTE A0 (BRINGE ASCIT
ZHERF) . X T hytes X4, R width /INTAET Len (s) NLREIFFHIRIEIA .

TR BTV bytearray BUA 5 4 JFUBEAE—— B R AE—DBER, RIS MUETSL .

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!’

TEfR: M7 VRRY bytearray JiUAS S 3F LB E—— B RUR P E— DN S, RIMESCA SR Tk .

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

TEff: IEJTIRY bytearray HUAS Hf A LA —— BB E NS, RIESCA ATk 2L .

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'

TEfif: BRI bytearray iRAS Ff A OB ——BERE A DBESR, BIERAMUT T .

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

TR INR S AR R B A, T sep ME R BRAT . WIRGE T maxsplie HARG(E, W2

AT maxsplit WHF5y (L, P ERKEZSA maxsplit+l NIEK) o WIER maxsplic KGN -1, W
ANBRFPFAREC AT B T RERIHFR 2 )
WIRAH T sep, WIESW BT RASWAEGE —EMZWHN IR E FFH Glinb' 1, ,2'.
split (b', ") &[]l [b'1', b'', b’ Z'J)o sep ZHTREA— N2 FFH) (Fldn b 1<>2<>3" .
split (b'<>" 'ITLEI [b'1', b'2", Do HHIEE M SRR 0 27 5RHR E (b '] B
[bytearray(b" , ,\1ZISE16’%?%}£?}%§}XT%E’B§?A sep ZHURT LASRAT: B bytes-like object ,

4n:

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

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

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

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

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

WK sep RAGE DN None, WIS T —Fdfr 5k B ASCI 28 AFF 2P A AT, I
ZERIFA @/‘f?ﬁﬂﬁﬂdﬁi%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] )

REFIFE R EIA, BT E IR AR R TA . chars BHCNIE E BT A 1 6751
—— XA HAREI] T VAE R 2 T ASCI ?ﬁ“ WA NS B None, W chars ZHLERINFS [ ASCIT
ZEHET. chars ZEOFAERE BATIRSUG S e XBERSER T 416

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

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

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

TEff: BLT7VAR) bytearray A4S S AF R —— B B2 E IR, BMEBCA BT TS
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PA'F bytes Al bytearray i 42 it 5 325 £ B 6 A 25 ASCIL () — dElAR X, AR 2408 5 145 7 b il Hcdis
THHEEA NI 1 bytearray J7iAHS A ST, T2 2 BB &R

bytes.capitalize ()

bytearray.capitalize ()
REE PR RIA, PSR B B — A ASCIL 4%, I HAE — N A AP R G T H
RE/ING o A ASCIL - (ELRF RS IURE A AL

HEff: BELITIEM) bytearray iRAS F A OB ——BERE A DBESR, BIERAMUT T .

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 BRIFIFS, SHIFNLE RN BB — R TS R . AR ASCIT i R A4F
(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"

TEfiF: BLITIEM) bytearray iRAS Ff A OB —BERE A DBESR, BIERAMUT T .

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
B2 F I EHESEFF b 0123456789 " FIFESF.
i
>>> b'ABCabcl'.isalnum /()
True
>>> Pb'ABC abcl'.isalnum/()
False
bytes.isalpha ()
bytearray.isalpha ()
P/ S S 1 e S5/ ST = VI G e A & S SN @) | (= A < S R & 1 7 N == 11/ 1|
True , & W & [l False TR K OASCH F fF 3t 2 % W A F E ¥ 4
b'abcdefghijklmnopgrstuvwxyzABCDEFGHI JKLMNOPQRSTUVWXYZ ' F I FLSF o
Fin:
>>> 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 B fE.

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.

Hfif: BT bytearray JRA 5 3 JUBEAE— B R A DBXSR, B RAMUEATSAL .

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

TR BLI7YEEY bytearray BUA 5 3 FUBEAE— BB AE—DBXER, RIS MUETSAL .

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."

TEfif: BLT7VAR) bytearray A4S S AF ERAE—— B R E DN R, BMERCA BT AT .

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 .

MR BLT7IAR) bytearray fiAS S AR R —— B R E DR, BMEBCA BT .

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"

TEfif: BRI bytearray iRAS Ff A OB ——BERE A DBESR, BIERAMUT T .

4.8.4 printf REHFTIBER

PERE: AL AR IR S A L S PO S, FTAE S 20 AR (LAITEVE IR A C AR T3 ).
ST EVO(E T AR T T, RO ASTEALT.

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

BAEBSEC—A 7 (BB EA) W, AT HRXT G A% 2 RS NG S ST, XY
'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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A PAZE R B IAT (, 1 30 1), (HWms, A% Python SRULEA ME - FTA $1d 4T 3ds
BRIy -

% % | 8X E
FF b
'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

HRE:

() 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,

1M TR bytearray HUAS S F LA E—— B R E NS, RIESCA ATk AL .

S UL:
PEP 461 - 4 bytes Fl bytearray ¥51% %4k
3.5 Frhi e
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4.8.5 AEHNE
memoryview YR fLVF Python fUR DT — SR I NFEREC, N BHRR G Geh RSN Jo iz 2795 DL

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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(8 E70)
>>> v[2:3] = b'spam'
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
ValueError: memoryview assignment: lvalue and rvalue have different structures
>>> v[2:6] = b'spamn'

>>> data
bytearray(b'zlspam')

AR B, b 5O I PTEy (HE2) JEBUR Y — 2 AL I AR R nT WA A 1 o WA A i SR
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 iR —AENAFILE BAE rT A o P A AR SUATS7BY, b B0e 1) — 2k P A7 L P B 2 v s A
.

TE 3.4 OB WA IIE & Hehd M hcollections. abe. Sequence
e 3.5 e WAL BAE T B s A T R
memoryview HAPNF—)5HE:

__eq__ (exporter)
memoryview 5 PEP 3118 rPi) S th g ixX Wi & AR ARA ), HF HAR S st ruct 1BVEAMRER
YRR AH AR X ACRD I B A %ok 7 (LR ARTRD , DU AT T2 SN Y

XFtolist () MBI SRR st ruct AAXFHRFH T, R v.tolist () == w.tolist ()
M~ 1w A4

>>> import array

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

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

>>> ¢ = array.array('b', [5, 3, 1]

>>> x = memoryview(a)

>>> y = memoryview (b)

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

True

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

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

>>> 7z == C

True

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

True

R PR R AR R st ruce BEBFTSCRE, WM G R EPR R A (IR
FrepFIgerh XN ZEARIA )

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

(Rt
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(22 30
>>> point = BEPoint (100, 200)
>>> a = memoryview (point)
>>> b = memoryview (point)
>>> a == point
False
>>> g == b
False

R, SEABEL R, T HNFREXSRKR, v is will FRERE v == w.
T 3.3 WOE R 2 BRI RAS LA IR A I 2 22 2% H BRI AR 454

tobytes (order=None)
B ok K AR A EaR ] XA 2 THENAFILIE B by tes Mitds .

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

b'abc'

>>> bytes (m)

b'abc'

XFARELAA, SRS TP RRGIR, Hh g o AT . tobytes () 3
AR FERFR, AFEG st ruct BHUEERIRE W AATETEN .

3.8 HRIIEE: order FTLAK {'C,°F, A’} e 24 order JyC B(F B, JRUAREUA I EHE S8 2 C 5
Fortran JliiJ7 . X FHELEE, A 2R BN RIAS . fRBIH, P71 Fortran Iy £
PR . MFARESALE, S bty C . order=None 55 order="C’ J2Hi[FI1

hex ( [sep[, bytes _per_sep] ])
R Al—ANFRFERRTS, H 2 BIRAIAS T /S 3RS 3R S op X LB .

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

3.5 B fE.

TE 3.8 IRHM: Hbytes.hex () M{Ll, memoryview. hex () AL L n] LR sep Fl bytes_per_sep
SHRUUAAE 7S BE il 4 0 775 2 [B148 A2 B A

tolist ()
P XN R A— A Ie R PR BB AR 4]
>>> 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]

TE 3.3 MM tolist () BAESFFst ruct BAHRIER R BT AT IR AAR A K 2 4ER0n B
o

toreadonly ()
iR [1] memoryview XF 42 HEEHRA . AR memoryview XA SIS o
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>>> m = memoryview (bytearray(b'abc'))

>>> mm = m.toreadonly ()

>>> mm.tolist ()

[89, 98, 99]

>>> mm[0] = 42

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

TypeError: cannot modify read-only memory

>>> m[0] = 43

>>> mm.tolist ()

[43, 98, 99]

3.8 B fE.

release ()

FEACH MTEOLEIRE A TR IR0 K . VM S L B U 3 2 RISk 1 (i,
bytearray WAPREEILIEEI/N) ;s HIL, A release() 1Ty MEHUR R A Rk e bl (R
HAE 5 A VSR

TEMTTEWR ), AT AR 2t — P AR5 & valueError (release () ARBERSN, BN
PAgEZ R ):

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

() with i), TDAEIE BT SCE B SGA E SR AR

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

97

>>> m[0]

Traceback (most recent call last):

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

3.2 B fE.

cast (format[, shape ] )

RN LA R B AR e AR . shape BRIAA [byte_length//new_itemsize], XRLIR
HERER R — 4y IRIEE R — A, (B ARSI SRR
1D -> C-contiguous Fi1 C-contiguous -> 1D,

HEMS AR T st ruce iR PR —Io R E AR Hop— R s A 7354 30 OB, b 5.
BRI IR LTS AR AR ] .

¢ 1D/long %46t 1D/unsigned bytes:

>>> import array

>>> a = array.array('l', [1,2,31)
>>> X = memoryview (a)

>>> x.format

lll

>>> x.itemsize

(Rt
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>>> len (x)
>>>
24

>>>

.nbytes

x.cast ('B'")
>>> .format
B
>>>
1

>>>
24

>>>

24

y.iltemsize
len(y)

y.nbytes

¢ 1D/unsigned bytes ¥4t/ 1D/char:

>>> Db
>>> x
>>> x[0]
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
ValueError:
>>> vy x.cast('c")
>>> y[0] bra’'
>>> Db

= bytearray(b'zyz")
memoryview (b)

= Db'a'

memoryview:

bytearray (b'ayz')

invalid value for format

ngn

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

>>> import struct

buf struct.pack ("i"*12,
= memoryview (buf)
x.cast('i', shape=[2,2,3])
.tolist ()
1, 21, [3,
format

>>>

>>> X

Yy
>>> y

(reo,

>>> y.

>>>

4, 511, [le6, 7, 81, [9,

T

>>> y.itemsize

>>> len(y)

>>>
48
>>> z

y.nbytes

y.cast('b")
>>> z.format
'bl
>>>
1

>>>
48

>>>

48

z.itemsize

len(z)

z .nbytes

*1list (range (12)))

10, 1111]

K 1D/unsigned long %444 2D/unsigned long:
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>>> pbuf = struct.pack("L"*6, *list (range(6)))
>>> x = memoryview (buf)

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

>>> len(y)

2

>>> y.nbytes

48

>>> y.tolist ()
(o, 1, 21, 3, 4, 511

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

obj
WAL B T2 X R

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

>>> m.ob]j is b

True

3.3 B HE.

nbytes
nbytes == product (shape) * itemsize == len(m.tobytes()). XefHFEELEE
NIRRT F . BEA—EET len(m):

>>> import array

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

5

>>> m.nbytes

20

>>> y = m[::2]

>>> len(y)

3

>>> y.nbytes

12

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

Z R

>>> import struct

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

>>> x = memoryview (buf)

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

>>> y.tolist ()

([ro.o0, 1.5, 3.0, 4.5, [6.0, 7.5, 9.0, 10.5], [12.0, 13.5, 15.0, 16.5]]
>>> len(y)

3

>>> y.nbytes

96

3.3 B HE.
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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 MU #53K 1B Y BIAE SR IR struct BEHUETRRALPE . X TR memoryview (b'abc') [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 .
T 3.3 iR I 24 ndim = 0 BM{E N 2 e I AN T4 None.,

strides

—AEHOLH, il ndim BREES H AT AT RN, AEDT B B4R AT

SR o

AE 3.3 U RL: 24 ndim = 0 INME %S JTCA I A H-N None.,

suboffsets

Bt PIL AR RN . ZEDUE NS HFE .

c_contiguous

— AT N IEE AN C-contiguous fAT /R{H »
3.3 Bl ise.

f_contiguous
—AFBH NFFSE AN Fortran contiguous W1 /K1E .

3.3 B IhE.

contiguous
— RN A Ay contiguous AT /R{H .
3.3 B e
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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,)

HHEAMZ WL —H, F£EWLE x in set, len(set) fll for x in set. fEA—FRFWEZIE, £G
HALSRICRN B SAHAMT « AHNVHL, AR IRERT] . Y SO 7 5 25k

HEIAWAMHEEGIE, set fifrozenset, set KRR AARH --- N FTPAMEH add () F1 remove ()
RFER VAR . TR AR KA, B A WG AE, BA R EF i py s s M AE A ICER . frozenset
RABUERA AR I H o Mhashable - H PN ZAER OGN BEFFERAS s TR e mT AR F VR il i) d sl o A2 A g T
-

BT DAV set M1ERR, JEZSHY set (52 frozenset) 38 1] DA I K LAIZ 5 4r BRI U R AN RS TGS Z
PRANE, Bl {'Jack', 'sjoerd'}.

P i i A B A AH R B 7R =

class set ([iterable])

class frozenset ( [iterable] )

IR Bl —AN T set BY frozenset X142, HIITZE K QT iterable, AW ITEE VT Nhashable, EFRmHES
MR MES, ITANZEGUIN frozenset X4, WIRKSEE iterable, WIKF IR [B]—ASH )25
Eh.
ESERINEA Ly w el
o RIS S N PAE S e R 7= { ' jack', 'sjoerd'}
o [ifgEAMESR: {c for ¢ in 'abracadabra' if c not in 'abc'}
o (i fHRAIMTESS: set (), set (' foobar'),set(['a', 'b', 'foo'l)
set flfrozenset MSLHIHRALDAT #fE:
len (s)
RIS s T EEE (BRI s EED .
X in s
R x 25k s R .
X not in s
Fril x 2R s HR R .
isdisjoint (other)

WMRESTEA G other A MICEMIR True., 4 HACY N EAILENTEAN, WEH
N e S

issubset (other)
set <= other
o2 15 46 5 TR RS TC R HNTE other 2 1,

set < other
KA BN other IE T4, B set <= other and set != other,

issuperset (other)
set >= other

KRS other HHAR N ICHEEL G Z

set > other
K EEE BT N other W EHLSE, Hl set >= other and set != other.,

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

REl—ASE S, HhaEk B IE4EA DA others 158 G AHIIICE.
intersection (*others)
set & other & ...

R ARG, AP RS G LA others 15 BT A & HIHARIICE .

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

R ARG, HAP A R TTE others 15 I A & HATFAER LR

symmetric_difference (other)
set ~ other

BEl A S, HARTREUR T LGSR T other T8E RS , (FANRENR & T W% .

copy ()

R A R A S DL
o o=, o2 B & M A Bunion(), intersection(), difference(), DA
K symmetric_difference (), issubset () Fflissuperset () F S EZFER EA L2
ERZE. MEZ R, BN s B R AN RS HONES . XS T4 5 B b ETE
LU set (Tabe') & 'cbs', MAEEREEPETE MR set ("abe') .intersection('cbs'),
set fllfrozenset WX FEASEAGNILE. WMMESGY HYHNMEATHENTTEHEETH
— N EEZ N (BRI AXTFHT4) RIS, —DEAY B CYH A — I EANETE (G
B THEEREAME) N FR AN EES. —PMEAYHEMNYHE S M EANEBE (WG
FHEEEEARHE) KT R 1 ES.
set WL Bl S5rrozenset W SEH 2 [ B F AT K A H T K. Bl 41 set ("abe') ==
frozenset('abc')ﬂg[]True, set ('abc') in set([frozenset('abc')])tﬂfﬂig

THESMHERIFAREME) heaHir /8. B, (EEWAIES AR LG A E B A X
T, HILPAT ArA iRk [e] False: a<b, a==b, or a>b,

HTEAIGE L THHET (THXR), HHEEGWRINGIEIist. sort () FEREHIFIEE Lo
EERICE, ST, WA Hhashable,

R Tset LWl Hrrozenset [ — 3k il i 12 B/ I& B 5 58 — A B AE BOHH H g 25 84, 6 4n:
frozenset ('ab') | set ('be') ¥ik[E frozenset HLH,

TERINE TR H T set MARH AR AN frozenset SEFIRTHAE:

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

RS, ISk E others KT ITLE .

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

RS, HORE TR others ILIFAEICE .

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

WS, BERE A AELET others FYILE.

symmetric_difference_update (other)
set “*= other

B S, RRBAET RGN — AR FfAER TR

add (elem)
FFICE elem TMBNE AT .
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remove (elem)

MEEG TG ICE elem, WIFR elem NFEAETHEEGHNEE| K KeyError,

discard (elem)

WIRTCEK elem FAAET A PR HAD R

pop ()
WA R IE IR A TE% . WA NN &5 K KeyError.

clear ()

MEEGHHREERPT A ICE -

R, JFiB8 B WA fupdate (), intersection_update (), difference update ()
Msymmetric_difference update () FIERERALE A ERIFTZIENSEL

W E, _ contains__ (), remove () flldiscard () Jy¥EW] elem 5 A] e —1> set. N FEkf—
ANEM frozenset TR, SR elem I[GHAIE— MZRBINTS

4.10 BREFSEY --- dict

mapping 3G 2 fhashable (EBGTEUEEXT S . BUGHE T AT 28X0 % . HEIICH —FidnEpug Ry s, (R T
HARI NS TS F 11st, set Htuple ZBNEL, PAfrcollections fEdk.)

FUIEE JUF W DUREME . dEhashable f(E, EPEEFIER. FHBOAB W ARBEE (IR ETHIN
FEXTGARHIEAT RS ) AT F RS . B0 2820 AR o o A 5 LA A — B = SR (A 45 (sl
1A 1. 0) WA AR IR R G F—F Ak H . (HEWHER, B TR0 T s Bl i U2 s,
PRI A B AN R Y )

FITT DUE AR AR S A R e BRI RA S TS 2 R E, Bl {'jack': 4098,
"sjoerd': 4127} B{ {4098: 'jack', 4127: 'sjoerd'}, WAL dict MR .
class dict (**kwarg)

class dict (mapping, **kwarg)

class dict (iterable, **kwarg)
Rl —ASF L, E TR R AL E SRR AT e 2 W KB SRR a1 .
FHLA] 2 Ay Aok
o [FHAEHESHNLAES R 2 EXM s {'jack': 4098, 'sjoerd': 4127} or {4098:
'Jack', 4127: 'sjoerd'}
o HFHFHMESE: (), {x: x ** 2 for x in range(10)}

o [ BB MES: dict (), dict ([ ("foo', 100), ('bar', 200)]), dict (foo=100,
bar=200)

R A B ESE, RS, WRAH—MIESEOF BB TR 4, falE—
A HA G S R B ) 8 . BIGE, B SR AU — A iterable 35 . R PTEAXT S
P BE— T AR B 5 — AW 5 AN JC R B AT a5 o B — T ) 20— X SR WA 8 - S ) —
gf}%:%ﬁ%%ﬁﬁﬁﬁﬁ%ﬁoW%~¢%$ﬂ~ﬁﬁi,ﬁ%%%ﬁ~4ﬁﬁﬁﬁﬁﬁ%?
L FRE

IR TR T SR, W TS ROHES PO A SR T AL B S HAE A 7. AR A R
CAFTE, KA X SEIEREIORA CES BN ES

VERTERN, PATF/RFLRERFHRIYET {"one”: 1, "two": 2, "three": 3}:
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>>> a = dict (one=1, two=2, three=3)

>>> b = {'one': 1, 'two': 2, 'three': 3}

>>> ¢ = dict(zip(['one', 'two', 'three'l, [1, 2, 31))
>>> d = dict([('two', 2), ('one', 1), ('three', 3)1])
>>> e = dict ({'three': 3, 'one': 1, 'two': 2})

>>> f = dict({'one': 1, 'three': 3}, two=2)

>>> g == b == ¢c == d == e == f

True

BB IR AL X 8 S8 07 UL B G A %0 Python ARIRFFVE Ay, HoAt Dy 50 m] il 4
AR B -
XL SR AT (PR SRR 2 Y 22 S8 ) -
list (d)
AR 5] 74 d R BT R S 3

len(d)
R [E] B d TR

dlkey]
R d DA key SRR, QISRB ORFELE key WS35 | K KeyError,

R FHAFREL T HYE __missing () HH key NFEAE, W dikey] #AERHRE %7 EH
W7 B key VENBEL. dkey] BEERHRIIEE] % __missing_ (key) A FrR M5 & B
XA RE . WA A E O E S AR __missing_ (). WIRKEN __missing_ (),

&5 kKeyError, __missing_ () WE—NE; EAGERE L6148 &

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

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

0
>>> c['red'] += 1

>>> c['red']
1

LW EFEAR T collections. Counter LB . 846 75— AR _missing_
HERH collections. defaultdict Fi{f .

d[key] = value
K dikey] K value.
del d[key]
F dlikey] M d PR, WERBUSHRLELE key W5 K KeyError,

key in d
R d HAFAERE key MR A True, HNRME False.

key not in d
ZMT not key in d.

iter (d)
IR A B B TR IR . X2 diter (d.keys () BPEFER L.

clear ()

Bl S A iR

copy ()
1R[] J e B R DL
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classmethod fromkeys (iterable[, value])
ik B iterable AN E—ASHT 78, FHRHB(EIN value.,

fromkeys () se—IRIEFHFHAET . value BRIAK None. FrAE#F R 51— Bl i 5L 61,
PGl value R —A AT ZE X R B 025 3 0 H @ 1A 2 U o BEARBORN A EL, T el 57 ot
T

get (key[, default])
MR key AEAE T R[] key HMH, 3R] default, Q02K default 45 HMBRIN K None,
MmN ey| kK KeyError,

items ()
IR I (5, (E) XD AR — R . S IALIE T % S AS,
keys ()

IR Ay IR U — TR . S DAL 2T 7S A .

Pop (key[, default] )
R key FAAE T b LR RS BRI IR 0 A, A5 WIR[F] default. TR default R 45 H. key AT
T, M5 kKreyError,

popitem ()
MNF IR ERIF IR —A (58, (&) Xf. BEXTSH LIFO (JiE5ed) rRUT R El
popitem () AT X FHMBITIHFEENEN, XTEEARBETEERBEH . WRFHRZ, H
Hpopitem () ¥5| kK KeyError,
TE 3.7 BUE L BAE SRR I LIFO WY « FEZ WA, popitem () 23k Bl — AT R S/1H
PO

reversed (d)

R A A R L R R R . X2 reversed (d.keys () BYPEER .
3.8 FrhR I RE.
setdefault (key[, default])

ISR ARG key , BB O(E. WAL, FBALEH default (15 key , TR defauls . default
5}(1)\7‘9 None,

update ([other])
TR H other HSEMEXN T Fr 7L, B AN, & None,
update () 25— NFMIF G, 80H MO EAEXT (DU D 0 o4 sl H At np 2 A%
ZFOR) MBI S ARG T XREFSH W2 DU BT 5 2 i S8 6 B8 87 7 8 d.
update (red=1, blue=2),

values ()
1R[] A R — DT . S AL 3 %34S

A~ dict.values () MEZ BIEAHEME LR RS 2IR ] False, XTE dict.values () 5H
H B F A i [R] BE 1

>> d = {'a': 1}
>>> d.values () == d.values|()
False

d | other
B d 1 other T BEFIMER AN @ — DO FH, PIE LAER 278, 24 d 1 other 45 FH W] E AT,
other WEILYG

3.9 BN HE.
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d |= other
I other {ABEFMEE BrFM d | other B PAEmapping 8iterable (EBAERNT « 24 d Fil other A5 HH [ £ I
other WEA G .

3.9 B fE.
PIAF I RS EACY BEATRA MW (%, #) WEA S CRFENY) . H7 L (<, <=,

>=,">") 5| K TypeError,

FULOREEARTA o 3RO B SR A ST MR PRSI0 S B A B R

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

>>> list (d)
['one', '"two', 'three', 'four']
>>> list (d.values|())

(1, 2, 3, 4]
>>> d["one"] = 42
>>> d

{'one': 42, 'two': 2, 'three': 3, 'four': 4}
>>> del d["two"]

>>> d["two"] = None
>>> d
{'one': 42, 'three': 3, 'four': 4, 'two': None}

1537 B G IV 2RI EANGE . HATH2 H 3.6 BIFHHG CPython KA .
IR T SR T

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

{'one': 1, 'two': 2, 'three': 3, 'four': 4}

>>> list (reversed(d))

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

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

[4, 3, 2, 1]

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

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

TE 3.8 MU ek I IIAE 2 7T 3 o
S

types.MappingProxyType A FIRAIE—~dict B HEME.

4101 FRUEHR

Hdict.keys (), dict.values () fMldict.items () TR FXTEE B 2, ZNSRAeFHLAHD
— MBS, XEWRE Y TSRS, RS S

T T DA A DA A 5 OGS I B8 - SRR A T -

len (dictview)

AR o] LY 2% H AR

iter (dictview)

WA EE (DA (%8, ) honERMITAHRR) MRS
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SEFME A He 3l A BT P B TR X ARV 210 () KRB (L, #) X:pairs = zip(d.
values (), d.keys()). B —EEMHENFEH T E pairs = [(v, k) for (k, v) in d.
items () ].

AEAS IO 5 5 i 4 2% F IR0 B 2B A T iR AU T BE S | K Runt imeError B Joikse ek U %
H.

T 3.7 BOE R U7 20 PR A -

X in dictview

TSR x @XM A (O (TR — S OL T x Bo—A> (8, &) o) WiRIE True.
reversed (dictview)

IR ]3P AR B (B kAR o R e 5 e AR s A e A T2 A

TE 3.8 AU Pk - SRR R A 2 RT3 o
TS, FAHAHAEE Hala sy, WURIraEa e s, B (#, &) MuEAEEH
A, W24 HAERSEUTES. (EHAERWARAEUTES, REAHERESAEELN.)
MTRUTHEEGHME, Mg iEcollections. abe. Set Frg LN AETRERAERGE A0 (BN ==, < 5
/\)o
— Ml B AR I ) 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', 'juice'}
{'juice', 'sausage', 'bacon', 'spam'}
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4.11 ETFXEEEXRE

Python ff) with iB4A)SZRpE LT R SCE BN E LR T B SGX— M. BEXRpg s 17X L]
g‘}‘i, SO P B & R E SGEATIE BT SC, IEIE AR A TR AR B R S, HEE AT R EE R
iz R

contextmanager.__enter__ ()
HEAGBATES B SCH R ] G B BB 120a 4TI R SO HARRT S . R R B 2 95 31 0T
Ub BRSPS with BRI as AR IIFR AT .

— AN IR A B R SCE PR AR 19 01 T2 file object. SCFXT GRS __enter__ () IRFIHH &, PATY
Yropen () B MAE with B4R LR SckBR.

— AR ] BT ) B SUE BRI B Fid decimal . Jocalcontext () FrREIMINT S, SR PR
SPGB decimal | R SCRCAJE R decimal R SCH—ANRIAR IR BRI AR . 3X F VX with 5]
AR 24 1T decimal R SCHF TR R, AN with iBAAANRARHD

contextmanager.__exit__ (exc_type, exc_val, exc_tb)
IR BT bR SO R ] AN AR R R HH BT 2B AT ART S 3 2 A5 B 24 B B il . W RAESAT with
WARE ARSI R T RE, WSHSEERENEL., EHAKPIWER . FEHAEL T =425
¥J°h None.,

H B T5 R 1R 8] — A EERF B with THABR R 7 I RS AT S with TR 2 S iiEA . 75 005
FARHE I IR R AT IR dk St . ARSI IR AT IR K A 1 S B S BUC with SR A A b &
A AT AR S5

2 AT S 20 N B A B R 5 | e S, O VR B 24 ] — MR (B AR A 5 VA B i 5
JEFH B BT | i o . XAV B SCE B DT (G I exit () TiARMIkE R
&

Python 7 SC T —28 BN U B ER R SRR 5 I ARAR [ . SO BT R AP S P, DA R 07 (M4 A
BN BERISEAR BRSBTS B R SCE BRI DASS , AREBA LA . S context 1ib i
ESiceer i PNIbEN B

Python [fjgenerator flcontextlib.contextmanager Mg it T S P X e iy (5 7 =X, 5
ffi Hcontextlib.contextmanager % ifige R M — DA MAF R, ERFRE— DL T LEM
_enter_ () and __exit_ () JF¥EM_ETN SCE LS, NP2 H R 48 28 0 1Y A AR R BT 7 A nY 3k
e

IR, Python/C APT H Python X4 (R 2 BU 454 v - I EF R 8 0 L T IRE o R E SGX S g
SRR ANRF EATIVE N8 1 Python R 1 1A kg2 i, S E BT R S asAE L, AN e iy
HIFFEY T AZIEASTT

4.12 Generic Alias Type

GenericAlias objects are created by subscripting a class (usually a container), such as 1ist [int]. They are
intended primarily for rype annotations.

Usually, the subscription of container objects calls the method __getitem__ () of the object. However, the sub-
scription of some containers’ classes may call the classmethod __class_getitem__ () of the class instead. The
classmethod ___class_getitem__ () should return a GenericAlias object.

it If the _ getitem__ () of the class’ metaclass is present, it will take precedence over the
_ class_getitem__ () defined in the class (see PEP 560 for more details).
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The GenericAlias object acts as a proxy for generic types, implementing parameterized generics - a specific instance
of a generic which provides the types for container elements.

The user-exposed type for the GenericAlias object can be accessed from t ypes.GenericAlias and used for
isinstance () checks. It can also be used to create GenericAlias objects directly.

T[X, Y, ...]
Creates a GenericAlias representing a type T containing elements of types X, Y, and more depending on the
T used. For example, a function expecting a 11 st containing £ 1oat elements:

def average(values: list[float]) —-> float:
return sum(values) / len(values)

Another example for mapping objects, using a dict, which is a generic type expecting two type parameters rep-
resenting the key type and the value type. In this example, the function expects a dict with keys of type st r and
values of type int:

def send_post_request (url: str, body: dict[str, int]) -> None:

The builtin functions i sinstance () and issubclass () do not accept GenericAlias types for their second
argument:

>>> isinstance([1, 2], list[str])
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: isinstance () argument 2 cannot be a parameterized generic

The Python runtime does not enforce rype annotations. This extends to generic types and their type parameters. When
creating an object from a GenericAlias, container elements are not checked against their type. For example, the
following code is discouraged, but will run without errors:

>>> t = list[str]
>>> t([1, 2, 3])
(1, 2, 3]

Furthermore, parameterized generics erase type parameters during object creation:

>>> t = list[str]
>>> type (t)
<class 'types.GenericAlias'>

>>> 1 = t ()
>>> type (1)
<class 'list'>

Calling repr () or str () on a generic shows the parameterized type:

>>> repr (list[int])
'list[int]"

>>> str(list[int])
'list[int]"’

The __getitem__ () method of generics will raise an exception to disallow mistakes like dict [str] [str]:

>>> dict[str] [str]
Traceback (most recent call last):

(Rt
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File "<stdin>", line 1, in <module>
TypeError: There are no type variables left in dict[str]

However, such expressions are valid when type variables are used. The index must have as many elements as there are
type variable items in the GenericAlias object’s __args_

>>> from typing import TypeVar
>>> Y = TypeVar('yY")

>>> dict[str, Y][int]
dict[str, int]

4.12.1 Standard Generic Collections

These standard library collections support parameterized generics.
* tuple
e ]list
e dict
* set
* frozenset
* type

* collections.deque

* collections.
* collections.
e collections.
e collections.
* collections.
e collections.
e collections.
e collections.
* collections.
e collections.
e collections.
* collections.
e collections.
e collections.
e collections.
* collections.
e collections.

e collections.

defaultdict
OrderedDict
Counter

ChainMap
abc.Awaitable
abc.Coroutine
abc.AsyncIterable
abc.AsyncIterator
abc.AsyncGenerator
abc.Iterable
abc.Iterator
abc.Generator
abc.Reversible
abc.Container
abc.Collection
abc.Callable

abc. Set

abc.MutableSet

4.12. Generic Alias Type
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e collections.
e collections.
* collections.
* collections.
e collections.
e collections.
* collections.
e collections.

e collections.

abc.
abc.
abc.
abc.
abc.
abc.
abc.
abc.

abc.

Mapping
MutableMapping
Sequence
MutableSequence
ByteString
MappingView
KeysView
ItemsView

ValuesView

* contextlib.AbstractContextManager

e contextlib.AbstractAsyncContextManager

e re.Pattern

e re.Match

4.12.2 Special Attributes of Generic Alias

All parameterized generics implement special read-only attributes.

genericalias.__origin

This attribute points at the non-parameterized generic class:

>>> list[int].__origin___
<class 'list'>

genericalias.__args_
This attribute isa t up 1 e (possibly of length 1) of generic types passed to the original __class_getitem__ ()

of the generic container:

>>> dict[str,
(<class 'str'>,

list[int]].__args__

list[int])

genericalias.__parameters__
This attribute is a lazily computed tuple (possibly empty) of unique type variables found in __args__ :

>>> from typing import TypeVar

>>> T TypeVar ('T")
>>> 1ist[T].__parameters___
(~T,)

W

* PEP 585 -- "Type Hinting Generics In Standard Collections”

e _ class_getitem__ () -- Used to implement parameterized generics.

e ;27 (Generic) -- Generics in the t yping module.

3.9 B HE.
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4.13 HitNEXRE

AR SR SE AP AT G o K BERT RIS R — PR EAEE

4.13.1 iR

BREBE— R B 2 IR VT ) m.name, X HL m Jy— LN name V517 E SCHE m (A5 R — A4
Fro BEIBRJBIERT AR . (WTER import AN MR XIS M —FP#fE; import foo A
RIFAE—4N foo REHRTS , T2 BERAFAE—DXIT 44 foo RIBHE GRAME) 2 3Ls)

FEABESAA— METRIRIE ot SRR BIOF SR T I RO T I SR B
&, RFHEHN _dice R RATNE m. _dict__['a'] = 1, X&fm.a Ol 1, A
fBH m.__dict__ = {}). REWEEZBY __dict__.

B TR PR &5 X b <module 'sys' (built-in)>. fEEMN A0k, M5

<module 'os' from '/usr/local/lib/pythonX.Y/os.pyc'>,

4.13.2 25354l

T T X e 2 7] objects 1 class,

4.13.3 R

PR G 2l 1 pR e SCBTEERY . X R BT S B ME— B E 2R B func (argument-list).,
SEPR_FAFAEPI RN A A BR B 520 N BRECRI R P @ LR Wi CHERIBERBE (JH A R E) . (BB
FAAE, FEXSREBAFE .

W45 B % 7 function

4134 B

Tk B R R R R R AL . AAEAIE: WEYE (BIINF)%A append () k) FIZRLHEIH
Ve WE IR R BT ROEE .

QAR AR S — N SEF R A s (RIE SR 2 25 B R %) , IRSAF B —DRpIRRT 4 grE 7 ik (5
PR =87 k) W5 U, BaX self ZEURMBISEINER. 950 I kKA WA Rk H e
m.__self  #AEIZIEMNS, Mn.__func_ BEIZTENEE. HH m(arg-1, arg-2, ...,
arg-n) BEEM TR m.__func__ (m.__self_ , arg-1, arg-2, ..., arg-n).

FERBOT R ML, FBE T EN GBS RBUE R R M. B, T IORE IS b AR T 2 M e KL
X4 (meth._ func_), WICAARVFBREEI E T RN B e, S B8 T IRy @ 1 & 80|
KAttributeError, MEBLEITIRBIE, WRLATE T Z KRB0 Gt B AU AT 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>

(Rt
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AttributeError: 'method' object has no attribute 'whoami'
>>> c.method. func__ .whoami = 'my name is method’

>>> c.method.whoami

'my name is method'

W2 AE RIS types.

4.13.5 KBHR

A X G BRI K FoR “OhgiiE” IR HAT Python FCRS, Flan— " pR%iik. BEATARF T REOT4
HEMALEXNHERPATERGH . XS E &R compile () REGRM], I AT R BT S
__code__ JBMEMHFIREL. 1S code fibk,

AT PATE AR g (ARG P AR ) fefiexec () Bleval () WEMREORIATEORIE.
HZ{E RIS types.

4.13.6 ATIMR

RER RN TR G AR X RAYRBUNE L N E R R voe () RIREL. FRBUBARIRIIBAE . ARl Aap
BRtypes &L T A RENBERIL LR,

KPR B R FR: <class 'int'>,

4137 =HE

x5 4 AN B R MHE A R BOITR ] o B SCRMT TR R A BE . 2505 A — R None (X 2 E
#FK). type (None) () & mla—~Eafl.,

MR EEN None.,

4.13.8 HERFHFHR

AR EW T YR (B slicings). B A AT RO EAE . B S HA —FMEEL 1ipsis (X ED
WEAFR). type (Ellipsis) () &M EIIipsis Bf,

RGN ELllipsis B .. ..
4139 REANRK
WX G VRN LR A ez B T EATIA SRR 2R B iR [B1E . 1525 7] comparisons | fift B 2 {5

B KEHNHHAG —FME Not Implemented, type (NotImplemented) () &4 REXAEH.
SN Not Implemented.,
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4.13.10 f/R{E

TR PR SR False Ml True. BAIGUHRF R EH EREE CR A g4 1 B s R
{H) o TERCFRM TR SCh (BAngOERARZ ARSI ), BRI A0 BT HE O Fl L. NER
iﬁu)oool () ATPARIHEBAE RN NRE, REORE BT — M ERE (S HIRE e i
7)o

BRI EIET AN False Fll True.

4.13.11 PIEPITR
A R RIE SIS types, HA R TRt e . 11X R DA KT R R 52645

414 BHm

T RIS X RIEBIRIN 7 LR A s m e, ENEA S ANEN . Hh—SI A dir () N
EPREIS .
object.__dict__

—AFIECHA SRR BN R, TS (F15) JEtk.

instance.__class__
RSB IRHIE
class.__bases___
HIZENS G B 2R BT ) T
definition._ _name_
CANIC | O RV NN (1 o i Ra VL & o S DR
definition.__qualname___
XL R HE. RS AR S A qualified name
3.3 FrihfE.
class.__mro___
B PR SRR e, FEJT R A S BT e R AR
class.mro ()

W YERTHE— A OISR E A, DR ILSEHE S AT I . B S TESE LB g 4 A
T mro 2z,
class.__subclasses__ ()

Each class keeps a list of weak references to its immediate subclasses. This method returns a list of all those
references still alive. The list is in definition order. Example:

>>> int.__subclasses__ ()
[<class 'bool'>]
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CHAPTER D

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
PABR A raise 1) from TR sE—A~ 20 i A

raise new_exc from original_exc

IRTE from 2 J5—RER WM — N T B None, EHEMSI KM SEH FoikE N _ cause_ . WHE
_ _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
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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

5 3.3 U HC ¥ T name 5 path &1,

exception ModuleNotFoundError
ImportError B ¥, B—DBIRTLIRPE CIBRF A import 51K YfEsys.modules HHF|
None B 25| % .

3.6 BRI HE.

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

T BN Y HRFR — NIB BRSO AR GBS - TR OU T B YR 18 AT / Ok
iR S, SEAETRFRHB None,

{Efi#: NotImplementedError fll NotImplemented ANu] HH#i, BI{HEATEMLIAFRABE. 1
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%‘?? LSRRI R AL (Flillos . rename (), filename2 ¥ RAE4 RS
Y "

¥E 3.3 flRE M EnvironmentError, IOError, WindowsError, socket.error, select.error

5 mmap.error B HHB|OSError, Mgyl fEREIHA T2,

1E 3.4 BUEY: £1lename JRIEIAERHRAE 4 MBI R SCITS , AR 2 S P el 5 T 30 R G 1
PEATIIS Z SRR IEANEESIN T filename2 #4525 S AR -

exception OverflowError
MEARIBAMEER KB TCERIR T K XX RBECR A BE AL (T 5| KMemoryError
ALEFESR) o R TP R, AT RO Hh BRI EIF L 5% OverflowError, [AH
1E C i/ DX SO i R AL, REHOF RB A G4

exception RecursionError
I 5 R A HRuntimeError, ‘B £ 7E fif R 48t D & L8 o & R HIE E (S Wsys.
getrecursionlimit ()) B#%5] % .

3.5 Fiahae: FEZ mik A5 A Runt imeError,

exception ReferenceError
WS R weakref . proxy () BRI QIER S5 | FIR DTS T W5 ot B I v e
PERRES 1R . AR5 E 25 B S Mweak re £ L,

exception RuntimeError
2RI B — AV TR AT AR SE B R | A RIRRUME R — MR TS &2 T A4 )
TR

exception StopIteration
HI N E R next () Mliterator )__next () IFikFrGk, RRFRZEREAGE 4T —5i.
SRR A AR value, BAEMELSHIIERSHA S, B hNone.
2 —A~generator B coroutine FEGR IR, K5 & — P StopIteration SLH], PRER B IER 4 H
VESFE A value B2
U AR AR AN FL R B[R] 3 5| & T StopIteration, B X W NRunt imeError (Ff
ffstoplteration fRENFEH REIEED).
TE 3.3 CEHC: ISINT value @R HAR AR AR B BUN AR IR FHE Y DI E .

FE3S5 R 5| AT from _ future_ import generator_stop 5ZH RuntimeError %
e, %L PEP 479,
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15 3.7 BCE S BRI BT A AU 5 PEP 479 FEA il ds 51 AW stopTteration FiRIF P L

“HRuntimeError,

exception StopAsyncIteration

WA —~asynchronous iterator S5 __anext__ () FIERS| A AMEIEEREE,
3.5 Bl hE.

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

FHEBI st r () R BRI E

filename

BB R ITHE SR 24 8
lineno

KRR SR TS . AT5 RN 1 FF- G XA 1T Lineno A 1,
offset

RARE RIS g . SSRGS T E DN FAF W of fset 2y 1,
text

B AT SR ACRS SOA
exception IndentationError
AR KR EIR R . X syntaxError B—P 1K,
exception TabError

LG 5 BT SRR A AN — B PR S | % . iXJ& IndentationError fj—ANF2,

exception SystemError
RS S BLN A 2, (EU DA DR B AR B B B T A RS | . KRERI(E—
K TAF A A7 (R NIRRT ) -

PR B 2405 I 0] g 525 VR BT FH Python fERERS BOAE & 5l i 90 N . 18 TA S 45 Python RS B MU A5
(sys.version; BEHATEAR A Python 2 TETFUGHT BT ED oK), BARMEHRIEE (55 BT REC{E)
DA AT B fi 2 2 B R RE T IS

exception SystemExit
R HEHsys.exit () RG] &. B4 K HBaseException i N EException PABIAREA 24 4b
W Exception PACIEEAMES . XAV SE EE A REH S ERER L E . S B AR w3,
| Python fFRERR SRR s ANSFTEEMIAREIGE B . MG kS 5% i8S sys. exit ()
BRI . WERAZAE R — AR, WE IR ARGR HIRSHY (S84 C i exit () B WRZMEN
NOjflyey MR ARSI A E; R HALZER (Blan7 4578 ) , ST BN S (E I 68 RS
.
Xfsys.exit () PR SBES R —A T 5 DVERE AT IH A BEFE 7 (try 1B finally 1A)),
I BLAEAS AR n] PATAT — BEBI AR T AN 0 ' 2R R4 il AU o SR 2 X i SE b 75 B BAR W (B ande
W os. fork () ZJaMF#FEd) WAfifos. _exit ().

code
g iR HPRASTH B R EE (BRIAH None.)
exception TypeError
AR B TR BN IE M B RIS IFR T [ e RIRIMER — DT, A KRR
DEPCAYTEN o
B R A P AR5, PAZRIAZ 100 B X R E AT B A 32 SRR Y 24 32 508 o ISRBEAXT
G AR E BV E R KRR AN A SE L, Ir 25 | A i 24 SR VoA Not Implement edError,
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B AS R LB R (BIINTEZR int WAMEAT List) WY B TypeError, (B ASHIIE IR
(BNt ANBERIEHIZ AMOEE) W)Y 24 S8 (valueError,

exception UnboundLocalError
27 bR RE T Y O SR A R R s AT SR, (H% O R 40 AT AT B R ] . R
%NameError E’\]#ﬁ*?%o

exception UnicodeError
24 %A= 5 Unicode A 51 4 i B AR S8 R N RE 45 | K2 o MR 2 Va lueError I—A 12K,
UnicodeError B —UHiAR M ek 4S5 R E1E. Bl err.object [err.start:err.end]
U R R R U R 8 TR A o

encoding

T R AR DRI 44 PR o
reason

T R e AR 2 5 DRI AT
object

2 A i 1 ] 2 ) R R 52
start

object FILHEIRHIFF I B RS .

end

object MILHEHRIAR R BRG] (RE).

exception UnicodeEncodeError

e R h & A 5 Unicode MRS IRISIFHEG K. IR H SR UnicodeError l—A12K.

exception UnicodeDecodeError

YTEARFE AR T %4 5 Unicode R BRINIFHEGI K . ILRF R UnicodeError l—T12K.

exception UnicodeTranslateError

TEREE AR P % 5 Unicode AH R ABR RN % . B2 UnicodeError B— 13K,

exception ValueError
2R A B BRI R B A IR R B EE A E AW S8, I B O R BE T SE RS 8 Y S5 1
W IndexError KRR 4G % .

exception ZeroDivisionError

YBEREEIRIZERE A SECBIRE K. KKIER— DT, BRI H R 8L,
T H AR A S Z BIAASHIARSS s M Python 3.3 JHR, EAT#REOSError 514 .
exception EnvironmentError
exception IOError

exception WindowsError

BRAE Windows 0] F .
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52.1 OS ®&

T REE NosError T3, BEATRHRYE RS RAINHE K.
exception BlockingIOError

B MERAES PR E N IEREN G (FINEET) B ERRE8E %, XRT errno

EAGAIN, EALREADY, ENOULDBLOCK fll EINPROGRESS,
T osError BAMEM:, BlockingIOError NG — 44N EN::

characters_written
— AR, FORTERHZERTC B AR A A MR A o B geh VO ZEmf i@k mT
e

exception ChildProcessError

BT HRE E A EAE R I 95| & . X}V T errno ECHILD.,

exception ConnectionError
ETER K R EL 2K

H T 2% FHBrokenPipeError, ConnectionAbortedError, ConnectionRefusedError
MlConnectionResetError,

exception BrokenPipeError
ConnectionError T2, HiXKEH AR IR XS E, SEKE AL XHNE ANERET
B 455 | % . X T errno EPIPE Hl ESHUTDOWN,

exception ConnectionAbortedError

ConnectionError W35, MigEssiubimd IEEuts] % . %WT errno ECONNABORTED.

exception ConnectionRefusedError

ConnectionError ¥, i giiimiE 4951 % . X F errno ECONNREFUSED,

exception ConnectionResetError

ConnectionError W T2, MIERGO i E BI85 % . XFWT errno ECONNRESET,

exception FileExistsError

4R 0 — N EAFAER SO R3] %o BT errno BEXTST.

exception FileNotFoundError
PRI SO H SNEAE RG] %o X T errno ENOENT,
exception InterruptedError
ARG PN S T RTIR5 | % . MY T errno EINTR,
AE 3.5 BUE I 24 RS A PEEAE S Wit , Python BI7ZES TR, BARZE S AR
KT HERE (RSN PEP 475) MiARS| &% InterruptedError,

exception IsADirectoryError

235 SR RF—A H S AT SCEEAE (Bltos . remove () F9%5| % . %W T errno EISDIR,

exception NotADirectoryError

RN — MR H SR RIAT H FRAE Blflos. 1istdir () W51 % XV T errno ENOTDIR,

exception PermissionError
MAERA JE B ARAEAUR A1 DT 1B PAT B AR R 5 | A —— Bl ke DSk RGEALUIR . b T

errno EACCES Hll EPERM,

exception ProcessLookupError

M E R TFAER R85 | % . X T errno ESRCH.

exception TimeoutError

B— D RGERER A RBIOB W E O N R85 %« X T errno ETIMEDOUT.,
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3.3 FrhiEhgE: Wsin 7 A BFrE osError T2,
B
PEP 3151 - 5 OS 1 10 SF-# 102 IR &M

5.3

4

- =
=

PAISFHEGOIEE SIS HSH TS0 SO TR
exception Warning
f el
exception UserWarning
AR B 7 A S A
exception DeprecationWarning
TSRt ) 2 BT HAt Python JFAC 1, I PASEAT -5 & F R AR S i B2

KBENE SIS M, 16 __main_ BIRAPHYTEILERSN (PEP 565). J&5 M Python Fr % 4% X, & 2
NI .

exception PendingDeprecationWarning
XFFE IR AR T L E B RS AR A O A A B
DA, PR AR AT BEAY 7 ) et e S RO BOIR TR AN T L, T Xk 244 i 2 1) 3 1 U4
FHffiflDeprecationWarning.
SREINE LS DA 20 . 3 Python FF %2 4% X, & BoR BB

exception SyntaxWarning

SR TR KA B I

exception RuntimeWarning
SRR AT AT AR R B B R
exception FutureWarning
USRI A R A 2 B XS DA Python T4 55 1 I BB P, AR 15 2 57 AR MEAR S 8 425 g
%.
exception ImportWarning
ST AT BE A B DA KA R R
KPCRNE I IR 20 . 5 Python T+ 4 4%

exception UnicodeWarning

5 Unicode #H 3¢ B8 A0 H 2

exception BytesWarning
Sbytes flbytearray FH &S 2

exception ResourceWarning

PEURA P AH S i R
D ERINEAG PRS0 o 5 Python F& % 4% X, i 2 87N 45
3.2 B IRE

EWIES TN i S
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5.4 FREBRXGH

N E SRR RGN

BaseException

+-—— SystemExit

+—— KeyboardInterrupt

+-— GeneratorExit

+-— Exception
+-— StopIlteration
+-— StopAsynclteration
+-— ArithmeticError
| +-— FloatingPointError
| +—-— OverflowError
| +-— ZeroDivisionError
+-— AssertionError
+-— AttributeError
+-— BufferError
+—— EOFError

+—-— ImportError

| +—-— ModuleNotFoundError
+—— LookupError

| +—— IndexError

| +-—— KeyError

+—-— MemoryError

+—— NameError

\ +-— UnboundLocalError
+-— OSError

| +-— BlockingIOError

+—— ChildProcessError

+-— ConnectionError

| +-— BrokenPipeError

| +-— ConnectionAbortedError
| +—— ConnectionRefusedError
| +—— ConnectionResetError

+-— FileExistsError
+-— FileNotFoundError

+-— InterruptedError
+-— IsADirectoryError
+-— NotADirectoryError
+-— PermissionError
+-— ProcessLookupError
+-— TimeoutError

\

\

\

\

\

\

\

\

\

\

\

\

\

\

+—— ReferenceError

+-— RuntimeError

| +—— NotImplementedError

| +-— RecursionError

+—-— SyntaxError

| +-— IndentationError

| +—— TabError

+—— SystemError

+-— TypeError

+-— ValueError

| +—— UnicodeError

\ +-— UnicodeDecodeError
\ +-— UnicodeEncodeError
\ +-— UnicodeTranslateError

[QR:323)
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+-— Warning
+—-— DeprecationWarning

+-— PendingDeprecationWarning
+-— RuntimeWarning

+-— SyntaxWarning

+-— UserWarning

+-— FutureWarning

+-— ImportWarning

+-— UnicodeWarning

+-— BytesWarning

+-— ResourceWarning
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CHAPTER O

AL ERAR S

AF ARG AL T2 B AT A A AL SOA AL B 55

TE— LG 2R IR 5 2 T id ) codecs Bt 5 SCARKE P BEAH % . EAMBIH S [ Python B A H3 22
I SCRY SR 72 R - st

6.1 string - HREFHFRIR/E

PARES:  Lib/string.py

0
AT )RR - str
FHR BT R

6.1.1 FHBEFEE

AR b S
string.ascii_letters

FXfrikascii_lowercase fllascii_uppercase HHaMIBHE. ZEAMKET1E S Xk,
string.ascii_lowercase

/NEFH 'abedefghijklmnopgrstuvwxyz' o REAMKBTIEE K, AokAdiE.
string.ascii_uppercase

KEF+#} ' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' o {EAMMITIHF X, Ao kA s,
string.digits

FAFER 10123456789,

99
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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.
15 3.7 UG A8 TR RSB R UR A2 H A4
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 BXFHBRIFE

str.format () JiikMFormat ter FILEMEMME X FATHIEIE (BRI T rormatter Reid, H12m
PAE SCEATTA C BN AR ERiER ) o HRTERS UL TR ep I, ERCH R —L, 3F B
— RN FHEREREA

PP EAMESE S {(} FERN BT B AEER S Z W N EBIUS FRISCR , S A IME
AN i s ARARTS SR T SRR S AR S AT, ATAE E AR S ({and } )

Bl 5 B iEIA e

replacement_field = "{" [field name] ["!" conversion] [":" format_spec] "}"
field_name = arg_name ("." attribute_name | "[" element_index "]1")*
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>

FAARKIERIARTE RS E, BB SK T A —A field_name 35 & FEEXHE AT AL I BUE 6 745 Bl
AZN B EEBRTS . field_name 2 J5A5 W] 1ER) conversion FEB, 'Bi—ANERIE ' Il—A> format_spec, Ft
PA—NES T ATk DXEEEIE TR R E I A EBRAAE K.

TGS s XA EIRIE S —T7,

field_name 2% B PA— ML F BT arg_name $T3k . WHAECT, WESsH— M E S5, RN KEFE,
M E S —A a4 KETF S RS A B 8T arg_names 24 0, 1, 2, ... BYJPS1, EATA PAGSRAS
W (MR ) , 850, 1, 2, . BBy HEhiliA . W T arg_name NEMGIS31, BILICELER
ATAFER i f AR T I (B 4ER 110" B ' 21 "). arg_name Z 5] DAY PAE BRI RS | HUR
PEFRBA . ' oname' BRAWRBSK LM M getater () EFEMAJELE, M ' [index] ' JBAWRIKA MM
__getitem_ () PATERGIEK.

TE 3.1 BOEM: MBSO X Fstr. format () RIPAEHS, L '{} {}'.format(a, b) FiHT
'{0} {1}'.format (a, b).
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TE 3.4 BUE M A BB HAASF X T Format ter Bl DA W o
— BB B A AT R R

"First, thou shalt count to " # References first positional argument
Implicitly references the first positional.

=

"Bring me a
—argument
"From to " Same as "From {0} to {1}"

References keyword argument 'name'
'weight' attribute of first positional arg

First element of keyword argument 'players'.

"My quest is
"Weight in tons
"Units destroyed: "

HH 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 .

H B SRR A = A " s XMER B scr (), "o WM repr () M "ta' WiHMHascii ().
JUABIT

"Harold's a clever " # Calls str() on the argument first
"Bring out the holy " # Calls repr() on the argument first
"More " # Calls ascii() on the argument first

format_spec “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 [[filllalign] [sign] [#][0] [width] [grouping option] [.precision] [typel

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" | "o" | "E

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 RIIRI DAL “BRARIER” B TR, BRI SEXIRTEZER N B o BEIRTAN A 7 S AR
EECRBIAR . FTRBEER, S b Rl 7S aEd e sy, eI 4 Ay A0 SIS A B
i) '0b', '00', or '0x" FHIZ. XTI EHREERE, BRESESHERE RS2/ NIV, B
FEHAH NG Ay o Gl RAA A /NG W IE LT, R 25 S A & M B INBUS A7 5. eAh, *
T v Al G B, REMEAS NG R PR LER.

v, SRR R GRS E N T A R AT . R TR KR B A FRAT, TEEOH 't R RIA,

TE 3.1 RCEM: I T v, ' I (S 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

AE 3.6 BRE N N T ' T (B S 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
MM TRE fill F58 0" H alignment 2581y 1=,

precision s&— N1 3EHECT:, FRXTPA £ and "FOASBITE S B/ NEUS S R 2 AN B, B
FXFTFLA "o 86 B IF S BUE B A NS HT G S R 2 DA . T AR, BN

R TFBR/ N A2 2 2 DAk A T BN AT T REUE WA e precision .
B, type HiE TR RN
AR AT RN AR

'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.

float flDecimal {HM ] i FnATAG:

)

X

Yo' | BREETHEGE. XTNAERRE o, R S AE R e B R B FE R Bl
R, REBHE/NBUS 2 miA—0L, ZiafA p ir, Bitp + L ASERE. Wk
FREREEE, WXt rioat RA/NBUSZ G 6 MkERE, TiXtDecimal W /RETH REAL.
WIS 2 SRR, WNBOS a2, BRAEMEH T # $E50.

"B BREIEGE. 5 e ML, ARFEZAAFETEM KRS FEE B0 AT

V| ERERE. MT N R ERRE o, RS S A NEUS 2 SR A o /B
WA WRSGERE, Wkt rioat RE/NUSZ )G 6 kR, MXfDecimal WMH
KE LG SR A RZEOIRERE . S/ INEUS 2 RSB B, MI/NEOS gl 25, Bk
B T # 2,

" ESER. 5 E AL, (HER nan #°o NAN HF inf #6508 INF,

Yg' | WHME. XTAEREr >= 1, XERBERAT] p MERENL, FREERDAE S
FORERBRATTEGEI %L, BT T EAER RN K5 0 2NN THS

1,

HERRA RN AN - B T FRR KA Ter HURGE p-1 PEATRS AL 45 R HA HE 8l
exp. AW <= exp < p, HA mPA-4 FIRF AN LA -6 F/RDecimal {H, %
BOFFFRNEAL £ FEIE p-1-exp BEATARENAL. BTG, B0 2R K
e FEE p-1 HEATRE AL . TEPIAMEOLT , A MR TR E R EE,
WA INEOR 25 B AR TR WS B R, BRARGE T " #1 ET0.
WARIGTEREE, SXffloat R 6 MHBENIHIRGEE . XTFDecimal, FIRMAS
WA R B X T AEXME/NT 1e—6 MM A S s/ VA S AL AR T 1 B
ERF B A R, TEHARRE DL T 0 2 68 SRR ik

IEIETS, IETEAM nan 270 HIgAE L inf, -inf, 0, -0 Ml nan, JEIEKGEEMIATR

JE o

G| AL RKOT g, ARZAAET HEEAER A SO "E . 8555 NaN b
KR NRGE

"n' | HE. X5 gt ML, AL ANTE TR S 24 i DR R A 2 R B
4

' HA . R IRPL 100 IRk E S () K, JETEAE AN E

Nonel XfF float KULiXEMIT 'g', ARZAAFET UMM & SRR ER, NMUSZERE
DR IR—OL. BT RORS B 2 R B R DURS B2 28 2 IO

X Decimal KPLiXAHYST ' B "G, HAREHT 247 decimal | N 3CH) context.
capitals {H.

SRR R st r () B PTRC A AR Ak B B R R AT
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- E w7 L)

ARG str. format () HIRIIARBIA KSR & Hbm L.

ZIBFEERZHER T S5IHAR & #2002, F@m T {3y Al - SRt &0 Bilan, , '%03.2£" ATRARY
WEH '{:03.28} ",

RS ATERIE SCRPBS AN [0, REAEDA /R Bt B o

VAR S 3

>>> '"/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'

HAFRVTR S4LC

>>> '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 (3-57j) is formed from the real part 3.0 and the imaginary part -5.
;)0 . '
>>> class Point:
def _ _init__ (self, x, y):
self.x, self.y = x, y
def _ str_ (self):
return 'Point ({self.x}, {self.y})'.format (self=self)

>>> str(Point (4, 2))
'Point (4, 2)'

ViR SA i
>>> coord = (3, 5)
>>> 'X: {0[0]}; Y: {0[1]}".format (coord)

'X: 3; Y: 5

B 25 S

>>> "repr () shows quotes: {/r}; str() doesn't: {!/s}".format ('testl', 'test2')
"repr () shows quotes: 'testl'; str() doesn't: test2"

XFFFSCAR LA B A 7 TE
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>>> ' {:<30}" . format ('left aligned')
'left aligned !

>>> '/:>30}"' . format ('right aligned"')
! right aligned'

>>> '/[:730}" . format ('centered")

! centered !

>>> '{:#730}"' . format ('centered") # use '*' as a fill char
'***********Centered***********'

Bift s+ f, s-f Ml s £ DAKIEEIERS

>>> "/: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 Tl S0 DA BB A [ (7 i A4

>>> # format also supports binary numbers

>>> "int: {0:d}; hex: {0:x}; oct: {0:0}; bin: {0:b}".format (42)
'int: 42; hex: 2a; oct: 52; bin: 101010°

>>> # with 0x, 0o, or 0b as prefix:

>>> "int: {0:d}; hex: {0:#x}; oct: {0:#0}; bin: {0:#b}".format (42)
'int: 42; hex: 0x2a; oct: 0052; bin: 0b101010"

MEHZ S TR B

>>> '/, )" . format (1234567890)
'1,234,567,890"

PR T

>>> points = 19

>>> total = 22

>>> 'Correct answers: {:.2%}'.format (points/total)
'Correct answers: 86.36%"

(o PR A R 2 e S A

>>> import datetime

>>> d = datetime.datetime (2010, 7, 4, 12, 15, 58)
>>> '"{:%Y-%Sm-%d SH:%M:%S}'.format (d)

'2010-07-04 12:15:58"

RES RS IR

>>> for align, text in zip('<">', ['left', 'center', 'right']):
'"{0:{fill}{align}l6}"'.format (text, fill=align, align=align)

'left<<<<<<<<<<!

'ANAANcenter AT

'>>>>>>>>>>>right’

>>>

>>> octets = [192, 168, 0, 1]

>>> " [ 02X} 02X} { 02X} {:02X]}" . format (*octets)

[@iEE3)
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(£ LT
'COAB80001"
>>> int(_, 106)
3232235521
>>>

>>> width = 5
>>> for num in range(5,12):
for base in 'dXob':

print ('{0: }'.format (num, base=base, width=width), end='" ")
print ()
5 5 5 101
6 6 6 110
7 7 7 111
8 8 10 1000
9 9 11 1001
10 A 12 1010
11 B 13 1011

6.1.4 BT

BT H PEIL T i PEP 292 Jrfii i i 5 fa (3 19 A7 ep B 07 Ko B PR Ep 1 — A 2 B B SOARE b
6 (18n), HMAEBLIASET , ST FRATEIA AN D B GCEAT SO R I A LU ) Python (8 HCA A B 747 R A% 504k
THRENIFE . VT HAR P AT LASEEL 1180 YRR — Bl 25 fuflilén 41,

PR FAFER SRR T S R, R DA AL

© 8 WENFFS BB RN S,

* Sidentifier JE ¥ HOFF, BRILE — &K "identifier" WBLGEE. FEBIATE LR,
"identifier" PRl MAEE ASCH FHET (B FRIL) HBRWFERFS, RRHKNG, AT
RILE ASCI FHH 3k o FE $ FAFZ IS — N EHEAR AR AR R R I 5O 445

* ${identifier} T sidentifier. M4 5{fF J5 BIRE A R E SRR 5 AT — 4 AR s
PFEAFT B, Bl "${noun}ification",

E?’?@% B’J,ﬁ\ﬁﬂﬁﬁﬁ IJI_L[ $ 4%‘@@&%]72ValueErroro
string FEHRAL TSP BN Template 38, Template 5 NI E:

class string.Template (femplate)
GG SR — BRI TR

substitute (mapping={}, /, **kwds)
PATBANE A, IR ] — A AT HR . mapping AT RTINS, b iy SR DERCATAR 1) 5 B2
E AR AT DASR L S T SR, R i R T RIS I S AT o 24 [ 45 HH mapping 1 kwds H
HAFEESE W, MDA kwds i) 5 A A5G -

safe_substitute (mapping={}, /, **kwds)
R Fsubstitute (), ANEZARUPAH & OLFFKRIE mapping F kwds 3£ 3], A2 5]
KReyError s, MR ER G AT MBSO 2R E 4 R P AT R . ) — S substitute ()
M2 AT E A DU LR § KEfR] Bk [o] § 1A JE5] A valueError,
BEITIEREN e, P BRI T RE A A HoAth e, (HVE R sl [l v] Y B A H A 2
5k —NFE. MA—FHKR, safe_substitute () HWAJRBMRARZA L4224, R ERHERER
2 AT AR B, BN S 2RI BT AR BT 5 BN 2 A% Python ARIRATHY
(DS

Template WSEHIBERME—A A Elim k-
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template
XA R AR template ZRAENIIXTR . — BRI, IRAMIZBECE, (HHFAGREHZR A
BEVTI o

AR S iy i AL ) 75 81 -

>>> from string import Template

>>> s = Template ('Swho likes S$Swhat')

>>> s.substitute (who="'tim', what='kung pao')
'tim likes kung pao'

>>> d = dict (who="'tim")

>>> Template ('Give $who $100') .substitute (d)
Traceback (most recent call last):

ValueError: Invalid placeholder in string: line 1, col 11
>>> Template ('Swho likes Swhat') .substitute (d)
Traceback (most recent call last):

KeyError: 'what'
>>> Template ('Swho likes Swhat') .safe_substitute (d)
'tim likes S$Swhat'

BEBT L ARATDAIRAE Template B2 B E S MATIETR . 20 FAT, BN TR 747 55 (R4~ I
Fiko NILHRY, AR AR EGX LR

o delimiter -- 3% J2& Fl K2 SN AT B A B 4 AT B A7 R THAE . BRIAMEN S RS R Ik
WFeaksX, A HSEBURAE BRI XT L E AR re . escape () o IMBHRBARABEAERN @2 5k Ar
AT BRAT (B ANAET- 28 2 44 25 [0) b 0L AN [ R 40 B A ) o

o idpattern -- X & ] R R A WAL TE S 0 5 OLAF AU IE N Rk . BOAE S IE W R R S (2
a:[_a-z][_a-z0-91%). QIRAH T &M H H braceidpattern “fj None N AR X 116575 A+ 417
TEFE S 5L

Wfig: o TERIARY flags A re . IGNORECASE, #i3{ [a-z] AJPAPCECAE L) ASCIL 34, PRI A17E
X LT T RS a.

1 3.7 UEEL: braceidpattern W] K 7E SRS 5 P ESFISMNHHERT IX 73 B A

* braceidpattern -- WLIETEIRML T idpattern {H72 AR AR (1 5 ALAFIIREC. BRIAE None FWREE ]
B idpattern (AIXEAETE S EBFISMBA AR ROB0 . MR MR T, R VAR LSS S HIA
AR5 1 o DA E SO R K
3.7 BRI HE.

o flags -- B+ AE 4 3 F T 1R 0 4 N 25 ) OE D) 2 0k SR Y B9 0 ) ek U bR, BRIAMECR re.
IGNORECASE, iE VLR re.VERBOSE i 2 & ¥ AiErR, Bt H & LW idpattern W70 846 TE4N 1
kX4 E.

3.2 BRI HE.

PR 5 —Fpikait, ARn] LA BRI L pattern HeFR LA IE M FGR A WIRARIAEML, P EAH N —
AN EA A A ARG IE KA 4 X LRI W T B S 25 BRI, DASTCRGE SRR -

* escaped - X NHVCHAEE P, AEBOABCHRD 5.

* named -- XAV AETE S0 HAATAPR: AR 2SS iR h iy 7 B AT -

* braced -- XAHICECH A IG5 1 G OATA PR BN 26 SR T i 4 R AT B ARG

o invalid -- XA VCFATAT AL/ AT GRE 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

S
S5 =B regex , HRAL T SARMEE re BRI APL 3 11, [AIHAHRAE TSN B REAITE 4TI Y Unicode 57

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,

* e R AR CPCEE 0 BME R ER, REZHILEFAH. ab* KPLR 'a', 'ab', #¥ 'a' J5H
BREEALEAS "o

+ 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 'R f e BIATEE RAR BEATEFR TR BEZ I UTHL . A IHEH AT X
AT M WERIENEL <. +> HEIEE '<a> b <c>', BRHASULEENFIE, MAUE '<a>'. 7B
WFFZ G m 2 FHERER DA E R4E T X F dfn: o Ty AT IC L : R AR &Pk et . fiff
FIEMR <. * 2> RESAUANPERL '<a>"' .

{m} XHZ IR IEN A EVCH m NEE; DT m Wil eS SR R . i, a{6} BIEEL 64 ra,
HEAREER 5 1.

{m,n} XTIENHEAT m 2] n WICHD, 7 m fln ZAHBUSEZL . A, a{3,5 FICEL3 ] 54> 'a'. Zm
m BN E RN 0, Z0& n $8E FRCNTRRIR . el a{4, b ¥FICHL 'aaaab’ mi# 1000 4~ 'a' B
BE—A "o, {HRHREVLHED 'acab'. LS ANEEAMS, 705 W ICIEHE MIE I 1% Z A1 5t

{m, n}? Hi—MBWHAFRIEREREE, R EDHFRFRE. i, X+ 'aaaaaa’, a{3,5} ILHL 5
A~ rat, T a{3,5r? HICEL 34~ 'a'.

\ B SURRIRFAY (FRVRRDERE '+, o, sl s Hfh ), s 3o — ks Rk s 2 et rihie .
WERAREA M FEIAE TR (o raw' ) SRFEBFHERX, 40 Python W H SURHLAE MEE T4 40
RFE P AR, Python AT a8 IR 5, BT FIFESF A Gt BIAEFAAFEE . A0SR Python 1] DAIH AIXAS
5, IBARFBHIEEN X EE IR . XK FEER RN, BroAm B, A SRR ES, I
B R AR AT

[1 HTRR—NERFES. E—IEGT:

o FAFRIDAMMMANH, AN [amk] PEAD 'at, 'm', BE 'k,

o WAEIRFAIIEME, Wl - B FAERE.  [a-z] FFUEEATAT] /NG ASCH F45F,
[0-5] [0-9] RFVEECA 00 F| 59 WIPIELT:, [0-9A-Fa—-£] RFUCEATAT /SR s -
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.

e 3.7 U AR — PR R I TE SER R DML WI, —DNFuturearning & 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],

(?) XRAMYRARCE (A T2 BREE OIS ). 2 SRR EREE T XA R AT
;Affiﬂ’ﬂi%‘&c XY T ARG S (?P<name>. ..) EME—RIBIAN. DA 2 H BB
R

(?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' fENNIBARICRMEHDRR, FTVENTARES &, SR - o LT+
MRS Bl P, Bt S TS AN R PLECE. £ Unicode F:0H, (2a:...) UIHAR

PLfC ASCIL, (?u:...) Py Unicode PERC (BRIN). 7 byte B (2L: .. L) PIHOGIEFH MBI,
(?a:...) YHICHILE ASCI GERIA) . X APy AR B4 A N ILHES, F55 AP IE R R 3252 1 o
3.6 BRI HE.

AE 3.7 MUES: 445 rar, "L F tut [FERER DARITE— N 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 () HKY repl ZH0T . \g<quote>

e \g<1>
. \j_

(?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)
HAEGH ~&2 "Asimov' WHIMEAVLHE. '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

TE 3.5 MO AShnE KA G5 SCRF .

(?<!-) PUERMEIMEZEIAE ... . XA negative lookbehind assertion (JGHLWTIEEEE) . RLIE
MG, Oa Rt 2 E K1 . i negative lookbehind assertion F 44 AL AT DAM “F44F 5
BRIFIRI A BT VLD .

(? (id/name) yes—pattern|no-pattern) UIHR45EH) id 5{ name 1715, 22 VLHE yes—pattern
, R VCAL no-pattern, no-pattern A3k, WAIDAREZMS. AT, (<) 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>",

P\ RSP AP AL R IR P SIAE LA N A o QSR A AN 2 ASCIL A B # ASCIL 4, AR AN

FERCRFILACSS A 74T Han, NS TLRSFAs ' s

\number PLEEFRENI G GRS R—AEE, AEM 1 FFHESS . LA (. +) \1ITHE 'the the'
B 155 55", (AASILAL 'thethe' (ERAGFHAIZM) . XARFIRF S HE M T ILRCHTE 99 4~
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Ao QR number EE—NUALZ 0, B number 2 =AN\BEHIEL, ERASWHEERL NG, 10
A NIERIBCFE UM FARG W, AR SGRR 12 AT -

\A HILEF AR I -

\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

15 3.3 U EC 3y \ur Fl U B SURA
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£ 3.6 UCE R f '\ RS ASCIL P AL AR HIEE LR i 12
£ 3.8 A HC: ININT " \N{name } ' # 73], SETFAFHFHES—F, EF T 4 Unicode F4F (Bil4N

"\N{EM DASH}'"),

6.2.2 HRAR
BEE CTIUA AL, wa, F—A5h. ALk BUR g i 5 i IE M SRR R I ER R A (T —2ukf
M) o HERHER IV, BRKIERFIENFRAR g, 2 FTEETHAE.
£ 3.6 U HC: An B BIE R RegexFlag KIYLH], X NHKikenum. IntFlag B TH,
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

HEfif: lidre. compile () 4ok, MBLRGAIRR B WEAT, A B0 I b i 7o
T 7% SRR )

re.A

re.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).

re .DEBUG
RORGMIFRTY debug (5 H., A NEARIC.

re.I

re . IGNORECASE
AT M KNG VLR kU [(A-2] W& VLl /NG F4F. Unicode PERE (Fbin U PURE 4) [FFEG
A, BRAERE T re. AsCIT ARic k5 A ASCII VLR, M7 F KA S AS X AN brid, BB E
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 /)
%A RE D), T (U+017F, £ T /NG K s) and 'K (U+212A, FF/RSCAF5). WEARMEHASCTT FRid, HEHPT
fi’a’ 3’2 AIVA” 7

re.L
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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) .

TE 3.6 R R: re. LocALE HEEM T byte #ER, i HAfEM re. AsCTT —#H .

1 3.7 BUE M W T re. LOCALE FRic i 4 IE XS SR FRAE g i I O & IO B 18 5 Kk
I AEVCAC A g m FL 25 2

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 B fE.

. 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
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['Words', ', ', 'words', ', ', 'words', '.', '']

>>> re.split(r'\W+', 'Words, words, words.',6 1)
['"Words', 'words, words.']

>>> re.split('[a-f]+"', '0a3B9', flags=re.IGNORECASE)
[ro', '3', '9']

%ﬂ%ﬁﬂ%f@i’ﬁ“ﬁﬁéﬂ , FFHILEREI PR RIS, LGRS R AN E TG W T45E
e

>>> re.split(r' (\W+)', '...words, words...")
[, '...'", 'words' ', ', 'words', '...', '']

DORERTE 73 PR ALK 2 Hh BRSSP AR A (07 2
R 23 PR S Bl — 2 ERCAAH GBI A 27 0 AR

>>> re.split(r'\b', 'Words, words, words.')
(v, 'words', ', ', 'words', ', ', 'words', '.']

>>> re.split(r'\W*', '...words...")

[", "’ Vw', OV YI-V, YdV, 'S’, ", VIJ

>>> re.split( (\W*)"', '...words...")

['l’ l-..V, |', T 'W" 'l, lol’ |', ’r', l|, 'd', 'l, ‘S', '---'[ lV, |', 'l]

1 3.1 BCE B B T R AR D S
T 3.7 BUE W 34 T 2 TR IRE

re.findall (pattern, string, flags=0)

Xt string 3R [ —ANANFEILY pattern IVCELSIF , string WAL A VEATEIE, DEPRCIEARE] A& 0] .
AR EAAE R 2, R — AN A g A cdms R (SRR A S — A dlE
) . IR S TEA R .

TE 3.7 JRE N B Ul IAE i AFE R — NS JE L T

re.finditer (pattern, string, flags=0)

pattern ¥t string BTG AR VUL, R BA—ANE B iterator fRAF T B fext % o string MNAEEN A 14,
VCRCH I S . 25 DURC A0 S 7E 4 R HL

e 3.7 R AR2S BB E Al DAE R — D2 i S B T

re. sub (pattern, repl, string, count=0, flags=0)

R A L repl R string e A0 AR B H B pattern TARAFAFZAF R o WIEARAECEA $3], WER
Ik AS H iR 8] string. repl W DA FEAFEREREG WOAFERFE, WM SO BT ES SO FIER S b #E
WYL, \n SWHEA A —DHATRE, \r SPEECh— A IZEMN, KIEZEHE. KRR ASCIT E4F5E
XFFMREBEAE ARG, SRS R AT . HoAth RS0 SUFHI BN \ & SRR IR RE l’rﬂfé%‘lﬂﬂ%&e
\6 & MFER A 6 AT VUBC ) i) T4 R B e, ol dn:

>>> re.sub(r'def\s+([a-zA-Z_][a-zA-Z_0-9]1*)\s*\ (\s*\):',
r'static PyObject*\npy_\1(void)\n{"',
'def myfunc():")
'static PyObject*\npy_myfunc (void) \n{'

WA repl 52— BB, IPERIEAAEER Y pattern HFOLIA M . XARBOUREA — it 5 24,
FaR Bl — NG T .

>>> def dashrepl (matchobij) :
if matchobj.group(0) == '-': return ' '
else: return '-'

(Rt
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>>> 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'

B AT DA — AR — M R 5

A ZHL count JE B R IR IKEL count WAHTIRAETRBESL. WIRAE WX NS HEBEN 0, Fra i
VUL . A2 @Hﬂﬂf'ﬁmﬁ/\*l&@ﬂfﬁ QBIFA PO, FrPA sub ("x*', -,

'abxd') R[] '-a-b——d-"

TEF -’f%é@ﬁ%é’]repli%éfﬁli ﬂDLFﬁL_B’JfP?XﬂIF] U, \g<name> &ffi {4 4 A name,
(?P<name>--) 1BYAPE L) \g<number> & FIEFL; \g<2> #id \2, HE#GR T L,

(¢
Pl

\g<2>0. \20 ?fﬁ VAR 20, TA A 2 R ERFE— D5 4F ' 0. ﬁ)iglﬂﬁ \g<0> 4t pattern {F:

H—HEAHHATTI

e 3.1 S T REARE S A

e 3.5 B AVCEE A A - 25 A

1 3.6 BUE M pattern AR AEL SC (1 '\ FI—A> ASCILFAFAN) Bt s .
TE 3.7 WU repl HIARFNEE L (d1 "\ Fl—A> ASCIT FAF4LR ) B A iR
e 3.7 R AP A 2 DT RO A4 I 2 PR e

re. subn (pattern, repl, string, count=0, flags=0)

FrhSsub () M, H2RE—ATCH (FHFE, BHEKED.
TE 3.1 U BT ] EARIC S AL
e 3.5 R EC: AVCRE R A - 2 7R

re.escape (pattern)

% 3 pattern W RFFIRFAF o QSRR AR B AT REAL & IE W RB Ot A I SR A AP R BEAT LI, B

A .

>>> print (re.escape('http://www.python.org'))
http://www\.python\.org

>>> legal_chars = string.ascii_lowercase + string.digits + "!#S$S&'*+-."_ " |~:
>>> print ('[ ]+" % re.escape(legal_chars))
[abcdefghijklmnopgrstuvwxyz0123456789 1 \#\S3\& "\ *\+\ =\ . \"_"\[\~:]+

>>> operators = ['+', '"-', "'"*', /v, vaH1]
>>> print ('|'.Jjoin(map (re.escape, sorted(operators, reverse=True))))

ZIN=INHINHFNF A

XA BEBI T sub () Flsubn () BRI %R0 S o Bilin:

>>> 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

1 33 R ' R S

1 3.7 BCES: RATEIE MR P HATRIR S SO P A S 3o i, v, o rs,
l/l’ UL v; torgr T=r st chl ﬂ:‘n nsn ;{%Z(E:%%ﬁ%lo
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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-
1 3.5 JRE T B T A R .
6.2.3 EMFREXMR (EMNIR)
i I ) IE ) SRR 2O G SR AR O E A @

Pattern.search (string[,pos[, endpos] ])

VA sring RIS NVTRHONLE, FFAE I — MBI I 2. IFEATITRE, BLIEI None :
TR A% DR R )

TGS B H pos Bl T AR TFIGIR RIS BIAH 0, BTSN TR
BRI AT LN Sk, TR 05— A, R ATERE S BLETF A0 (.
RIS endpos HSE T (PRSI (B FHFER KEES endpos , BRI pos §] 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()) .

118

Chapter 6. LA RAR S




The Python Library Reference, k% 3.9.4

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 BRI HE.

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

1E 3.7 BUE M #shllcopy . copy () Mlcopy . deepcopy () BREXHIHT . S B IE W Zh 2 R 0A R 2
JEFPERY .

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

e 3.5 B AVCEE A A - 25 A

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 F g
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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 —
AERER RGO

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.

£ 3.7 R BN T 4 copy . copy () Mlcopy . deepcopy () BYSCHF. PERCXRAAR MR TR .
6.2.5 IEMIZFREABIF

eEMF

FEXABI T, FATEE LA il Bl R AOR B 4 Hb S /s DT FE X 52

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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>>> pair.match("718ak") .group (1)
Traceback (most recent call last):
File "<pyshell#23>", line 1, in <module>
re.match(r".*(.).*\1", "718ak") .group (1)
AttributeError: 'NoneType' object has no attribute 'group'

>>> pair.match("354aa") .group (1)
lal

] scanf()

Python H FI%H — KMk ¢ L scant () MFAM . IEMRXAGER L scant () MAFAFREEERL—
s EAHE R E LA A . R EMEARAE T scant () BRI IE ) 2k 2R SO R 1wt

scanf () &R | ENRIER

MR ANE P SR B4

’/usr/sbin/sendmail - 0 errors, 4 warnings

YR PAEH scanf () #aU1k

%$s — %d errors, %d warnings

SFHrIE AR

’(\S+) - (\d+) errors, (\d+) warnings

search() vs. match()

Python Lt T AR : BF re.match () KREFHRIF Y, 8# re. search () KAFRBIEH
(8 (BRI Perl T H) -

Bl
>>> re.match("c", "abcdef™) # No match
>>> re.search("c", "abcdef™) # Match

<re.Match object; span=(2, 3), match='c'>

fEsearch () W, WAL "~ AR ITAA AR BRI VT BCE] 740 5 1 o
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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. BUERNTRE PR — 01, A Eiria — % 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']

S WA A B — AN 5 RERG L S AL AR 9% T sp 1 () MR T maxsplit
2, [ P A B A 5 BB 0 2

>>> [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 HEIEELE ST S, WILEANHBHEGPRIIER Y . WP maxsplit WEN 4, FATE A DAL F
AR E 7 )5

>>> [re.split(":? ", entry, 4) for entry in entries]

[['Ross', 'McFluff', '834.345.1254', '155', 'Elm Street'],
['Ronald', 'Heathmore', '892.345.3428', '436', 'Finley Avenue'],
['"Frank', 'Burger', '925.541.7625', '662', 'South Dogwood Way'],
['"Heather', 'Albrecht', '548.326.4584"', '919', 'Park Place']]
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NFEE

sub () 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 VAR A TR AT AR, R R X RS

307 H S RIE GRS IRE W . XN IE

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<%s5>%s)"!

line_num = 1

line_start = 0

for mo in re.finditer (tok_regex,
kind = mo.lastgroup
value = mo.group ()
mo.start ()
'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 ==

column =

if kin

'SKIP':

'MISMATCH':

raise RuntimeError (f'{value!r}

if .

"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 BRI fE: 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) .

Tz fromdesc Fl todesc XA EE LA HTML SRARE, 43O n] AU S AR R 21 24
HoBEATHE 3L

TE 3.5 IR I T charset X5t SE. HTML SCRYERINFESEM ' 1S0-8859-1" K
'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
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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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(£ 50

>>> sys.stdout.writelines (unified_diff(sl, s2, fromfile='before.py', tofile=
—'after.py'))
—-—— before.py
+++ after.py

@@ -1,4 +1,4 Q@
-bacon

-eggs

—ham

+python

+teggy

+hamster

guido

TH SR difflib o A AT FRBCE AR RG] .

difflib.diff_bytes (dfunc, a, b, fromfile=b", tofile=b", fromfiledate=b", tofiledate=b", n=3,
lineterm=b’\n’")
1 dfunc HLBE a Fl b (FATERMRINR); PED dfunc BRI FR2ZE7AT5IR (BRT ).
dfunc WFRRIVEFARS:, @ Hunified diff() Bcontext_diff ().

VPR R i i AR NSO — B8l . B n Z AMB Br B S AR LA A R R B A7 5. /EH
FECH MR E s A (G n 240 B 745558, HREA dfunc(a, b, fromfile, tofile,
fromfiledate, tofiledate, n, lineterm). dfunc (¥ HSuE RN R FZ e, XPERT
BRI ETREA S o F b HE P RAA—B R .
3.5 FriR e
difflib.IS_LINE_JUNK (line)
TR 2 A TR ] True. QIR line 23 A7ek LA BAAS Y4 W line F73tAe vl 2017, 45 W@ AN m]
ZWEI o DL VR IB A nd i £ () W linejunk TEZ: (R ZRIME .
difflib.IS_CHARACTER_JUNK (ch)
TR 2B FAFIR ] True, FAF ch WA ZSAEAF BRI ZRAT N ch /2 W] 28810, 75 W2 N ml 20
. WeRE HAEndi £ 7 () H charjunk JEZ I BRIME
W

BEAPCAL: k&A% J7): John W. Ratcliff 1 D. E. Metzener % T —Fhi 2SI EERHE . T 1988 48 7 H k3
F Dr. Dobb’s Journal,

6.3.1 SequenceMatcher X}5

SequenceMatcher RAG XM G

class difflib.SequenceMatcher (isjunk=None, a=", b=", autojunk=True)
AL SHL isjunk Wo25R None CERIME) BUAHEEZ— N FFITCR I Y HACY H W 2881 “BiR” TR
IR | EAR R LS BR B 15 A None {EHy isjunk ({ERIA 2 T4 A lambda x: False; Wil
ZWATATE . Blan, fZA:

lambda x: x in " \t"

WERARAERE P A A T T LR, I B A B I A3 25 W A SR 1 4% -

FESHL a T b B WEFH . WE BN E TR . BT I TCEERU AT hashable s
A[EBEL autojunk W] T 5 H H shbiik s & 5.

3.2 B IfE: autojunk 2 .
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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 I BE: bjunk A1 bpopular JEE .

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).
TE 3.9 MU M A BRIAS L.

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&, WHHESHEIERT 31 = j2.
"insert' | Db[jl:72] WViEAF alil:11]. HASAERBRT i1 == 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,

Whig: YERE: ratio () VRIS RELIG T SHMINT . HI:

>>> 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]

S

o Wi get_close_matches () REE/R T W[ E T SequenceMat cher 48 fa] B AL R A
78 R I6E

« il Sequencemat cher My NIRE IR 815 A SR .
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6.3.3 Differ 3

R DL L fer PRI R AR /bR . M, R/ANERERER AR, FENSFEPAL
AT RERYHL TS, A I AN AR AR 100 STRPLRC. R[] 20 R A S VRO PR B T —Se e e, X
B/R A R AR ZRA AN

Differ JREAXFEMIME RS :

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

KL 1 IR T R R R T R A AR 2E R ISR B, O A S R EUE M ZE AT E A A . G Y
¥ifind_longest_match () J7¥ER isjunk 0GR T BER .

Differ WMREEL AT ERM (L E) 1

compare (a, b)

HBAS AT P81, HA g R (— DA TARmEs)) .

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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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.

B, KIS ext PIEM (I IESSHE N AAZESK) o RS REEE & width WERFHRF . 15
UPRE 25 57 FE 5 B0 ) R 2 P ] A A5k BRI placeholder fEifify 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 B

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

TR B R SRR R ZE AR, HEMIFAMAE: URM4T " hello™ Ml "\thello" &
2PN A RIS 2 A7

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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(& L)
world
print (repr(s)) # prints ' hello\n world\n !
print (repr (dedent (s))) # prints 'hello\n world\n'

textwrap.indent (fext, prefix, predicate=None)

X5 prefix ISIME] text PEEFTHIFF K.
HIF I text.splitlines (True) E%XTfD_fﬂﬁﬁ}

BRWNEIT, prefix 2P MBIA A HBZ A/ (GUFEMITERA) HBmTT.
fian:
>>> s = 'hello\n\n \nworld'

>>> indent (s, ' ")
' hello\n\n \n world'

FEIY predicate Z % AT JI R A% HIWPLEAT Bt BN, ATDAMRA 5 bR 247 8 A 25 B AT AT IR
prefix:

>>> print (indent (s, '+ ', lambda line: True))
+ hello

+
+
+ world

3.3 B e

wrap (), £i11() flshorten () WAER X AOIE—A Textwrapper SL 48 H _FE H A . %
LA EN, BT EE Hwrap () A/ i11 () RAEIFZ SCRFERFR N R, QEKRA S
W TextWrapper X4 GBS T B RE.

AR AT AL A Sh AT, AR E AT IR R E AT 2 05 K B U R 2R, B

JETextWrapper.break_long words # NIRIE.

class textwrap.TextWrapper (**kwargs)

Textirapper MIEAHEZ Z RN KBTS BB TFSEIN %R, i

wrapper = TextWrapper (initial_indent="* ")
2T

wrapper = TextWrapper ()
wrapper.initial_indent = "* "

YRATLAZ B M I Textwrapper X4, F HARM AT ATE(E 3916 b 1% 1) S5 31 Jog 1R R A A
B B AT

TextWrapper WSLHIlEME (PARMTERR Y AT SH0) IR FiR:
width

(BRIA: 70) HEMATHIIRAAT KL . REEASCA A KT width FEASBIA, Textirapper
FREPRIEIEA KT width ANMFRFR R AT

expand_tabs

(EJWA True) WIRNEAE, W rext HHETA I HIRATHFE text 1) expandtabs () JiAY RAZERK
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 B fE.

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 "),

Hfif: WRexpand_tabs HRfHHreplace_whitespace NEAH, AHIFRATHHRHN B
Mg, XS HRFY R R .

HEf#: Wk replace_whitespace NRIE, E—4THYEA AT HE H BATARH G 2R AR H -
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.

HI T A A SR T string. lowercase R#fiE /NFGFRE”, PAKZIETE ) A5 A M
AR BRALT R AT AT, PRI R 3 TSR

break_long_words
(BRI True) AR EME, WK SIS wideh i BRI TF AMRIEA TR K EEAR it wideh,
WA BE, KPR LI, FMHEATR KT RSB wideh, (R BRIRRE B sl
AT, DR wideh BB )

break_on_hyphens
(BRIA: True) AR ELME, FRRIEICER B E RAE 2 AR G IE P25 A ST,
FOBRAE, WA 2 AR 2PN GBI W T OB, (RN SRR SEAN A 22 B0 I 1) B ] )
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 F e

placeholder
(BRI L. 1) SCASRAE i SO BB I AR SCAR AR R
3.4 HRINEE.

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,
%ﬁﬂ%ﬁﬂ%—‘? 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 BUE S Tl ImxT AR A14 " Fidr g )5 507 130k

unicodedata.name (chr[, default] )
i 8] 43 TE 45 FAF chr WA FRVE N 45 e 2RIA & AR, MR ] default | 40 3% H 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 FrIfE.
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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>>> unicodedata.bidirectional ('\u0660') # 'A'rabic, 'N'umber
IAN'

6.6 stringprep - EGMFFRNZ

PRACHS: Lib/stringprep.py

EFRE RN LR (B34 ), @FEFEREXRRERS (%) . R B AT T G2 B
TN AN, B RS R A KNG &5 . A B ] BERE SRR ] A VAR R oA R “RTFTEDY A
[

RFC 3454 5 7 AE R ML Unicode FAFEI “Tifg” W2 . MEFAFRIERMLH 2, BNatmm
T B AL, 2 SR BT A S E AR ETE R . 1% REC B LT — &5 345, BT AR 4L & Ak i
o BAECEE TR, stringprep iR A ]I B B A 4L AR 4y . stringprep
fii & ) — A 742 nameprep, BT EPrfuih4 .

Witk st ringprep fUATF T H H REC 3454 F934% . T30 26 401 50 4% 1 SR 38R ol 7 L 0 5] 3 00 2 AR s
K, AL AT Unicode TR R . A B RAAS 2 ] mkstringprep.py THAEMM .

PRI, X 26 A DA R BT AR R 25 RO E U AT - £ REC HOy PIARRAR : BE 5 ST X T 4R, st ringprep
Peflt T “RHERR R, BIACRIES 2GR EME N True HYpRE XFTBRYS, B3RO0 7B REC
BRI E R SR AT IR AR b Bl ) ey 512 .

stringprep.in_table_al (code)
5 code 275 T tableA.1 (Unicode 3.2 H AL A7) o

stringprep.in_table_bl (code)
Hi5E code J 75 8T tableB.1 Gl BB N7 ().

stringprep.map_table_b2 (code)

1R[] code #<H5 tableB.2 (Ft & NFKC (i I A K/INERARMUR) Frik S (e -

stringprep.map_table_b3 (code)
& [5] code fCHE tableB.3 (R IERAL I R/ ING Hr Bl Sh) BTt it {eL.

stringprep.in_table_c1l1 (code)
T4 5E code 275 @ T tableC.1.1 (ASCII 25 FHF4F).

stringprep.in_table_c12 (code)
1€ code 275 )@ T tableC.1.2 (JF ASCI Z5 HF4F)

stringprep.in_table_cll_c12 (code)
W8 code 27 BT tableC.1 (25 [F4, C.1.1 Al C.1.2 [It4E).

stringprep.in_table_c21 (code)
i E code 275 )&T tableC.2.1 (ASCII 5 HF4F) -

stringprep.in_table_c22 (code)
i7E code 15 & T tableC.2.2 (E ASCII 35 H1F4F)

stringprep.in_table_c21_c22 (code)
7€ code Z-15J&T tableC.2 (#1747, C2.1 #1 C.2.2 BFf4E),

stringprep.in_table_c3 (code)
i3E code ;215 & T tableC.3 (FAA ).
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stringprep.in_table_c4 (code)
i5E code 7215 J& T tableC.4 (AEFAFRSAL) o

stringprep.in_table_c5 (code)
i€ code 215 & T tableC.5 (B HUAD).

stringprep.in_table_c6 (code)

€ code 277 JE T tableC.6 (& M T4E3CA).

stringprep.in_table_c7 (code)
Wi code 2R JET tableC.7 O H THERR)

stringprep.in_table_c8 (code)
i€ code 215 )& T tableC.8 (72 R JE MR 7 ).

stringprep.in_table_c9 (code)
7€ code 27 & T tableC.9 (FRLFAF) o

stringprep.in_table_d1l (code)

HiE code 7277 J& T tableD.1 (i Xl @ 11 "R” 2AL” B 74

stringprep.in_table_d2 (code)
i€ code 275 & T tableD.2 CGir XLl J@YE"L” IFFF)

6.7 readline --- GNU readline 0

readline BBLE LT V#Z J5 M Python fREAR 52 MMV E A S SCPFAY R . REHR ] ARG
B 1 SRHE S AR AT T 581 Python BRiR AT r Lcompleter BRI . A IARHRIEAT i) 15 B2 (R N 52

Wi AR A S AR AR AT AN B input () BREERIEIIERRET .

Readline keybindings may be configured via an initialization file, typically . inputrc in your home directory. See
Readline Init File in the GNU Readline manual for information about the format and allowable constructs of that file, and

the capabilities of the Readline library in general.

R JEEJEH Readline £ API A]fEfi ] 1ibedit FEESEILIMN A2 GNU readline, F macOS | readline

Br oA A TIAS I BT (8 A 2 VR

libedit 7 HJHYECE SIS GNU readline (AN A . QSRR EAERR P H BB E FAFHR W] ATE readline.

__doc__ W SCARTibedit” X4 GNU readline F11 libedit.

R ARZAE macOS _EA{liff] editline/1ibedit readline F4LL, WA T 4RAY = H sk BRI G AL SCPE2A FR O

editrc. BN, ~/.editrc PRILATN NAERITIE vi # I8 E AL 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 BRI HE.

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 B fE.

CPython implementation detail: Auto history is enabled by default, and changes to this do not persist across
multiple sessions.

6.7.5 Bahs¥F

readline.set_startup_hook ( [function] )
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 -
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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

g BOARLT, FTEAE C 4IRS WS T I AR i C JEBUARFFIERR X 5F 5 2
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 BT Re.

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>
HRE:
(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 | CxA Python Al REXD | FRE
X AT B

c char KEN T | ]

b signed char R 1 (D), (2)
B unsigned char O 1 2)
? _Bool bool 1 @))
h short B 2 2)
H unsigned short R 2 2)
i int 755, 4 2
I unsigned int R 4 2)
1 long B 4 2)
L unsigned long R 4 2)
q long long R 8 2)
Q unsigned long long | &% 8 2)
n ssize_t TR 3)
N size_t EIS 3)
e (6) 7R 2 “4)
£ float 7 A 4 )
d double 7 AL 8 %)
s char(] o

S char|[] FAER

P void * wOR (5)

TE 3.3 BCE S B X Tn R TN AR SR
TE 3.6 BCE N B8 T3 e A% SR .
HRE:
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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

1E 3.2 BOEWE: 3 I0 T XHEER AN __index_ () JrikmgtEES

(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 ” K53 JeAUZFE IEEE 754 brifl # 2008 BT P I IAR . ERE—MFT4L, S
AFEELAN 1L ARSEEAL (WEAEAE 10 ), TRASE SRR R REGERITE 6. 1e-05 #1 6. 5e+04 Z
IR BRI APE C Ay 12 30F: fE— G IAMLER L, W LA unsigned short FEFTA7A# ,
EARSHH T EE ., S48 R U half-precision floating-point format T % «

M FAFZ B A A BRI R BN, A7 E 1 4nt B35 X5 "hhhh' SE4AE .

A Z B2 A FAF AN s AR RO AR AT R 28 A

XTF s ARRTAE, WS T RRE, ARG HAARS PRI BRI EG fla, ' 10s!
FOR— 10 TR TR, T " 10c" FOR 10 FAF. MR IR, WERAME 1o X FITE8RE, &
TR LPOE BT B RS T DMEEER . X TR EERAE, 4R TR AR TR A IR E HE
o MEAFRIRTEDL, 1 0s' FORADEFRH (' 0c' FR 0 MF4F) .

AR (', B, R, THY, T, T, L, D, g, ) FTRE x I, AR x FEIZAR
AR Z AN G| K st ruct . error,

15 3.1 BOEB: AEZ ARA A, FE SRRt N e 1l B i HF & 5| K DeprecationWarning i A

HEstruct.error,

o TR T AT “Pascal FAFH, EAERATER RO ) B KA F 5 P TS K AT .
FERRSE A RER K ol 255 RgBIME. 2 SR FRFR AT A . URAE Apack () HYFA5EH
R GEETRCEDR 1), WA R count—1 MFH2REAERK . WRFHRET count-1, N
ST AAEFHAIHIUN T count M5, R Funpack (), o' R FHFEEIHE count A, (B
SR I 6 A R 2 0 S 255 AV

RET 120 MR, B True Biralse. AT OB ST SHON LI, DABLIURIE bool %
RIFTRH O 5 VHETE, (ETAEB EAERREI ) True.

r3t)

R PrA 7R OIEMEE S — & KL AL T ME . /AR 55 753K

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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(£ 50

>>> calcsize('hhl'")
8

AL B 7 BT IR B AT TR 4072 B BoRF A SR e o — N R A ek i 44

>>> record = b'raymond \x32\x12\x08\x01\x08"
>>> name, serialnum, school, gradelevel = unpack('<10sHHb', record)

>>> from collections import namedtuple

>>> Student = namedtuple ('Student', 'name serialnum school gradelevel')
>>> Student._make (unpack ('<10sHHb', record))
Student (name=b'raymond ', serialnum=4658, school=264, gradelevel=38)

R FFAF I T REXS KN =AM, A S 57 BRI a5 R T R AN (A 14

>>> pack('ci', b'*', 0x12131415)
b'*\x00\x00\x00\x12\x13\x14\x15"
>>> pack ('ic', 0x12131415, b'*"')
b'\x12\x13\x14\x15*"'

>>> calcsize('ci')

8

>>> calcsize('ic'")

5

PATA%C " 11001 $REFER AP MEIE T, BUE long JE2UHE 4 AN gL x5

>>> pack('l11lhOl", 1, 2, 3)
b'\x00\x00\x00\x01\x00\x00\x00\x02\x00\x03\x00\x00"'

AL AN FF 5 AR A S AR 5 b KNI 55 5 20 A 230 il A AR AT 36 55
S UL:

Bilarray T Z3EHIFAAE I IR LA .

Bithxdriib $THLFIf# £ XDR #dfi.

7.1.3 3%k

struct FBHUAE LT AT AL

class struct.Struct (format)
AR [ Struct XA, B ARG T HFER formar K5 AR R Es . —RMEHBIE Struct
X GRIR F HD7 V A B RIS K s ¢ ruct BRECE SRR, PR U7 A7 SR i
—

HfR: fEibsh st ruct FIBLHLZ IR B B JR i B s U a4 s S A7, T Ul A /D B Uy
FFER AR P OO FE FH B S e ruct 5L,

CL4 1Y Struct MR SCHRFPA T I R AR

pack (vi,v2,...)
S TFroack () BREL, A TEMFHNHA. (len(result) KT size, )

pack_into (buffer, offset, vi, v2, ...)
ElfrTpack_into () WREL, AT CHFRER.
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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 B HE.

format

T H3 I Struct XA F4FH:
e 3.7 UE G AF TR R st r A2 bytes.

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

TSR GRS FI RS R AL BN AURRA S Codec Hencode () Fldecode () JriEAHR#E MY

BREETTIE (B W Codec 45 7) o X EERREETTIEN Y TAET ICIRS IR,

incrementalencoder
incrementaldecoder

S B A i A A AR 2R SRl T pR AR X L R B Ay R Bt B2 Tnerement alEncoder

Ml IncrementalDecoder FiE LI . A GRS ] DMRERIRES .

streamwriter
streamreader

WA E A fe M AR R BT ek B X2 R Al 2 oy i 4R Al B e St reamiiriter

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)

B AR R S8 FE IR 3 5 ¢ reamir i o r Fa T B,
LR TR AR BN & LookupError,
15 SRS 3 SV 24 1 S 00 2 B

codecs.register (search_function)

MRS AR R KB R RIS, IR NG PRI i s 204 K
Horpr P AR 2 S TRk, HFR [ —A>CodecTnfo X4 . TR R REBUICEH T4 e gt

AR T, BN 4R [E] None,
T 3.9 BUE R PRI S S PEHON TRIZ .

TR LR BN H AR AR, XA LT R RE S EO A, B A e S
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BIRAE R open () FIAHREREY) 1o BEHUR #RVE C 24 F SCAR SCPFIERE DT 30, (EABIH R 7RG T A
PREORIZE,  FRIFAESRAE b SOOIl T B 22 A 2 A A 4% -

codecs . open (filename, mode="r’, encoding=None, errors=strict’, buffering=-1)
45 E 1) mode FTIFE i Y SCAF IR ] — A~ St reamReadeririter WISEH, Sk g it/ 1
e BROARI SR "o, FORABRIUSF T I 30

W TIRAE SRR A IEFRIBITIF . RS AR A S HEHET "\n' 5. mode
SHTUAR W B open () BB EZMATE — At HBEG o SWE SR,

encoding 5 7 SCIF P B8 ) A% 5o FRVRAEAM 4 8 o 74 e O 51 HS AR RS ) A A% 5, T SR
TR SRR RO S 2 B ke e 6k 7D ) 4 A R %

AT PAFERE errors g LESRAAIE 5 . BROIME 'strict ' FoRFEH IR IR & ValueError,
buffering {) & X5 M B open () BRECPRIAHIE . BRAIAE -1 FoREH060 BRI A b XK/,

codecs .EncodedFile (file, data_encoding, file_encoding=None, errors=strict’)
R [E]—A~StreamRecoder 5L, BIRALT file 1iE I RS (L HRAS . 24 G058 UAS B 5C PG IR 4 SC A
W KA
BT AL SO B 2 ARYE 45 2 1) data_encoding ffif , SRS VA file_encoding ) =F 15 T 5 AR
BESCE e MR IR ST SEER A 715 ER AR file_encoding it , HE5RIGME R data_encoding F4 7915 .

W file_encoding K455, WIBRIA N data_encoding .
AT PAFERE errors K g ESRAEIE 5 . BN 'strict ' FoRFEH IR IR Ak ValueError,

codecs.iterencode (iterator, encoding, errors=strict’, **kwargs)
o7 T 4t S g Al L SR AR G Hh irerator FITRALIEI A . LLEREURE T generator. errors Z4( (PAKAE
I HAD B E L) G A S as .

U PR ACEOR G RIS 25 1 52 s £ 0 X GOIEKI SCR AT GBS . L E A SR P B P A g i e, BN

base64_codec,

codecs.iterdecode (iterator, encoding, errors=strict’, **kwargs)
it 3 SRS 2B A B OR RS e iterator PTG . WLEREURE T generator ., errors 240 (DARAT:
A X F L) Spifh e Ui e .

R B EOR JR R i e e 2 by tes MR IATIRIG . R B A LH US| CAR ) gt o, B8 rot_13,
B2 rot_13 Al PAHlIS FIFRRUR I i terencode () R .

ABHGR G T AT R, & T RO S AT S0

codecs .BOM

codecs .BOM_BE

codecs .BOM_LE

codecs .BOM_UTF8

codecs.BOM_UTF16

codecs.BOM_UTF16_BE

codecs.BOM_UTF16_LE

codecs.BOM_UTF32

codecs.BOM_UTF32_BE

codecs.BOM_UTF32_LE
XU RE LT 2T, Bl g iE s X% Unicode 45 ¥ ARic (BOM) . Efi1# UTE-16
A1 UTE-32 i h e DAFE WA BIe 6 i 5235 2, 4 UTF-8 g 4 Unicode 2544 . BOM _UTF16
BBOM UTF16_BEBBOM_UTF16_LE, BARETFE AN FEITINT, BOM ZBOM_UTF16 54,
BOM_LE &BOM_UTF16_LE {H|4, BOM _BE J&BOM_UTF16_BE {94 . HAthF5 035 UTE-8 Hl
UTF-32 4t %= ) 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 #HIfE: 'surrogateescape' il 'surrogatepass’' fHRAAF TR,

1E 3.4 UM 'surrogatepass ' HiiRACIE 7 ZHAEE HT utf-16* Fl utf-32* 4R 4.
3.5 B IfE: 'namereplace ' fRRANFR T2,

TE 3.5 U EL: 'backslashreplace ' #yiRACIE 7 FINAEE T RAS FNFE 4 o

FUVF BB AT DATE I 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 B

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 ()

TR RS 1 SR R 2R 2 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 ()

TR A RS B i A s 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 [ T VF 2 B4 RS, ENTRY LB 2l C sl s R g, PAN R0 FE
HEFPRO SRR AR 2, FFEHROE T — 20 WLSIA DA B A A A s B XTI 5. 304 A 3 5 R TR
T o TR SR R/NE XA A AT A F ST AR AR a4 Wk, utf-8r 2
'utf 8" R AU
CPython implementation detail: 7245 Ui % i A% 5 1] DA B2 i A A o 25 AR AL A R P TR . XS fu L&
X CPython RN fEE i —HABRAYMEZ (KR/ANEAREHE) KiHG: utf-8, utf8, latin-1, latinl, iso-8859-1,
is08859-1, mbes (Windows %)), ascii, us-ascii, utf-16, utf16, utf-32, utf32, A3 6 F Rl s R F 40 i
Ao X LTt A% A oA 31 44 T RE & S BOE IR IO AT L
e 3.6 R AT AIETRT us-ascii (Y EAALZ -
VL FAEISIRINIE S . EATEDMTA (BIAES 08 BURO SIGN 48) DA 744 T 23 B i ir
JTAFTEZE S AR T RO B R UE, TR T ILRAS 14

o J:/~1S0 8859 44

* J&/> Microsoft Windows #4577, ¥ K IR/ A~ 8859 S fie, (H.£x M I P TS -7 o e

R
« %/~ IBM EBCDIC % il T
« 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 FIGE.
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

TR E:
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F®I1-ZEW
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 i CNRE.
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 i80-8859-6, arabic Fe] 7 AE 1

T odRE:

7.2. codecs - fmfFtio23 M F04HH R B3k
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R1-ZEW

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 Frh e
koi8_u By 2
kz1048 kz_1048, strk1048_2002, rk1048 | M5EEpiiE
3.5 FriRYigE.
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 AIES
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

TE 3.4 O utf-16% A1 utf-32% Zgh g fA F AR F g fCEEAS (7 (U+D800--U+DFEF). utf-32%* AR
fRS 5 ACRAS AR XS B ) T 8

TE 3.8 IREEIN: cp65001 UFESE ut £_8 I—4~ 54 .
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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 Fri e

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,

TE 3.8 U M "unicode_internal” 45 fEIS AL 9L 14

= 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) .
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YmAg B aX YmAL =S/ AR AT SE
base64_codec” | base64, B EVERE 0k 2247 MIME base64 (4558 4 12 base64.
base_64 WE—NEREER "\n") encodebytes () /

I 3.4 MR $252AF B bytes-like object YE %y | base64.

AT gt F R decodebytes ()
bz2_codec bz2 ¥ F bz2 [ E 4G ERAERL bz2.compress () /

bz2.decompress ()

hex_codec hex FHEAERGE B T HE R 2R, BN AM | binascii.

R e b2a_hex () /
binascii.
a’b_hex ()

quopri_codec | quopri, quot- B EVER G MIME %75 | 514 v ] EpEiE quopri.encode ()
edprintable, H quotetabs=True
quoted_printable / quopri.decode ()
uu_codec uu {di F§ uuencode #E P VEXL uu.encode () /
uu.decode ()
zlib_codec zip, zlib ffi [ gzip & 45 PRAEEL zlib.compress () /
z1lib.
decompress ()

3.2 FRThBE: W —E R
TE 3.4 BCE B IR — BER AR 31144 -
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 FrhYihe: A rot _13 SUAEEH
TE 3.4 BUEM: WA rotl13 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.

R 4R 9 Sk [ RFC 5891 flI RFC 5895 ) IDNA 2008 #7 W, 1§ i il 45 = 7 idna 4% 3
<https.//pypi.org/project/fidna/>_,

X 88 RFC JL[A] & LT — A HE Ik 4 H S Re 9 ASCIT £ 19 i ill. — AL & 9F ASCIL 7 £F 1 15 4
(4 www.Alliancefrancaise.nu) & g 5 ¥ N 3E 2 ASCIH 1 2% i #& X (fAi #8 ACE, I U www.
xn--alliancefranaise-npb.nu). B )54 1 ACE JEX AT DA T A B T 45 & P asm A i
MAEEFNY G, Bl DNS #f], HTTP Host “FRAFSE. I RAE N H it Ty s Wi nTRerex -
AIOL s R R 24375 B HKRE Unicode dmi 4 ARt 4i o 2 1 IDNA, H-7E ACE SR 2 IL2h FH P 2 B H 4
[7] Unicode,

VBT F P £ %, 'base64_codec' WHEEAZALE ASCII ¥ st r SL TR
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Python PAZ Fp 5 S FraX AP fedie: 1dna gR il $i4T Unicode F1 ACE 2 [R] #4554k , KL T-4F section 3.1 of RFC
3490 g LI AR AN FEAFER R MRS, TR TR B M2 563k ACE, Hh X ET . 47
PSR 3 ATER IR AR, PR R BN AR ACE #3264k Unicode. Ik, socket BIHLATZERHIRE
Unicode 144546 ACE, PATER FFERFE A% 45 socket S TE HAT 4R L4 . BRIbZ 5, 24
FAENANEN RSB Gt tp. client flftplib ##E5Z Unicode £HL4 (Hf Hhttp.client
WATE Host FEHSBIIM L% IDNA FHL4, IR EHEE LB .

2 ML B LA (BN & R4 ) . B Unicode YFEIN £ F She AT BB 1) ) Pk i =
HLA B 1 R 24 K5 B A TA# S Unicode.,

encodings. idna BRIASCIL T nameprep 1A%, KRR X EALY MATHE M MTEALERAE, PASCRLE Brl
H I RING A BUSRHE S EFH AP FAF . QR T 20T DA B (1] nameprep K%Y .

encodings.idna.nameprep (label)

AR [0] label Zeid A FRALBEBAEI A . %L B H BT & F47H, K AllowUnassigned HHEAH.

encodings.idna.ToASCII (label)
VPR ) ASCIL, P05 XL RFC 3490, UseSTD3ASCIIRules Fiik MR H.

encodings.idna.ToUnicode (label)
FihR% 6454 Unicode, #EIN5E UL RFC 3490,

7.2.6 encodings.mbcs --- Windows ANSI {8311

AT S I ANST ARG 5T (CP_ACP).
Availability: {{ Windows 7]
TE 3.3 R SR iR A

1E 3.2 MU 7E 3.2 flRZHT, errors ZESHANE: S22 'replace #ATHM, A 'ignore!
AT .

7.2.7 encodings.utf 8 sig--- § BOM ZE&Z19 UTF-8 4xfiRtD2E

MWARERSE P T UTF-8 i it gs i) — A28 7 g i BPRAHE UTE-8 €2 4% BOM #5 i %] UTF-8 4 A% 71y £
FFFk e XTFAIRSIIG S EIE R HIT— R (U RB AT o MRS IREBk I B0 7 S A A T ik
i) UTF-8 £ 44 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

S

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

—AEIT tzinfo R TI, T IRMN T AR MER R (UTC) MfmAst.
3.2 Fi .
R AT 2 A RO i
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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 £
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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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BT UprN =
8 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 = | RPA—DVRAEEIEEL . 458 AR timedelta Fei2ir ) REERS . KGR (d
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
R

(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

TE 32 E W MAED LHtimedelta WME H5H —Arimedelta W EMBEBRHME, WiERkezd
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 B

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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>>> three_years, three_years.days // 365
(datetime.timedelta (days=1095), 3)

8.1.5 date Y&

date WRAF—NHAEMIIETHI (5. ARIH), RIS A 4850 5 R D7 w7 1) TG R EE i
ATIETATHREIH, AT 14E1 A2 HESE2 H, KL
class datetime.date (year, month, day)
FIAT SRR IR B o SHC TR A T N 4
e MINYEAR <= year <= MAXYEAR
* 1 <= month <= 12
c 1 <= B <= HEFANEHRE
WEARSHONTEIZXLEEE N, W valueError FH .
Hetkds, rarRIkA:

classmethod date.today ()
IR [ 24 Hi A H D

EKET date. fromtimestamp (time.time () ).

classmethod date.fromtimestamp (fimestamp)
1R [E]6) BT POSIX Bf [A] kA 24 Hsp ], Bl e ime . £ ime () 3R] A SR 2 B )
XA[EET| K OverflowError, HNSRMRIEEERE il & C localtime () R 370 3
I HETE localtime () MG kK O0SsError, M ZEUESBEBRGIAE 1970 4F 2 2038 4F 2 [8]. 15T
RFEN R A S A & AP 3 POSIX 48 L, MRS rromt imestamp () Fi 20
IE 33 R 5| KoverflowError Jii AN J&ValueError, I H )] B4 E B H I EFE
C localtime () PRAUH SZFF{E B 036, I &7 localtime () H 4% i 5] KOSError T AN

BvalueError,

classmethod date.fromordinal (ordinal)

AR [ T AR A A S R B, R ATE LAE LA L REFS R 1.

dF 1 <= ordinal <= date.max.toordinal () N £5| kvalueError, NTA EEHW d,
date.fromordinal (d.toordinal()) == d,

classmethod date.fromisoformat (date_string)

1R B —ANXF Y TPA YYYY-MM-DD #3045 1Y date_string ] date X4

>>> from datetime import date
>>> date.fromisoformat ('2019-12-04")
datetime.date (2019, 12, 4)

Xigdate.isoformat () WWEAE. BH Y YYyy-MM-DD 8.
3.7 B TgE.

classmethod date.fromisocalendar (year, week, day)
1R [A] 45 %€ year, week £ day Frxf i ISO vk H i date, X2 date. isocalendar () WHEAE.

3.8 BRI HE.

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) .

LBt (Hik):

date.year
TEMINYEAR MIMAXYEAR Z |A), A&,

date.month

1212 ()

date.day
IR 1 B8 A H )RR T

BESTpr =N
8 #R
date2 datel + timedelta | date2 T M datel Ji§F 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)

L

(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))

H9 yday = d.toordinal () - date(d.year, 1, 1).toordinal() + 1 ZY4HIENTH
HFS, 1 H1HBFS R 1.

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)

TE 3.9 BMOE I 55t JedH v hnamed wple.

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 HBIX S d, str(d) ZHT 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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>>> '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 i1 in ic:

C print (i)

2002 # ISO year

11 # ISO week number

1 # ISO day number ( 1 = Monday )

>>> # A date object is immutable; all operations produce a new object
>>> d.replace (year=2005)
datetime.date (2005, 3, 11)

8.1.6 datetime Y&

datetime WRIBWER H date MM ime MR FTAF SR RIS,

Hdate X R —#, datetime &E 24\ B4 5 = A D7 W 815 WA 7 10 TGRREE A S5 eime X5 —FE,
datet ime {BER—RIG A 3600%24 Fb,

Tt

class datetime.datetime (year, month, day, hour=0, minute=0, second=0, microsecond=0, tz-
info=None, *, fold=0)
vear, month F day ZE2 W HIY . tzinfo Al PASE None B # 22— tzinfo THMLMH. HAeMSE0
DPUEAE I THI ] P R

e MINYEAR <= year <= MAXYEAR,
e 1 <= month <= 12,

* 1 <= day <= ®#RFANREK,
<= hour < 24,

<= minute < 60,

<= second < 60,

o o o O

<= microsecond < 1000000,

e fold in [0, 1].
MRS BAFEL LGN, W valueError 5,
3.6 FCIAE: HNT fold 24K
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HetwisEdt, ARk
classmethod datetime.today ()
IR 8] FE7 24 FijH 5 BF Y datetime Xf5:, Hitttzinfo A None.,

ST

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)
1R B R T POSIX B[] B BNt ime . t ime () WIIREME R AL H BIFTRSA] . AR WS 4L 12 24 None
BURTEE, IR S ik T e -5 B A HE H IR E] , SRl datet ime X5 R EAL

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 ¥

IE 33 flRE M 5| KoverflowError T A &ValueError, IR EBEEB B HALEFREG C
localtime () B{ gmtime () PREAY ZFFLHIIE. H S FF localtime () X gmtime () H 4%
5| %k 0SError MiANEValueError,

YE 3.6 lREIL: fromtimestamp () AIEEIR M fold (HIX A 1 SLH,

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),

TE33RE N 5|k overflowError MiARValueError, YHIHE B HE B BT fEFE4 Cgmt ime ()
PR LR 3G . HFSE 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)

Rl —ASFrif datet ime X4, XMGREH PSS T 4@ date REOME, 0 H BRI 5 T 4508
Rt ime XRMME. UERIEHE T minfo 40, AR R ELSE R czinro J@E, SN tme
SR tzinfo JEt.

St EEdatetime X4 d,d == datetime.combine (d.date(), d.time(), d.tzinfo) .Ul
W date 2—"Ndatetime X5, EMBEFRD A zinfo JBYESYE 2N .

TE 3.6 U B 34I0T zinfo 244

classmethod datetime.fromisoformat (date_string)

iR B — %N Fdate.isoformat () Mldatetime.isoformat () Fr$& 4L ) 3 —F date_string
Wdatetime X4,

R, PR BCHF A MRS AR

YYYY-MM-DD [*HH[ :MM[:SS[.£f££[£f££]]]] [+tHH:MM[:SS[.££££££]]]]

B S T QUM L 53 = 1 2 s

B MR O R SCER 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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datetime.datetime (2011, 11, 4, 0, 5, 23, 283000, tzinfo=datetime.timezone.utc)
>>> datetime.fromisoformat ('2011-11-04T00:05:23+04:00")
datetime.datetime (2011, 11, 4, 0, 5, 23,

tzinfo=datetime.timezone (datetime.timedelta (seconds=14400)))

3.7 B fE.

classmethod datetime.fromisocalendar (year, week, day)
i [8] PA year, week A1 day {E$5AHAY ISO [k H AT AT N i) datet ime, 1% datetime X§ 52 A9 9E H HHHR 4R
i HAREBRAE R IETE . X ERfidatetime. isocalendar () WIWHRAE,

3.8 B fE.

classmethod datetime.strptime (date_string, format)

Rl —ANX N T date_string, 1345 formar TN B datet ime X5,
A T

datetime (* (time.strptime (date_string, format) [0:6]))

N date_string 1 format FToiEgEt ime. st rotime () fENTELE IR Bl —AN A2 BHE JTCHROE, WKR5]
KvalueError. ZARMMEXALIE LM RINER, WES M strftime() Fo strptime() 4947 A o

FE b
datetime.min

EWFF/Rdatet ime, datetime (MINYEAR, 1, 1, tzinfo=None),

datetime.max
&% WMy By W F IRdatetime, datetime (MAXYEAR, 12, 31, 23, 59, 59, 999999,
tzinfo=None) ,

datetime.resolution
PN ASHIEER ) datet ime X5 2 [A] 0] BERYH/MAEFE, timedelta (microseconds=1),
LolEmE (Hik):
datetime.year
TEMINYEAR MIMAXYEAR Z |A), AL&H5,
datetime.month
1E12 (&)
datetime.day
IR 1 BN A H A REUR L .

datetime.hour
BPUETE 2 range (24) .

datetime.minute
BUETEEZ range (60) .

datetime.second
BUETEHE 2 range (60) .

datetime.microsecond
BUETER 2 range (1000000)

datetime.tzinfo

V2R tzinfo ZApife s datet ime MG ARAIXTR . WIREA 2 AHNN 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 B fE.
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
#, W timedelta.days <0 WETERHL FIFIR. 4R EA S5 AR datetime fH[R]) t zinfo
JEVE, H HEAESE )G datetime2 - datetimel == timedelta, £ datetime2.year ¥ ZL/NFMINYEAR B K
TMAXYEAR WG|k overflowError, WERIEH AR R —MERMANS, ZIEHALHEITH
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

TTH K%

WA AR R S BB H A A R M tzinfo &, a-b BAERSCERB T a F1 b 1 w5
Wi A UTC H BB, 55852 (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 .

TR FURE A — 2 ) BT 5 — Dy e S AL, A R ST U LU 5 | K TypeError. X TAHAE
UL, ] B 2R S B R AN S T B 2R S BB o

WER P U SRR, HEA MM czinro @Y, WHIREW € 2z1info J@IESHZME TN AR H
WIS AT HO S . TSR LI R B BN B H B Rl e zinfo J@ 1k, TIPS HLi 5 5 2 S
AT UTC (8 (il self.utcoffset () KHL) KA TIHE,

TE 3.3 UG BB R B dat et ime SLHIZ AIRYAHSE KRR 25K TypeError,

A T Ik AR E LR ER A B X S ik LB =, datetime WIEH 25| &K TypeError, 4l
R HIRAFEE N datet ime WZ M. AW FES IR M| Not Implemented, IR HIRHA
timetuple () JEMEMTE. X747 HAFER H BIXT R LR GRS . dnR AL,
MM datet ime WEHARFEBWEBRFRGI K TypeError, RIERE == = . FEHMHE LG
ARk Al False B True,

SR T
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,

TE 3.6 iR R fold {5 295 il 45 3R [F] 1) £ 1me XF5E,

datetime.timetz ()
1% [A] _ELA [ #f hour, minute, second, microsecond, fold il tzinfo J@ Mt ime W2, HiEkslcime ()
TE 3.6 R Bk fold fH 239 I 43R [0l ) £ 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 BCAE: HINT fold 24K

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)

FE 3.3 R 1z IAE W] AR K .
TE 3.6 U R: astimezone () Jr{ER DA A BRZUSE BRI H ,  00RHiE HZR R A H B ]

datetime.utcoffset ()
MR tzinfo A None, NiR[E] None, FHMR[E] self.tzinfo. utcoffset self), HHAMEEEHEAR
iR il None 5 #H —AME B /INF— K t imedel ta RIS &

1 3.7 BOE M UTC I 22 R IR 1 — S B P L

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

e 3.7 BOE M DST Z{EA TR H ) — DR
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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,
N tm_isdst RN 15 FEHMER T tm_isdst KA 0,

datetime.utctimetuple ()
WRdatetime LB d HRIAEAL, EXEMT d.timetuple (), ARZATET tm_isdst LURHIBA
0, Jif d.dst () BEFL45H. DST X$F UTC IRl AGL AL

WR d MR, d 22 d.utcoffset () Hehpififb ol UTC iHE], FFiR [B1ZARE AL ] B X 1
fjtime.struct_time, tm_isdst 2GR 0. HHEE WIS dyear ) MINYEAR 5§ MAXYEAR Jf H.
UTC V%8 —F R AN §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 BRI HE.
1E 3.6 BUEH: timestamp () JFIRH £old JaTEfeiH R EE A 1a] B A s (a1 S o

R WA — N ERREBENFER UTC B E A dat et ime SCHIEREL POSIX B (AL, GnsRARAY
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
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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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TEf: HERRIE R RIS Ry, A 2 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 B INHE: T timespec ZHL

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 1st 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:%M%p")
'Tuesday, 21. November 2006 04:30PM'
>>> 'The {1} is {0:%d}, the {2} is {0:%B}, the {3} is {0:%I:%M%p}."'.format (dt, "day",

—"month", "time")
'The day is 21, the month is November, the time is 04:30PM.'

AR RBIE LT —Atzinfo T3¢, EHfik Kabul, Afghanistan B X5 E, Z%E X +4 UTC H | 1945
&, Z)JENE R +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.

(FITaRER)
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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 1in datetime.tzinfo
if not isinstance(dt, datetime) :
raise TypeError ("fromutc() requires a datetime argument")
if dt.tzinfo is not self:
raise ValueError("dt.tzinfo is not self")

# A custom implementation is required for fromutc as

# the input to this function is a datetime with utc values

# but with a tzinfo set to self.

# See datetime.astimezone or fromtimestamp.

if dt.replace(tzinfo=timezone.utc) >= self.UTC_MOVE_DATE:
return dt + timedelta (hours=4, minutes=30)

else:
return dt + timedelta (hours=4)

def dst (self, dt):
# Kabul does not observe daylight saving time.
return timedelta (0)

def tzname (self, dt):
if dt >= self.UTC_MOVE_DATE:
return "+04:30"
return "+04"

iR KabulTz i HEE:

>>> tzl = KabulTz()

>>> # Datetime before the change

>>> dtl = datetime (1900, 11, 21, 16, 30, tzinfo=tzl)
>>> print (dtl.utcoffset ())

4:00:00

>>> # Datetime after the change

>>> dt2 = datetime (2006, 6, 14, 13, 0, tzinfo=tzl)
>>> print (dt2.utcoffset())

4:30:00

>>> # Convert datetime to another time zone

>>> dt3 = dt2.astimezone (timezone.utc)

>>> dt3

datetime.datetime (2006, 6, 14, 8, 30, tzinfo=datetime.timezone.utc)
>>> dt2

datetime.datetime (2006, 6, 14, 13, 0, tzinfo=KabulTz())

>>> dt2 == dt3

True
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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 BRI RE.
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,

T 3.3 WU BB B € ime SEIZ (RIS LR AR 25| K TypeError.

TEATRIBENT, € ime Y48 Bl B

1 3.5 [iUE L A Python 3.5 Z B, A1ME—A Nt ime XA UTC -5 FHHN S BAE. AT A Z
58| K FEHIEE, I Python 3.5 52 EL B 514, 115 L 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]]]

Bl WOTIR R R SCRHMEITAT R IS0 8601 AT 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)))

37 B,
ST
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 FCNRE: HM T fold Z4L.
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] .

TSR HERR 4IRS R REORT, AR B 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 HiHNEE: W'Y timespec Z4L

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 .

TE 3.7 U B UTC B 22 AN RR 6 — AR 5o i
time.dst ()
Mt zinfo >}y None, iR [H] None, 1R [H] self.tzinfo.dst (None) , 3 HIE G E AR [H] None
BOE—MEE/NT— R t imedel ta MRRPRFG| L FH .
TE 3.7 WUHE PR DST ZE{E AN FRBR il A — A B0 A

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

MRS, WA USRI . 7 X ez info M IORFIRA RFE I XY

S|

F/oho

tzinfo W] (FEASMERTA) MSLBIN ARG datet ime it ime ST HIMERR. XX R KT
SRR Xt T AR A] , I HLe zinfo X5 i RR ARt [a] 5 UTC 19228 . IR FRPA S DST
AR, R SEAEAT H e %5 A HE .

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,

KT EFEBAMER R SR . — A tzinfo FRUMAARANESHRAN __init_ () F¥E, HUE
BORTTDARCEAE, (HATRE O R ] . R EAREER , FEAR S T RE S BN .

—Atzinfo WSERTRWRETFESLI AN ik, HARFELHA LBk TR B datet ime 3T
W e . ASRA e, AT DA B 4 HB S P

tzinfo.utcoffset (dt)

FrAHES A 5 UTC B Z2R B — Nt imedelta X145, GUAREASHIET XAE UTC AR WA IR . WA A H
P XAE UTC RATE A 17

X FR 5 UTC 1 &t i 225 2Bk UL, WIR—APrzinfo X4 [F WAL K B XAl DST i %,
Mutcoffset () N 24RBIPERFL. QIR UTC By 20 2 W3R [F] None . ZEICAE B 3R AL
H—A~timedelta X4, HEE™HIEHIT -timedelta (hours=24) fl timedelta (hours=24)
2 (EMEPREELF/NT—R) . KE$utcorfset () BSEMERET B EANTHEZ—:
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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,

TE 3.7 O UTC 22 AR — R i

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,
TE 3.7 MU el DST ZE{EAN FRBR il — A B0 BivE

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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(8 7))
# 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(l, 4, 1, 2)
DSTEND_1987_2006 = datetime (1, 10, 25, 2)
# From 1967 to 1986, DST used to start at Z2am (standard time) on the last
# Sunday in April (the one on or after April 24) and to end at 2am (DST time)
# on the last Sunday of October, which is the first Sunday
# on or after Oct 25.
DSTSTART_1967_1986 = datetime(l, 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 1in effect.
return HOUR

if end - HOUR <= dt < end:
# Fold (an ambiguous hour): use dt.fold to disambiguate.
return ZERO if dt.fold else HOUR

if start <= dt < start + HOUR:
# Gap (a non-existent hour): reverse the fold rule.
return HOUR if dt.fold else ZERO

# DST is off.

return ZERO

def fromutc(self, dt):
assert dt.tzinfo is self
start, end = us_dst_range (dt.year)
start = start.replace(tzinfo=self)
end = end.replace(tzinfo=self)
std_time = dt + self.stdoffset
dst_time std_time + HOUR
if end <= dst_time < end + HOUR:
# Repeated hour
return std_time.replace(fold=1)
if std_time < start or dst_time >= end:
# Standard time
return std_time
if start <= std_time < end - HOUR:
# Daylight saving time
return dst_time

Eastern = USTimeZone (-5, "Eastern", "EST", "EDT")
Central = USTimeZone (-6, "Central", "CsST", "CDT")
Mountain = USTimeZone (-7, "Mountain", "MST", "MDT")
Pacific = USTimeZone (-8, "Pacific", "PST", "PDT")

TR R I A STARE A A € 21 nfo FARARRRAFPIURAY DST #edfe i _b 2 R ATl S O RO I AT, R
PRI, B IESEE AR X (UTC -0500), E#Y EDT W=H 5% A BHIK 1:59 (EST) 25— #I14h, IF
e —ARSE—RKEHRK 1:59 (EDT) Z J5—r#h45m:

UuTC 3:MM 4:MM 5:MM 6:MM 7:MM 8:MM
EST 22:MM 23:MM O:MM 1:MM 2:MM 3:MM

(N igken)
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(£ 50

EDT 23:MM O:MM 1:MM 2:MM 3:MM 4:MM

start 22:MM 23:MM O:MM 1:MM 3:MM 4:MM

end 23:MM O:MM 1:MM 1:MM 2:MM 3:MM

24 DST JFiaE (Bi7start” £7) , ASHumpA 1:59 Bk 3:00. FEh 2:MM (¥ i [REAEAR— RA2 %A = i,
K AE DST FUAHR—K astimezone (Eastern) Al hour == 2 P4EH. #lun, 7F 2016 &
ZEph ) AR RS, FRATAE:

>>> from datetime import datetime, timezone
>>> from tzinfo_examples import HOUR, Eastern
>>> u0 = datetime (2016, 3, 13, 5, tzinfo=timezone.utc)
>>> for i in range(4):
u = ul0 + i1i*HOUR
t = u.astimezone (Eastern)
print(u.time(), 'UIC =', t.time (), t.tzname())

05:00:00 UTC
06:00:00 UTC
07:00:00 UTC
08:00:00 UTC

00:00:00 EST
01:00:00 EST
03:00:00 EDT
04:00:00 EDT

4 DST Z53 (W 7end” 47), A7 SORSRERIETE M)A : A A oA — AN/ NP2 R AT BB B B
I PR B S —/INE o BIERATE SR AR IR 18] 227 24 KA AU )12 200 S:MM UTC R[] . At g A 1:59
(LA FRRBEIE] 1:00 (BRAERD. FEXy MM AU A0 A B L . i astimezone () Jgidid
FEPASHI R UTC /ISR 2 W44 (7] R AR s N D A I B AT« AR AN JE S AR B R s 19 v
FEA N SIMM A1 6:MM 1) UTC I[85 5% 48 Ay J6 S AR TR (] AR W 1) MM, (H ] — AN i) & fold
JEPERN O M J5— AN SR oy Lo B, 7E 2016 4FFKZEIRE [ R BE ), FATFHE:

>>> u0 = datetime (2016, 11, 6, 4, tzinfo=timezone.utc)
>>> for i in range(4):
u = ul0 + i1i*HOUR
t = u.astimezone (Eastern)
print(u.time(), 'UIC =', t.time(), t.tzname(), t.fold)

04:00:00 UIC
05:00:00 UIC
06:00:00 UTIC
07:00:00 UIC

00:00:00 EDT
01:00:00 EDT
01:00:00 EST
02:00:00 EST

o = O O

WA datet ime SLHGEE fold BHEERMPAR S, BEATE R B i A HSE .

AN S VE I ) SR AF R SR Y 7 B B SR A fo1d J@PRmE, s et iR AaXXezinro 725 X4

i £ imezone S{FATAn] HoA [ 5 ZEH W) € zinfo FHRBIANGRIR EST ([E 2 258 -5 /M) 50{{E~ EDT

([ 2208 -4 /NE) REHE AR S H B U .

W

dateutil.tz datetime i —NEAKtimezone 25 (AT E S UTC ByEER2E) EHtimezone.
ute J@t (—A4> UTC WX SEH50) .
dateutil.tz JiEX TANA v X 4% B (X4 Olson %4f2#) 5[ A Python H-HE#E I 1] .

TANA IR ZC%E B DB i GE B FRA tz, tzdata B zoneinfo) £ Kt A FIEE F R Ron &R 2 H
AR A5 B A H S [R] g 7 S AR L. B 2 A T B T DA SO A5 B SE ARG I IX 1 AL . UTC ZE(E A
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 B
T 3.7 B UTC 22 AN FHER 0 — B

timezone.utcoffset (dt)

iR [ 24 ¢ ime zone SR 3 R S D T
dt ZH RN . RIHEE— At imedelta L0, HALSE AU S UTC Z (A 2.
T 3.7 JOEEC: UTC 22 AN TR 0 — B

timezone.tzname (dt)

AR [0 £ ime zone SEBIRAN I i 5 Y S 1

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 .

TE 3.6 iR i of fset=timedelta (0) AWM AFRIAE AR B UTC i AP 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)
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strftime () 1 strptime () Format Codes

PATSIZRE R T 1989 i C ARifE pir 2R i il AU, ENTET A siE C SSBU A ¥ & B3 Al
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BS BX B iR
%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 AT ECE 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 (1)
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 BE R Z | 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 #EJE, PATH#EREE | 00,01, ..., 59 )
ENIE R
%S #EJE, A EdigE | 00,01, .., 59 ), 9
AN OER
$f DA S B = s I 4AP , | 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
206 F). Chapter 8. #iEJH
%7 B4 PR (AR X4k | (3%), UTC, GMT (6)
fR] LA 25 FEAFHR ) o
%7 M%b%?é@+ﬁﬁﬂ?&% 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 | BEX AR i

& P23

G | A A ISO 8601 45y, Fommar Rk 1SO B (5v) BI4E | 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 At 1T H 4 HRgE . 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 FrINEE: BN T %G, su fl sV,

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,

T AR P DR PR, T B 24 i X AN S T JE YA R 1) Unicode A5 % 20 447 £ i AL 3 5 X LR
T BTG FERLEE-E FaXRE RS 7 2 R & elot AR S, T AE AR5 b strftime WA RES]
K UnicodeError B HiRk [\ — S FLFER
R
(1) F T AR 2O T 24 B DI, DRI LA B R (LY 24 PR U . S BODUT 2 R AR AE (3
" month/day/year” 5”day/month/year”) , - .4 th W] 886 75 6 1 DI 5 T 48 o 1) BROA 4w i 4 =X 11

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
.

TE 3.2 BOE: FEZ Ji A, strftime () J7¥EHBRT >= 1900 144y
TE 3.3 IR FERRAS 3.2 /i, strftime () ik HRT 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 () &¥ifEHly tHEMM [SS[.fEE£££] ] R MFAFE, H 5H HAH 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",

e 3.7 BOE M UTC I 22 IR 1 — SR B P L

TE 3.7 BOEE: iRt sz 594 strptime () Jrikmy, UTC ZZ{EATLAER . M RIRbZ (8l B 570
Ffo BN, "+01:00:00" REGAFEEN—/NNEIZE(E. 1AL, $R4L 20 24T 1+00: 007,

$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

TE 3.2 U ek M3 5z $84% strptime () F¥ERS, g — BRI datetime X4, 45581

tzinfo B N—timezone SH,
(7) 45 strptime () FE—RMEAK, U A sw UHTHE EHLMH DIEG (5Y) 1HHE .

(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) Y4F strptime () H¥E-EEHE, BISHEEMK $d, sm, $H, 51, 3M, $S, 7, $U, 5W Al 5V 20
). KR sy AESRGHTISHE.

8.2 zoneinfo --- IANA B X 3z §%

3.9 BRI e

zoneinfo FIHURYE PEP 615 By w) i FHHR ML 1 ELAR AR B DX SE B R 57 4% TANA B IXEH e . # IR A L
zoneinfo £TER BN OL 6 A RGO X B s Wik R Gt KB AT, %4/ mlE R A PyPI I
AL tzdata 55— .

UL
Bith: datetime ittt ime fldatetime KA, ZoneInfo ZEgikit R nl Ak 2K AU (d .
0 tzdata th CPython o0y JF %4 S DA PyPY S K HLHEY H5—Tr .
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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

B T A AR T A2 A AN 7 A BTN TRI R SR L, A TEARB 2 AR 5 5K
AHHE.

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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1B YRR L5 BB ER 2 e M P —Fh Ul M0, (EUR X SR T A AU 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,

B MR EOTRESITIT R BRI SCIR, PR e I XA BN SC @ A RO X e D7 502
BEHUT K ALER) BEARTAFR

TEfR: X EEFF AT R ANA T e 5 X P RYocR, TR B2 {1 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 B IsE.
itermonthdays4 (year, month)
wpl— A E N, BRSNS S itermonthdates () JMB2H year 4F month Fi HIY, (HA

% datetime.date JEREIMRHE . EACERRICE N —DHAF, H, HAEREN LB
TG

3.7 B HE.

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)

Rl —ASFRFEE AR H B RBIZ . 53t B MR T 4.

yeardatescalendar (year, width=3)
iR 8] A DA R AS A IR 48 4R A B . R B E 2 — A3, B R A W dEsmAT. B
& 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 B HE.

cssclasses_weekday head

FFAREATH ) TAE H A FREY CSS 28513, BRhiAM S cssclasses M.
3.7 FrhR I EE.

cssclass_month_head

AUyr)sk €SS 25 (B formatmonthname () 4 ). BUAMEN "month" .
3.7 B ge.

cssclass_month

HASH W H R CSS 28 (i formatmonth () i) . BRIAMESH "month" .
3.7 Frh e

cssclass_year

FEAERIAETI) CSS 28 (i formatyear () ). BRIMERN "year" .
3.7 FrHIhEE.

cssclass_year_head

SEH - 3 CSS 2K (H formatyear () ). ERAMEN "year"” .
3.7 B e

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.

R XWA2ER) formatweekday () Al formatmonthname () FF¥EIGATE PR dang 24 /i X I8{ £ 45 7€ 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 ()

IR 7 24 i P e B ) 2 — R R
calendar.isleap (year)

2R year ZEFENRE True , {WIRE 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

Eé‘lﬁﬁ%ﬁ%ﬁ?i‘%ﬁ~i*ﬂ%ﬂ%ﬁﬂo RXEIE—HRH S8 1 RS, FrodEmRKEEy 13 B

month_name [0] B F/FH .
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calendar .month_abbr

S U

TELMHE S TS F R A S EE. XEE—-HAS A 1 GEE R, IreleErkKEN 13 A
month_abbr[0] B&FHH.

Bithdatetime Sy H MR A FLHE 5 ¢ 1 me BN BER T X 524% 1 -
Bt ime JERJZI IR 5 R AR o

8.4 collections --- FIEHIEHT

Source code: Lib/collections/__init__.py

ARSI TR AR A, DASE Python RN E A dRdict , 1ist, set, Mltuple BIRAURESRE.

namedtuple () | Qa2 TG TR T BREL

deque FAFNR (ist) FI25aw, ST AE P B s As hl (append) A1 H (pop)
ChainMap FA UL (dict) IR, R AW A6 3] — AL & B
Counter FHA TS, RO T A E T R TR RE

Ordercabict | MO T, frfr L RITHOR MO
Gefaultdict | PRI, RET AL WK, NI RGO

UserDict iﬁ%T?iﬁiXﬂ‘gﬂm ﬁ1‘h??ﬁ%%§1‘[ﬁ
UserList R NPAEE R APIE S

UserString B THIRNR, i T TR

Deprecated since version 3.3, will be removed in version 3.10: TV A 42 A £ B F collections. abe filk,

N T PREFIR R ARZ N, ENHE Python 3.9 JiUAXAMELER T {58877 HE -

8.4.1 ChainMap Y&

3.3 BRI

—AChainMap J2 N T2 MNP EEE 2], XAEETEEnT DMEN— AN ockb . B s Hh a2
— AN F M Z IR B update () BHRRZ .

XA VA TR I, H BAEBIAL I LA

class collections.ChainMap (*maps)

—AChainMap $ 247 IuiE AWM OFE—, SIS F Ay a] ORI . AREEA maps
g, AR EOAR L, XA A U

JRZMSH AR XASIFZATTRY, P LA maps JEMEATIONE R . B0 HABRIRAS
RRANRZG, B MEYERE. ARpE, 5, FHAMNG RS Bg
—AChainMap i 5| HEFIREBGT BroA, SR — N IRZBRS R T, X L & R E ChainMap

SCRRPICA N 300738 . 53 ANEA —A> maps J&1E: (attribute), — &1 E R SCHYITIA (method), —>
FHCEATE WU B JE Y (property):
maps
—DATASET SR 1) 35 . XA R % B — IR R B )5 — IR R P U . B
IFEREIRES, PTRARIB L. F R DA — ).
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new_child (m=None)
R —AHTR ChainMap 28, A8 T — B (map), 5 TR Fifl 24 i 55 E’Jiﬂ[ﬁﬂﬁéﬁf (map). 4H
%m%ﬁ?ﬁ%, *?fﬁ)ﬂiﬁﬁlﬁl%ﬁéﬁ%ﬁ, WRLEFTA M EI Eom, aREA s e, s kA
FH, XFERTE— d.new_child () %M T ChainMap ({}, *d.maps) . XTHEHT
g+ B sC, Ak Eﬁﬁ&ﬂﬂéﬁj‘éﬁﬁo

TE 3.4 BOEE: AT m iS4

parents
JE MR [ — AN ChainMap A8 A W24 BT SE BB, BR T8 —A. XFETT ATER R I
BRat 56— AW, (5 3 5 Enested scopes fixEAE I # ]l nonlocal R, FFIH
A PAZR LN E super () o —A> d.parents K5 HEMF ChainMap (*d.maps[1:])

R, —NChainMap () BRIP40 B fm RSB SR 2 -

>>> baseline = {'music': 'bach', 'art': 'rembrandt'}

>>> adjustments = {'art': 'van gogh', 'opera': 'carmen'}
>>> list (ChainMap (adjustments, baseline))

['music', 'art', 'opera']

R T Sdict . update () WHFFIMERINY , Aa— BRI G

>>> combined = baseline.copy ()
>>> combined.update (adjustments)
>>> list (combined)

['music', 'art', 'opera']

TE 3.9 BRI H T X | A | = i@BAFRYSCRE, AU L PEP 584,

W
=

 MultiContext class 7F Enthought CodeTools package 45 37 5 5 B F{ 8T .

* Django ™ JJl T-HBEAR 1 Context class J& H 3 i WS 6. &8 HAG BN SCHER A0 s R, 2R
Fnew _child() Ji¥EMparents ¥EEIE.

* Nested Contexts recipe $2fit T /@75 W45 — WSt Bl HAB LS 354755 A A8 e ) 15 10
o —™ M faf R Chainmap.

ChainMap f§I F§0%57%

Xt T 2 A ST S0
#5548 Python PN lookup 44 {5 -

import builtins
pylookup = ChainMap (locals(), globals(), vars(builtins))

PR E e TSR TR AR =, e T ROAMEm BT

import os, argparse
defaults = {'color': 'red', 'user': 'guest'}

parser = argparse.ArgumentParser ()
parser.add_argument ('-u', '—-user')
parser.add_argument ('-c', '——-color')
namespace = parser.parse_args ()

(QA)
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command_line_args = {k: v for k, v in vars(namespace) .items() if v is not None}

combined = ChainMap (command_line_args, os.environ, defaults)
print (combined['color'])
print (combined['user'])

M ChainMap FBHRE LR SCHIHIT

c = ChainMap () # Create root context

d = c.new_child() # Create nested child context

e = c.new_child() # Child of ¢, independent from d

e.maps[0] # Current context dictionary -- like Python's locals()
e.maps[-1] # Root context —- like Python's globals ()

e.parents # Enclosing context chain —-- like Python's nonlocals
dl'x'"'"] =1 # Set value 1in current context

dl'x"] # Get first key in the chain of contexts

del d['x"'"] # Delete from current context

list (d) # All nested values

k in d # Check all nested values

len (d) # Number of nested values

d.items () # All nested items

dict (d) # Flatten into a regular dictionary

ChainMap REFUHHEF SR — WL, {H lookup 2R RHREAEE. SR, WERTE LRE S, tnl AR
BB E AT IRLIE

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 W&

— TR TRAR LA (8.

>>> # 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 1in 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] )
—~Counter @—Adict T, MTIENIMHENR. B MES, JTRBTIE (key) —HEF
fif, BN EBAF A TTET AR AR RUE, B35 0 ffidl. counter IO RBRHAMIR S Y

bags o{ multisets,
TCEM—A> iterable W4 M HA Y mapping (or counter) ¥ 4H1k :

>>> ¢ = 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 XA — DU T, WERT R EBCAEMTCS, kBl —40, mAZHIE—1KeyError

>>> ¢ = Counter (['eggs', 'ham'])
>>> c['bacon'] # count of a missing element 1is zero
0

BE—NHECN 0 A MR TR —DIcEK. (] del RMERE:

>>> c['sausage'] = 0 # counter entry with a zero count
>>> del c|['sausage'] # del actually removes the entry
3.1 i hfE.

1E 3.7 R M dict BFK, Counter YR THLAABANUTHITIRE. Counter X G tA TRz S I
Iﬂﬁéﬁﬁﬂlﬁﬁ?o SER AR TCRAE BT/ I T, SRS P A B A L
DU TR HERY o

TIN5 T PRSI, 4L T =AY v -
elements ()

B Ak, KPR TR EE HBHEE T R . TR S R BT R .
B NIRRT EUE/ NT—, elements () HEZIKE.

>>> ¢ = Counter(a=4, b
>>> sorted(c.elements (

2, c=0, d=-2)
)
[lal’ lal’ 'a'/ lal, 1

)
b', 'b']
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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 (a=4
>>> d = Counter (a=1,
>>> c.subtract (d)
>>> ¢

Counter({'a': 3

~
o
o
Q
|
w
Q.
|
o
—

3.2 B fE.
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 BRI RE: I T IO, — ORI, B A B S

TR TR EER N TRINBITI R TR BT (e, ANVDA B HERR SR A T
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

W
=

* 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
GREE A, WAL (append) FIFEH (pop), MFHImERRT A, N ) B9 KA 50 2 O(1) E A% .
BAR 11 st MW FRRMRE, Al AL T & K HBAER pop (0) Ml insert (0, v) M. ©
151 OMm) WAFREBNIERAE, WA IS Z B AR R RN

SR maxlen A 8 E A /2 None , deques A AR BERKSE. BN, deque 5 R & 248 & e KK
. —HRRERKER deque T, 2MBIINAR, [FAEECRIEM 7 —imii it . FRE K deque H4Ht
Z{bl Unix filter tail WBhEE. EMIREEER] DA 518 B i A2 e A A it 1% 21

K] A% (deque) X4 SZHEPA R ik

append (x)
W x B4 g o
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https://en.wikipedia.org/wiki/Multiset
http://www.java2s.com/Tutorial/Cpp/0380__set-multiset/Catalog0380__set-multiset.htm
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appendleft (x)
asm x 2 Ak

clear ()

BRI IR, RN 0.

copy ()
B — I,

3.5 B HE.

count (x)

T deque FICEET x I
3.2 B RE.

extend (iferable)

P deque A, SIS iterable ZRHHICER

extendleft (iterable)
P deque (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 B HE.

insert (i, x)

FEAVE (A X .
MR A2 FEA R deque HE K maxlen 1935, ¥i5| & —~IndexError,
3.5 Hr I Ee.

pop ()
BAH HaRk bl —1IcEk, deque Fefa MIATIR—A~. QSRE&AICEMTE, 5k —AIndexError.

popleft ()
253t Hak o —4Je% , deque SR ZEfIAYAR—A. AREA TR, W5 %k IndexError,

remove (value)

MR BN A value, IR TG & valueError,

reverse ()

R deque Wi FFHES . iz [F] None .
3.2 Fr I EE.

rotate (n=1)

WARRE S n 22, AR n UKL, LI ZE0R R

WA deque 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 Bl e
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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 - FRHIEST
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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.

e 3.9 CEE: 3 T A (1) SEH (1=) 18584, 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) :
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>>> 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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BECRFEIARAE, V2R 44 Je A MR 45— D USRC oypename )78
T 3.1 JCE S 3307 rename ) SZF .

YE 3.6 UHE L verbose Fl rename S35 M AL R 36 42 5 A 4.

e 3.6 R B3I T module Z4Y(

TE 3.7 MUEE: #2881 verbose TEZ: M1 _source &1,

TE 3.7 JREM: N T defaults Z%(Ml _field_defaults gk,

>>> # Basic example

>>> Point = namedtuple('Point', ['x', 'y'])

>>> p = Point (11, y=22) # instantiate with positional or keyword arguments
>>> pl[0] + pl[l] # indexable like the plain tuple (11, 22)

33

>>> x, y =p # unpack like a regular tuple

>>> x, y

(11, 22)

>>> p.x + p.y # fields also accessible by name

33

>>> p # readable __repr.__ with a name=value style

Point (x=11, y=22)

i ZICAIL A TR (E csv sqlite s BHuR 04l

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)

F‘éjTéli;’iﬁfnéEE’Jﬁ% 144 TCLH IR SR = AN RN BTN @ . TR IR B ihss, JrdEfiE A
pUESIR
classmethod somenamedtuple._make (iferable)

RITHENFAERI P51 Sk RSB B — A B 5L B

>>> t = [11, 22]
>>> Point._make (t)
Point (x=11, y=22)

somenamedtuple._asdict ()

R E—ASF R dict , R BA PRGN E AT R E

>>> p = Point (x=11, y=22)
>>> p._asdict ()
{'x': 11, 'y': 22}

¥E 3.1 lE M kR Bl—A~OrderedDict iAEdict .
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6 3.8 R P ik Bl —ANHg Mdict A ZOrderedbict. [Hh H Python 3.7 2, M FHE R
PRUEA Fpo PR Borderedpict WIRIAMEE, HET A M D O 58 e 5 &5 R e 4 7 219 28 AL

OrderedDict (nt._asdict ()),

somenamedtuple._replace (**kwargs)

R AR a4 TS B, R BT

>>> p = Point (x=11, y=22)
>>> p._replace (x=33)
Point (x=33, y=22)

>>> for partnum, record in inventory.items():
inventory[partnum] = record._replace (price=newprices|[partnum], .

—timestamp=time.now())

somenamedtuple._£fields

FAFERICHI N T 7B . T RN IR T B fiv g Jed 2.

>>> p._fields # view the field names
('X', lyl)

>>> Color = namedtuple('Color', 'red green blue')

>>> Pixel = namedtuple('Pixel', Point._fields + Color._fields)
>>> Pixel (11, 22, 128, 255, 0)

Pixel (x=11, y=22, red=128, green=255, blue=0)

somenamedtuple._field_defaults

TR B PR I BIA(E -

>>> Account = namedtuple('Account', ['type', 'balance'], defaults=[0])
>>> Account._field_defaults

{'balance': 0}

>>> Account ('premium')

Account (type="premium', balance=0)

SORBUX A FIIOME, il getactr () il

>>> getattr(p, 'x'")
11

el — B dy 2 oo, A R R EBERF (Urid 4N tut-unpacking-arguments):

>>> d = {'x': 11, 'y': 22}
>>> Point (**d)
Point (x=11, y=22)

KA~ 4 TEALIE N E #HY Python 26, & T DALY Ml FREBONAE . 3K BRI A5
SN S e T ED R 2t

>>> class Point (namedtuple ('Point’', ['x', 'y'])):
__slots___ = ()
@property
def hypot (self):
return (self.x ** 2 + self.y ** 2) ** 0.5
def _ str_ (self):
Ce return 'Point: x= y= hypot= ' % (self.x, self.y, self.
—hypot)

(Rt
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(£ 50

>>> for p in Point (3, 4), Point (14, 5/7):
R print (p)

Point: x= 3.000 y= 4.000 hypot= 5.000
Point: x=14.000 vy= 0.714 hypot=14.018

AT REE _ slots_ R—AEyodl. B IR E1ES B MRS T RARE AT .
TRAC T B IMANEAE BB 24 IR TR W25l fields BIE— D4 T 4R LA E:

>>> Point3D = namedtuple('Point3D', Point._fields + ('z',))

SR TFAFER AT A A E S, Gl EEIRESY _doc_ R

>>> 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'

1E 3.5 CE N SR P A JE AL ] 5
p Ik
* &l typing. NamedTuple , PASRBCH G2 TR BN IMRBSR I . BRI class KT
T —F AR
class Component (NamedTuple) :
part_number: int

weight: float
description: Optional[str] = None

o XTI , £%types. SimpleNanespace () .

e dataclasses BAHURML T —ANBEMES A — 2L o 80, T B 384 sUP SRk i 2] JH 7 S
H,

8.4.6 OrderedDict W&
A i B G R — R (B — S S HE PR S AN TR . BT E) di ot ZEERAS TICAERR AN
JPI9RE S (FF Python 3.7 HrRIlE TiXFIHTATR ), BEATERAIRAELET .
—8e 5 aict MANRMTRFAAE -
o FWHL i ct B AR R . BRI AT 2 .
* OrderedDict BTEEKEFHITHRME. SR, SRR HEREN R BN

o B L, OrderedbDict WPAMdIct SEAFHIAL PN E ) B HE P B 0E . 16 (50 LS T BR B s i 17 17)
(3 an#E LRU cache H7).,

* ¥TForderedpict , HSFHAERAILECT .

* OrderedDict i popitem () JEARFEMES . B2 —ESHORE E LI TE.
* OrderedDict f—A move_to_end () J¥k, WUAHRMKICHBEAFNL .

» Python 3.8 Z {ij, dict /b reversed_ () Fi.
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class collections. OrderedDict [items])

R —A~dict TREH, ERA LT IHT EFHD FHMF 74
3.1 B fE

popitem (last=True)

ARy popiten () 7k IR A —A> (key, value) SE{EN . ISR last (HOWEL, 4% LIFO )&
PEG R FR [m] BREEDXT 5 W03t FIFO (first-in, first-out) Stk 5 H 722 [ SRELXT -

move_to_end (key, last=True)

FEIA key BB A 7P I3 WS last JHEE (BRIN) WIFFCRB AR AR last R
ENRFICRBETF k. WER key NFAEMN &M K KeyError:

>>> d = OrderedDict.fromkeys ('abcde')
>>> d.move_to_end('b")

>>> "' jJoin(d.keys ())

'acdeb'

>>> d.move_to_end('b', last=False)
>>> "' jJoin(d.keys ())

'bacde’

3.2 B Mag

AEXSTFEE ML, A HIE o AN T Rk N SRR, i reversed ()

OrderedDict Z [B] HIAH S8 Mk =2 W 7 6, SEPLA 1ist (odl.items () )==1list (od2.items ()) .
OrderedDict WRFHMIIMapping AN, RIFFEUSA I, X ARiforderedpict Bifh
AT Ary 3 W] DA T A3 o

1E 3.5 UE I OrderedDict W (item), H# (key) FIHE (value) L1 BUAE L el Pk, ilid reversed()

1 3.6 BCE L PEP 468 H10RF I S B Iy IR B, @ id fFis4 orderedDict MR FIE R update ()
Jr ik

£ 3.9 BUCE R 30T A (1) SO (1=) 84, MU PEP 584,

OrderedDict f§|FF1HE

BIECA B & B AT A 7 A AR T . WA R EEIAKH, WIELRTE AN ES o
[ 2R

class LastUpdatedOrderedDict (OrderedDict) :
'Store items in the order the keys were last added’

def __ _setitem__ (self, key, value):
super () .__setitem__ (key, value)
self.move_to_end(key)

—A~OrderedDict ¥fF5EM functools. 1ru_cache () 2R AEHF 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)

(Rt
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(£ 50

self.move_to_end(key)
return value

def _ _setitem__ (self, key, value):
if key in self:
self.move_to_end(key)

super () .__setitem__ (key, value)
if len(self) > self.maxsize:
oldest = next (iter (self))

del selfloldest]

8.4.7 UserDict W&

Userpict FRMIEFIATRISMISE . XA TRt EHE O ot I THRRDIRERTE: A
i, XNEREHEREZ S, HARZEN AT AR BRI .
class collections.UserDict ([initialdata])
B — A . XA LRI NERAER — NIRRT, WAl UserDict SLfiffdata JRMHEAFEL
MRS T initialdata {8, data SIVIIGCHERINE: TEE—AS itialdata 15| AR SOR B VE R L
A 345
UserDict SEBIFEHE T DR B AT 7 MR E R SRk
data
—ANEEMTFH, HTRFUserDict RIHNE.

8.4.8 UserList W&

XANRERE THIRNG . B A HRERIZE, TR E E SO MITIERE, AT AR A 5 A 1Y
Jiik, WATAGSIGET R I YA o SXARFRAT R DA F RS I AT A «
XX LAY TR Tt B RA# List B TRINEEEAG A, ENRMBEARER S, FENRZER
FNRAT AR J@ AR 117 o
class collections.UserList([ﬁw])

B — IR XL ABARIE A — M IER SR, @idUseriist fdata JBHEAFER. SLBINE

BRI A R —A list 19 copy, BRINN [1 Z5%0FR. list W LAE NS, Han—A> Python %13, & —
ANUserList W4,

UserList $@fft 7 DL B PEAEA W] 28 FP 8 i T A B i i e

data
—Alist WMBEHA T Useriist FINES.

TRALMBER: Useriist (TR RIS, TATSHIAN, B8 — NS E0AM. & B—45
FEAN I A 2 — SR BRI LBl B ABE TSR T AA— BRG], S HE— Y
FIMER, AR

R AP B RA A BRI AR, Pra R R RS 2 IR AR T .
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8.4.9 UserString &

UserString J MAEFAFERXIRIYIMILE . WX ARAFTRE AR th BRI st - i TRAYTIREFT A

Aid, EAFAEIEREL T, PR B TR 0] DA R B R 1 .

class collections.UserString (seq)
B — PR R . XADEOIF R A BRI — IR T, il Userstring fdata Jafk
P SEBINBRIIRACCE N seq 1) copy. seq ZHIn] LARATA Il W st r () sRECHAA FATFERIY
XA

Userstring Jefit T AT IR N FATH I AR ERY BSOS HF -

data
—MHEIEW str MEHRFR Userstring EHNE .
FE 3.5 BREM: i _ _getnewargs_ , _ rmod__, casefold, format_map, isprintable, fi

maketrans,

8.5 collections.abc - F2EAYiS B8

3.3 B IIRE: BRI R collect ions BAHRLLHS T -
PACHS:  Lib/_collections_abe.py

GAREHRE LT — 2 ZOL 5 BT TR A B B AR RER L B, XA T
iy, BOHAER 2.

8.5.1 FIFHHR B

XA A T IR 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.
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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 FriRUIGE.

class collections.abc.Iterator

BT dter () Fl__next_ () FERIIMGEZE, & Wieraior )5E L.

class collections.abc.Reversible
HATERERRBLE T __reversed_ () FEMHHIR AL,
3.6 FriREE.

class collections.abc.Generator

AERERIE, SEELT PEP 342 v LEgthil, AR PR TEALE, ML T send (), throw () #l
close () . & Ngenerator E XL,

3.5 B fE.

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 .

TE 3.5 iR index() 55 S E:F stop Fl start 25k,

class collections.abc.Set
class collections.abc.MutableSet

PSERERI R IDE S g HE B SN

class collections.abc.Mapping
class collections.abc.MutableMapping

S H T AR S mappings WIAME B

class collections.abc.MappingView
class collections.abc.ItemsView
class collections.abc.KeysView
class collections.abc.ValuesView

B KL E IO views [R5 5K

class collections.abc.Awaitable

TSR Gawaitable JEHERIZE, VDA T await k. B EAMISEHL __await_ () k.
WAZ X5 M corout ine ABC HZLHIER X ABC B .

TEf#: 7F CPython B, T4 g ihiE (il t ypes. coroutine () B{asyncio.coroutine () £
PR EY) #R T F A L, RIS __await__ () A¥E. i isinstance (gencoro,

236 Chapter 8. Hiig3¢®


https://www.python.org/dev/peps/pep-0342

The Python Library Reference, k% 3.9.4

Awaitable) MM RE False, Bffif] inspect.isawaitable () Fetgifhe],

3.5 FriR e
class collections.abc.Coroutine
TR AR 2. LT W F & XFE coroutine-objects: B 77 ¥: send (), throw()

Fl close ()., WHMELIHEARTFE LI _ await_ () F¥E. A W Coroutine 5215 H W i
HAwaitable 2. £ Wcoroutine 1 5E X .

T#f#: 7F CPython B, BT 4 s thiE (il t ypes. coroutine () B{asyncio.coroutine () £
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 Hge.

class collections.abc.AsyncIterable
BT _ aiter HYEMIIZREZE. & 0asynchronous iterable f)5E X o

3.5 B RE.

class collections.abc.AsyncIterator
WBMT _ aiter Ml __anext_ HYEMFhLEZE. & Uasynchronous iterator 1 5E L.

3.5 BRI HE.

class collections.abc.AsyncGenerator

Hseb ISR B I R 2R, XSSP 1 AE PEP 525 il PEP 492 BAGHHL.
3.6 B
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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(£ LT
sl = ListBasedSet ('abcdef'")
s2 = ListBasedSet ('defghi'")
overlap = sl & s2 # The __and__ () method is supported automatically

Wi set fiMutableSet FIVEIR ALK EEE

(1) BT HREEARESAETES, BIAIRA AT BB A2 BAER L6 . B
Kby a5 H A ClassName (iterable) AMES . XFERIIT M N _from_iterable ()
FINERE T, TS cls (iterable) K= —NHiES. WIRser IRAIHE LA AR E
NIRRT, RR Bl R R B M ok L _from_iterable (), PAfEET W&
PN G2 S BRAL) 38 A S 151

(2) FEICRATII (R T, PUOMHE SRR ER)), AFEEEEN __le_ O Ml_ge__()
PR, IR AR A 2 H BhEE

(3) IRAE G set LT — _hash () HFENESTTEWRAE, A, __hash__ () REEIEA#E
S, N HARITEEGR RS AH HAAR .. BT HERAZNESGRINMGEA RS, W PARR
Hik Sset () MlHashable () 25, RIGE X _ _hash_ = Set._hash,

S
 OrderedSet recipe £ T MutableSet f@I—PRE .
o XFHIZEAE, S Wabe HiAl PEP 3119,

8.6 heapq --- #EPAFIE %

Jifty: Lib/heapq.py

ARG T A SRR S B, R e BB .

e —A B, BRI SNEE RS NTEETITAEZ TS (E) . B TEEUREH: M
B, MTIAR &, #0A heap[k] <= heap[2*k+1] fll heap[k] <= heap[2*k+2]. N T A
FHE, NEERNICESNARTCR K. WA BT i/ Nt R BB FERSE 5 heap[0].

XA AP SEM MR LS IA AR, BER AR I : (a) AVEH TAEFFHEERG] . X HETT 5
MHEEZ AT RG Z B X BN KEVEE NG G, 4 Python M EH1GEFIZRG] . (b) FA1HY pop K1k
1R ] B/ NI AN SR B ORI GRS AR “H/NEY s T “Reo KM FESOb TR s s 0L, TR e 3 A
FHEHHEF )

FEF X, SEHER VR A Y Python list %A A 77 PR : heap [0] Fnt/MUICE, [AH} heap. sort ()
Y3 T HER AN A P

BN E, ATPAME A list SRBIIRe R 11, sSERATAE — e heapify (), FRAE—A list FEf i
#

T DA FBRAC
heapqg.heappush (heap, item)
K item [PHENINA heap W, PREEHERIAAE M o

heapqg.heappop (heap)
S IR 0] heap W B/ NIRICER , DRIFHEMIAZEE . WIPRHENZS, i IndexError o {lifi] heap (0] ,
A PAR i e/ N IC R AR E
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heapqg.heappushpop (heap, item)
5 item THAHES, SR HE I IR B heap Wi /NCR. ZHAHRAEW LA heappush () P
M heappop () B TRKEHEFE,

heapg.heapify (x)
R listox SEHLRHE, 5, ZRPERSRIN .

heapqg.heapreplace (heap, item)
IR ] heap /N —T0,  [RIEHEABTY item. HER)R/NAAS . AR MG K TndexError,
XA BB heappop () Mlheappush () B AL, F ELAE I I RE RN e B4 3 °HL . pop/push
HE B2 MR B TTR IR HE N item.
R B RAE P BB LIS N dtem SE R WIARAA AL, W% BN heappushpop () . B /) push/pop
HAEBRPIHAME RN —, R EEE .

AL T = AN T R 8 H T e R 4.

heapqg.merge ( *iterables, key=None, reverse=False)
FE2ANEHFRBA G B E S (B, &IRAZA HE SRR &< H ) . &
| 2 HE P E W iterator
RIF sorted(itertools.chain(*iterables)) {HiR[E[—ANA[EEMRXTLR, Do RMEHRFEE
EFRANAE, HEREENMARE L CHT (MR,
HAWANRSE, B ATS & TS5
key ¥ WA RS H W key function, T WA TTR PP H . BRIAMEN None (H#: KT
%),
reverse K — A /R AH. WIHR WA True, WA JCF R # L 45 R Wy AT A 9F. Bk S
sorted(itertools.chain (*iterables), reverse=True) RKUWFTH, g =L XL 0
AT MKRE R .

TE 3.5 MU B I8N T ATk key Fll reverse 5 .

heapqg.nlargest (n, iterable, key=None)
M iterable it & LPIEHREE TR B HT n AN KT A BAIY 26 o ASRFEHE T key WY Hg 5@ — A SE00
R, T M iterable A JCE FHREUL IR (B key=str. lower). M T: sorted (iterable,

key=key, reverse=True) [:n],
heapqg.nsmallest (n, iterable, key=None)
M iterable it & SLHYEHRAE H IR BT n A f/NTR A MBI AR T key WL 15 € — RS E0W)
RS, FT M iterable A ICE FHREUL IR (B key=str.lower). M T: sorted (iterable,
key=key) [:n],
JE WA BRERLE n (HE/ NIRRT . X T HRIME, il sorted () MEIS AN . WA, X4 n==1 i},
WHWNERmin () Fmax () REZEARFE. WRFEEG X RE, %8R A RS A EIE
4.

8.6.1 BRI

HEHER T AE AR A (EAHE A SR 5 B U — R IMETUR S 8

>>> def heapsort (iterable) :
h = []
for value in iterable:
heappush (h, wvalue)
return [heappop (h) for i in range(len(h))]

(Rt
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>>> heapsort([1, 3, 5, 7, 9, 2, 4, 6, 8, 01])
[Ol 1[ 2’ 3! 4’ 5[ 6[ 7! 8’ 9:|

XHEMPITF sorted (iterable), {H5sorced () NRAEXANEIENEER .
HeICE LU TCH . I8 TR EUBHE (BIAMTES5egh) S EN il I TRER 5 &

>>> h = []

>>> heappush (h, (
>>> heappush (h, (
>>> heappush (h, (
>>> heappush (h, (
>>> heappop (h)

(1, 'write spec')

5, 'write code'))

7, 'release product'))
1, 'write spec'))

3, 'create tests'))

8.6.2 iiSEhAFISEEL e

OLiciAs) R A, I HERSERAE T2k
o HEFPRENE AR R I E 5B AP T 55 45 E 