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1.1 TN

o WERMBL GEA: Unix” 3R, ROREMNREGEFAAA/ET Unix REEH . FX A RIEHAFAE T HA
FrE MR G

o QERPECA B, BTA RN B Unix” 1) s ACHIAE macOS B2 2 S0RF, [OMIE ARG HT Unix
AT o

4 Chapter 1. #5R



CHAPTER 2

Python fif R ds W TR Z BRECHIZRAL, ALATISEEPREME AT DA N H 5 BRI 45 th 9135

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 XE . SEOT DU ARSI T __abs_ () XS WERSEE—A
SR, MR [R]E AR

all (iterable)
IR iterable ()i TCEIY MEAE (ST ERXGNZS) WERE True . EMT:

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

IR iterable [FAT—TCE HEAEWER ] True, QRATERXTS N2, R False. ST

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

ascii (object)
Hrepr () Kl BE—MIEXRE T FRERERFE, BREHH \x. \ufI\UXfrepr ()
1R [l A4 HR o IR ASCIT 4Bl (R A5 A TG Lo AR 24 ER Al Python 2 [ repr () R [BI 25 S AH L
bin (x)
PR AR DA “0b” FIZR Y —HE I EA . A5 R 2N TER Python ik, WIER x R J& Python
Fint X4, BUHE X __index_ () Jik, PAMRBIEEEE . FTHE 2801

>>> bin(3)
'Ob11"

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

WA —ETHERIZE “0b”, B AT AU 53k

>>> format (14, '#b'), format (14, 'b')
('Ob1110", '1110")

>>> f'{14:4b}', £'{14:b}'

('0Ob1110', '1110")

FiW format () PHEZAEH..

class bool ([x])
R W —NRME, True 8 False.o x ff FIARMER) AN L A2 SR B . 2R x R ARMEEHE B I,
& False; HAREMIRE] True. bool KEint T (B WA F LA - int, float, complex ), HiAth
EARRYK AT . BHRA False il True FASEH] (S04 /1L ).
e 3.7 BCE NG x BHE R RV A AL E S

breakpoint (*args, **kws)
B R AT IR A TR g b . BAOkEE, B M sys. breakpointhook (), HiEfL®H args
M kws o BRATEHL T, sys.breakpointhook () Wpdb.set_trace () HIEHSE . 1EXFE
T, Baiie —MEM R, HItEAD 2T Apds HEEARATRED R RIS I AP il . Hi2,
sys.breakpointhook () W LATCE N HAL— & {0 ibreakpoint () B, PARRIFBEAARAE
PR o
5K —AFitFE 4 builtins.breakpoint H1FZ 4 breakpointhook,
3.7 FhRE.

class bytearray ( [source[, encoding[, errors] ] ] )
W[ —ASFr ) bytes B4, bytearray Fg— AR, WEFEER 0 <=x <256 (EE. EAH
AP RIS H W v, WoT 22 22 Baid s [RIA bytes KRB RERS Ik, S Wbytes 4=
bytearray 1%
3B S source W] LAFIANIR] 4 15 2ORA) I AL 4 -

o WERZE—A string, TR encoding ZHL (errors ZHATYZ W BEW) 5 bytearray () £{fi
Hstr.encode () JiEFNs string F47% i, bytes.

o WRSZ—A integer, SAIIHAK/NAIRECF IR, FHOEH null T,
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o WERR— N IEE Geh IKEE T RIRT S, AR R BE G DR AR W IG 1 8
o WSe—A> iterable FIIAAXIR, ERITTRMTEELAZ 0 <= x < 256 BREEL, BN
HRIIRNE
WA LS, WEIER/NHN 0 1%
B W=t H| 5 5) KA - bytes, bytearray, memoryview Flbytearray 3t %,

class bytes ([source[, encoding[, errors] ] ])
AR A HHY “bytes” X, R ARAEFI, WATHENA 0 <= x < 256 {yEH. bytes
Rebytearray WARIERUA - EASHREEFAOERAIFNRS] . 51 e

ik, MiERBERSES by tearray () M.
FARE AT A FHMEQIE, 2L strings.
5 W, =3t 4 75| KA --- bytes, bytearray, memoryview, bytes 3t % Flbytes = bytearray ¥:4F .

callable (object)
MRS object ZVJHHAIER ] True, HMRE False, WHIRE True, JWATIATRERM, (HANHE
& False, W object ¥ 5 EANSRI . RIS AK (ISR B —ASHsLE) ;s an
BB EIRAE _ call () WEmkEal .
3.2 B AE: XA eREL—FF A7 Python 3.0 7R T, {HAE Python 3.2 H{EHMA .

chr (i)
1% 8] Unicode 57 AL i O FAF I T4 ER A%, BN, chr (97) SREIFAFE "a', chr (8364) &[1]
TP rer. Xigord () MIMREL.
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 XFEHITER IR N R decorator -- 1172 5] function,
KRR T AFEZR Bt AT (il ¢ £ () ] DAFESE B EdEfT (Flan c () . £ (). HETEIELAIMNY
RGN . WIERETTVEEH T ERMIRAER FIEA, WZIRAE BRI R NRENSE 1S
LI
Y Crs o Java OB PR . WRIREITH , WERAT R statscnethod (). 4%
SOTEIE R, WS pes.
TE 3.9 MUk 2 R BE nT A B At % 2 25 il property ().

compile (source, filename, mode, flags=0, dont_inherit=False, optimize=-1)
Ff source JmiF BACAS B AST X5, RAGXF R AT PAexec () Heval () PUAT. source T AR HLAY F4F
B FAFAE, BUE AST X4 2 last SISO TR A AST X4,
flename 5T BT BAISCLEA  ANSACTS AT BEASCPE IR, WTDA A— BT BHRAOME (2
WA '<string>').
mode SZZFE T AR A H . AR source 2IER]JTH], TILAE 'exec'; WIREHR—FIL
X, PR 'eval's WRRAANZHIEN, WP "single' . (FEfJE—MEHLT, WREBA
PATEERAZ None R gfTEIH kK. )




The Python Library Reference, 4% 3.9.24

S flags FI dont_inherit 15 5. 24 0% WIBA> 26 5 25 26 70 DA KOS 24 SRR future HpPE . ARG
HBARARME (A ) WACHS 2 SR compile () BIRRBAHE B AR KA. WRAH T flags B
ARG dont_inherit (235 9%8) W AL TS AMATHRRHG AL AR 2 Sk S BSME ] flags Z A1
SE R IE g B future TE5) o QISR dont_inherit AETHEEL, W] flags ZHL - AMERE AR
(future JF PRI 24 1P AR VETT) 20 -

SRR PEITUR future 15) /2 B ELRRORFEIIAY o HRARAL AT DA I — 2 #5007 OR R AGHH LA 15 I4F
A future FRPE TR AR W ATE_ future  BEHEY _Feature 5L compiler_flag J@MEH
B 2iF AT AIDAfEast BIh ARG PyCF_ WIS 24 FR.

optimize SE G E SRR VALGN  BOAE -1 Bele S REEHY -0 EITHI R A Ak gl . X 1k
0 (FAf; __debug_ WE). 1 (WriEdilEk, __debug_ “R) B2 (SURFAFH MER) .

UK g B IS A ik, RS M K SyntaxError FR; QR EAD AL null AT, 00 2 fil

K ValueError S#,
MR EAEL /T Python fURBIY AST /R, & ast . parse (),
gl k—NFitFEH compile FFHFZS%L source, filename.,

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

Wl RN A SR e R A AST W GIN, Python R34 7 A Python
AST 253 B KR 2 WL A0

16 3.2 IR SV Windows il Mac (BEATAF. 15 " exec’ BERFIREDMITAFAER. ST

optimize 2 .
TE 3.5 R Z Bl source PALE null FATTE R MA TypeError .

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

class complex ( [real[, imag] ])
R real + imag*1j HISEL, SR PAFRRECECT AN R, WERE—IES R T, WEBH
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.

X8 Python X4 x, complex (x) %464 x.__complex_ (). WIR __complex_ () K
ESNREEERZE _ float_ (). MR __float_ () A& XNKFFEERZ _ index_ ().

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

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

FeF £ - int, float, complex FHR T B EEAL,
TE 3.6 JCHE M 3] DA R 20 AR SC = e iR B 2 04 74 4
TE 3.8 U Bk: W __complex__ () Ml __float__ () A& XWFEHERE __index__ ().

delattr (object, name)
setattr () MXHEE. LSRRI — TR . RFFFRUARXT A TEE. IR %
A, ZEREBCEMETE ERENE. Ul delattr (x, 'foobar') ZfT 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, AT ERERA, I HaR E—AN @S H£. X
WSEEHE X __getattr_ () B __getattribute_ () PREIIXTREEN HE Ldir () KRG E
T S

WERFEATRME  dir (), XPERBLERMNLEEXN_ dict JRHWRZERNSIERS S .
LERVIFRIA BRI, WRNERAEHE X __getattr_ (), ARGEARWTHEAHEN .

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

o AURXTGORBIA R, WIFIF A SRR A AR

o AURXT SRR S, WHRUEENRBIEARR, H Hid NI 2L w8 k.

o B, FIRCAENRIBIEATR, 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']

R Fhdir () FERNTETELEXEN, el e BRI AN EGR 478G, A
SRR PRAE G R AR PR — B, BRARIAT IR T REEAR R Z M. B, M52 —4
JEHt, metaclass [ @M STELIRINF

divmod (a, b)
TR (FEEE) BAERES, HAER TR R R [ — X R R R B R TIR A H R, &
FME BEAIBELFRN . XHFEE, 455 (a // b, a $ b) —&. MNTEFEAH, 432 E (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 (iferable, start=0)
IR —EERI R o iterable W7 — ¥4, Biterator, sHAMSCFFARAN S . enumerate () 1R[]
WIERAR__next_ () FHAREl—AT0H, BES—NHUE (N sare FH4G, BRAK 0) FiE s
B iterable FHARHIHE..
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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] ] )
LBR—ATFAH, VALATIEER) globals Fil locals. globals S22 — A~ ik, locals A] PAZAT fa LT
JOE

expression ZHLLAE N —A> Python Fih U (NBIAR ELe —DRAFIR) BRI, HEEH globals
Fll locals 5 Sy 42 SRy Ml Jey b i 44 23 ) o QSR globals “FMAFAE LA E DA __builtins_ SHHEHIMH,
W SAERRDT expression 2 Fii 3 A VAR A B0 A B R bui 1t ins BT X EWRE expression il H H
AR hRHEDuL L ins BRI TEE TR HA2 IR ET 2Bl WS4 locals “7 S HERIAE
globals 7 3i. QR PHAFHL[E N0, K AT S eval ) WA M B9 ERSEH 1Y globals Hl
locals. LR, eval() HEARHMNEFRGE NG CERIFR) 4% 2 15 23 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 25 )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 RCHFE ST Python fU . object Wil 2 FAFHREE U XIS . WA FATHR , IR AR TATER
AT R — £ 5 Python iFAJH HAT (RAER AT BE) | AR AUXT 5, BRI EEIIT. 76
FEATREOLT , B ATAY AR ER R, 2 R A R S (WS Tl Y file-input —Y) o ITERE EI{HAE
fRibsrexec () MBI EF3CH, nonlocal, yield Ml return i RETE R EUE LLASME
Mo AR IEE None.,

TR B, QRIS TR I, AR 24 w1 P AT AR R T globals, W& —
AT (REERF AT, R ek F I T4 R RRAAE & . MR REIRHEAE T globals Fil locals
BN T2 RFRT AR . WL T locals, TI'E R DURARMIBLEFRAT S . i iCAEFERR 25
I, globals #l locals /2 [f]—~7 i, 415 exec f52I WA BT R AE N globals Fl locals, ) ARRSRF U 1R] i
A LA T

W globals T AL builtins_ BE, WG IZEIH AN NEbu 1t ins BT .
I, FER AT I L exec () 201, A HCH __builtins_ FHIEH A S| globals 5
P AT DA FH W2 Py AR o

" ARHTRS RS2 Unix WS IOTTESRAT . NSRS SCF BRI, i (R T A AR B Windows 5 Mac KR4 T4F
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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,

R BAAEOR, locals (AT AN R Locals () BRI —HE: REGR EIAS ERIAL locals 7L,
R FH A exec () RBOR I F DX locals I, 5 IHRHLE % locals -,

filter (function, iterable)

H iterable W pREL function 3R W EHREE TR, MR- HIIERLS . iterable 7] DA —ANFF, — A
FrE Ay, Bi— kR W function /2 None , WSBREE— DB 0rk%k, R iterable v iy
HiRERTTR SRR .

¥, filter (function, iterable) MY T— M EMFEFE 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 k|0 false I 7 3EHL iterable W IGE AN FE R

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, floatnumber /& Python 7 rt#i) 7 4F B B 3K, TF L floating. 5 BE K /NG # Ul LA, f
411, “inf”, “Inf”. “INFINITY”. “iNfINity” #0] AZRIFTBI5K .

I3, ARSES R RO R, R[] B AR (£ Python ¥ fURS BEVEIEI ) (972 midi.
SSCEAE Python 37 SRS REJG I 41, W&fihk overflowError,

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

WRBAES, WikME 0.0 .
NV

>>> 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

Fe g £ - int, float, complex R TR AL,
TE 3.6 JUCHE M G m] DA T R 2R AR S R R B 04 74 4
TE 3.7 MUHE M x IFE HRBAE M B S5
TE 3.8 U WA __float () A& XWMERE __index__ ().
format (value[, format_spec] )
FF value '35k format_spec Y5l A&k FoR . format_spec WIFFEREEYLT value SES2RAL, HZ
KEFNE LB FAARERS S B - 4 XA 1RiE 2
BRI format_spec &—AS TR, BlEAE S str (value) MRIMZER .
i ] format (value, format_spec) < % i J type(value)._ format__ (value,
format_spec) , FrPASEBlFM PR _ format_ () HERASTH. W FEERMR
Fllobject Z4H format_spec N K%, BUEEUNR format_spec BUR PIEAEFAFE, W&filk TypeError

Bl R

JT o

IE 3.4 ME I Y format_spec K2 S F 4R, object () ._ format_ (format_spec) £ fil
ZiTypeError0

class frozenset ( [iterable] )
REl—ANH frozenset ¥4, B FR%SE iterable P ) JLZE . frozenset B2—PHNEMIE.
TP RS, & frozenset fIE4A KA - set, frozenset,

EEENREN set, 1list, tuple fldict 2, PAMcollections Bk TR B .
getattr (object, name[, default] )
R G2 JBYERIE . name WU FAFER . WA ZFEAFR XN LR EEZ —, WHEREHZEPERIE.

N, getattr(x, 'foobar') Z[ET x.foobar. WRIBEMNBHEATELE, HIRMLT default {H,
MR e, W@ kAttributeError,

R T AAAZFRRES ZAAERFEN, FHILFFIREGRA B (A FRIZIT LM EN) 4
UM getattr () SRBEUE

globals ()
IR ] S Y B AR A 44 A (R A . X T eR A AR, OB AR ORI, To i R AR B
B FHER RIS

hasattr (object, name)
ZESE— PR EM— T WERFEA R ENRWENEZ — PR, Wk E True, 75 05% [
False., (MINRERETIEH getattr (object, name) HFREGHAttributeError 3 SCI
#.)

hash (object)
RINZF R (R EEWIE). WA EREH. EAHEFIA R TCE I R PGE i i i
FARIR AR ARG AE (RIEEEAI2EE0RTE, 401 A1 1.0).

Hf: WRMEREH T HOW __hash_ () F¥E, HHER, hash () RIGHLEFHI TR W R FIE,
FiEZH __hash__ ().

help ( [object] )
JEENERTTE RS (MR T 2B ) . WPREA S, Rl G Ba s sl s AR
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BIRGE. WERES R AT, WTEBHL, gk, 2K, rk. REFECR RS RRIZFER, HF
FEFEH & EATEREBIE B . WPRESZHAME R R, WA %Xt G B .

TR ARAE B IE 250 R B TR (), U‘Ubfﬁiﬁ_iﬂﬂﬂhelpw 1 IR T R R 2 T 3
HURFEEES . EEMREE, S0 A MR EESH FAQ & H .

R EGE T s 1 te BRI A R P B a4 42510
1 3.4 HRHE M pydoc filinspect A8 S A5 ] 8 X5 i 254 15 S8 4= T Al — 2.

hex (x)
PP LA “OX” RIS/ NG TN SBE R FAFER . AR x A2 Python int XJ4, WAZE LR (9]
B __index_ () k. —LEfF:

>>> hex (255)
'Oxff!

>>> hex (-42)
'-0x2a'’

WS BRI A N R G SUNG T/l 7, HFalefEa e “0x” wigh, WIn] DAGER R 77 ik

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

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

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

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

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

F L format () REEZAE E .
FiESRAint () B SPERI AR DA 16 S HER 5L,

MR AR EREBGE R TN P AR E K, i £Loat . hex () Jiik.

id (object)
REIXTE “BRUME" . RIEE— R, RIS R A i i P A 2 ME— B e 1. Al
EG=4 00 WFE /E\—ﬁ?I‘EHE’Jld() fE.

CPython implementation detail: This is the address of the object in memory.
gl k—AFitFH builtins. id HHEE id.

input ( [prompt] )
WERAFAE prompt 2 ,”'JHE’?AHKE%J&} KEAWIATR . Bk, ZREN AP EEH—4T,
PHFECA TS (BT ARBWIRITAF) IR, 243200E] EOF i, Wifftk EoFrError, fig:

>>> s = input('-—> ")

—-—> Monty Python's Flying Circus
>>> s

"Monty Python's Flying Circus"

WRMB T readline 8, input () RHEHERIZAIL S04 T 948 A0 7 52 R I RE
Bl E— %1+ = builtins. input N Z4 prompt.
TEIN R A Z JG5] Z— 81T builtins. input/result FfAFgig.

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

AR [ — A ETFHCF BT ¢ ME R RO B, BB AR SRR ] 0L AR x T __int_ (),
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int (x) ¥Rl x.__dint_ (). W xEXT __index_ (), BFRF x.__index__ (). fH x
FENT __trunc_ (), BRHRE x.__trunc_ (). XFRESEL BERRESA

WA x NR2EF, BEH base ZH, x W@ AT, bytes, Ronit il base V) B E S H{H
Wbytearray Ml ZICFHAIAH + 3 - (PEAGREZH) , BiETAVE k. — D6y
n ECFEAE 08 n-1 9, Hrba®lz (B(af]z) 3810235, BRIAM base 2y 10, FuiFig kil
0. 2-36, 2. 8. 16 FEHIFIEFE T AZETS F H 0b/0B . 00/00 . 0x/0X FiZikE . HhHlh 0 %
MR AT R RS R RRE, Ba Mg RaZ 2. 8. 10, 16 4§ H—4. FrPA int ('010', 0) 2
JE¥ERY, (B int (1010") Ml int ('010", 8) EAEM.

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

1E 3.4 BOEH: QISR base A int WSEH, {H base XA base.__index_ Jrik, WSVEMZIERK
RBGEHIE ARTRIRA B pase.__int_ T A2 base.__index_ .

1E 3.6 MUSE ;] DA T R b s S i B e A T o 4
TE 3.7 MU e x IFE HREAE AL B S5
FE38 MCEM: A __int_ () REXMEEREZE _ index_ ().

1 3.9.14 JOEH: int AT AN FAFER IR LA R] 32 21| KR DARE B S 26 2 55 it o 24—
FiER x Feiiohy int B8 A~ int Bl P AR I BRVEE R BN 251 & valueError. WS
B F A B IRR LIRS S

isinstance (object, classinfo)
MR SEL object J2 244 classinfo W SLHISCE I (H#E. [M3EE0E D) FARMERME True, QIR object K~
R ERBPNS, RECREZIRE False., IR classinfo @RI 4 04 (8% i HAb LI odis =
HAMITTA ), A2 object 2 HATAT— N RBA SLBIFRIR [E] True, WIS classinfo WEANE AL,
ARG BT TN, W5 A TypeError B4,

issubclass (class, classinfo)
Return True if class is a subclass (direct, indirect or virtual) of classinfo. A class is considered a subclass of itself.
classinfo may be a tuple of class objects (or recursively, other such tuples), in which case return True if class is a
subclass of any entry in classinfo. In any other case, a TypeError exception is raised.

iter (object[, sentinel] )
R [l —A~iterator 5. MR R BTSN LS, F—NLSHMREZIEFE AR, WREESE
ANSLZ | object WRE X ERERMIL (B _iter () F¥E) WESWNS, SF XEFHHL (F
__getitem__ () ¥, HEFSEHM 0 F1R) . WEREA LR, 2k TypeError, Hi
HE LS sentinel, W24 object WAFZ VP B G . XAMFOL A BRERL, BRERFAHE
W next__ () JERERS AN LS HU H object; WAL IR W] [ 45 5 J2 sentinel Wi %2 St opTteration,
73 DU 3R ] ] P 55 5

HESFERELRD.

Hfyiter () W FIEXAY N Z — @A EBREEEGES . BIan, A bRt 2 S b s i 81
B, B RRIRSFR AR 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)
REF LK E (GTEANEL) - LS ALUZFS (W0 string, bytes, tuple, list 5§ range 45) S&EA (W
dictionary. set Bf frozen set £%),

CPython implementation detail: len X} T K Tsys.maxsize B K JE Wlrange (2 ** 100) &5
koverflowError,
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class list [lterable])
BIRGFRCREL, 1ist SPr b —Mml AR P d2RaL, EEIES 2] & fF-2) %A - list, wple, range.

locals ()
SRR 2 m Y A AT R . FER B IEAR 2 R AP Locals () WPFRIIH
HIZAS &, HEEERRZEN b, locals () FMglobals () ZF—"1 M.

T ABEE RO T IL N A RO S AR RS BT Y R A el AR R

map (function, iterable, ...)
R [F]—ANKF function | 1T iterable WhRE—350 4 A5 SR AL AN . WHERAG A T RN iterable %4,
function W75 32 A0 R AN B S22 9195 B T A Al AR rh AT 3R 0. 244 24wl kA%
S0, B E AN RSN EAME R N TREWMACZESHEocHEN, §S

litertools.starmap ().

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

max (argl, arg2, *args[, key |)
R AT ERN R P iR RIeE, B R EIWAS & A LSS i R .
MR BRI T —MIE S, B dESierable, IR PIATEA R P ERRICE WRPEAE TS
KM PAERIOLESE, R E SR ESEL.
BB HBEH IS . key LS E HET B SEL, Wk 1ist . sort () WY, default 5%
2 MR G S R A (E . AR ATIE RIS o=, H B 4 default , Wik valueError,

MG KRICEK, U"Jlﬂ:uil‘ﬂ(HJ_IEI%*/\&@JEI’J XAHABFEH Y TR sorted (iterable,
key=keyfunc, reverse=True) 1 #1 heapg.nlargest (1, iterable, key=keyfunc) %

Fr—2
3.4 F N fE: keyword-only 3£ default .
T 3.8 IRFE N : key A]PACH None.,

class memoryview (object)
R SL AN EN CNAEREY 5. BRFAER, WS F00E .
min (iterable, *[, key, default]
min (argl, arg2, *args[, key])
R AT AR G i N IC R, B RIS K A S S i NP
TR R T — N E S, BabdiRiterable, IR PR IERXT R PR/ N ICE s MRS TS A
FIAE S, LR BN E S
AW HBEH AT S . key LS HET REUH S EL, Wk 1ist . sort () WY, default 5%
ZE MR G A IR A (E . QR ATIE RGN =S, H B4 default , Witk valueError,

WA Z A% /J\m?-%i, ) s B AT 3% [ £ — 4R B Y o AN HAR RS E HEF T A sorted (iterable,
key=keyfunc) ] fl heapg.nsmallest (1, iterable, key=keyfunc) {5—=,

3.4 BRI fE: keyword-only 3£2: default .
T 3.8 IRFE U : key A]PACH None,

next (iterator[, default])
WL dterator #)__next () JFERIT—AI0R . WA, WHRSSER) default, IR
BAEBANENh & stopTteration,

class object
BBl FALRH R . object RITAERNEIE. ERAPA Python SLHIAYE M Irik. XA
PRI ZAL LS
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Eff#: hTobject Pf__dict_, WITCIRRHERIEMIIRS object BISLH,

oct (x)

FF—NEEREEA R — TR “00” PN HEHIFAFER . 85552 — N E7ER Python ik, WA x A2
Python ffjint X%, IPEFEE X __index_ () FiEiRE—A58, —Lf]1:

>>> oct (8)
'0010"

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

UNR B BB g \DE R 7, FFRTERRA TE “00” BIZE, WIMTDAGE IR J5 ik

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

('"0o12', "12")

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

>>> f'{10:40}', £'{10:0}"

('0o012", '12")

FW format () KIHEZAE R

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

FIIT file F1R B XS ¥ file object. WRAAIAFAFERHTIT, MBI K 0sError. 52 tut-files ZRELIML K
LUDEE I VIN R

file J&—Apath-like object , FrRIGFEFTIFHI SRR (HEXT ISR R0 AR H SR AT %A% ), o m]
DA R R R R B SRS . (WSR2 SCHHIAST , BBl R B VO XF4 5 AT M, R
3 closefd #i% >} False )

mode Je— NIRRT, THEEST I SRR, BOAMER "o, XEWRE B ASCABES I 32
Weo Ffbis WAAT: A tw' (BRI 2AERISCF); HFEMERIR ' 5 JBME 'a (78 —2 Unix
ARG L, TCRYHIN SRR AGLE, PT A GAMSBIMNE AR )« ZESCAB, U2 encoding
BEATE, WIARIE-T- Gk E A4 : fH] locale.getpreferredencoding (False) K3k
WA . (BEEERAI G ARG T, W0 R R A8 E encoding. ) T IR :

4t
3

&8

EYENN

BN, ek o

HEe e, W e e e 2R
B, QRS IR R IB
— R

AR (BRA)

T I ERSEA)

+|a|o|y x| (s

AOABEACR o GTIFH T OO, 5 et {30, B w5 twib ' FITIF U E S A
B T+ 5 b RIS AR 2 A

Qe R R ENY, Python X4 “HEHIFNSCA VO LA BERIEAT IR S (046 mode Z4L1111)
o' ) REIYNZE A bytes W5, ANIFATATIRED . TEXCABRAT CRIMEL T, S35 mode Z4h
@’a‘;ﬁt'ﬁ) i, SCPFNAESRIEg st e, EEEMTEER encoding (MRLE) B M5 BIARIHY
ERETIR)I AT

16
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WA SRV — MR AT U, RO ATFRAE MR, e s . ZaiESER
FE2 B Huniversal newlines, X4 Python 3.0 W N BRIAFT N . 5 S [fnewline TR Z 1) XY T B 244
Rl

PEfi: Python A TG B RGEHI S A SCUFHEAR:: BF A AL BEAR Y Python 45 252 i, UL 514
5.

buffering ;& — AP EREERL, TR EZ MR . £A 0 R (R AvrE itHEtT), £
A1 REFE TG v (HAE SRR H) , AN > 1R FR 2 RN X 37K
INe VERL, XEEEE S XK/ NE T iR Z e VO, {H TextIoWrapper (B mode="r+"
T SCE) S5 —MEeh. BEHAE TextIoWrapper ZGoh, HJEMiH io. Text IOWrapper.
reconfigure () fJ write_through FRiEH. BG4 W buffering ZE0N, BRAARY 2ok TA/EM
T
o TE SO AR e /N HBEA T R vy i R SO SRR R o X KD, SR KR R A
m “Hek/N Biffi io. DEFAULT BUFFER_SIZE. TEVFZ R %0 1, SEvh XK B %k 4096 B
8192 5.,

o “EHA? AR (isatty () IRE] True f3CHF) MEMATS . HABSCASSCOE ] _FakSng )
T S

encoding 52 JH T ff it ok Zn i ST SRt i 44 5 o X WA RAE SO . BRIA GRS 2408 1 5 10
(R locale.getpreferredencoding () IR[EIAE), {EHA] AL FEAT Python 3¢ % fh)text encoding .
A RLFFM LYK, HSH codecs Bk,

errors J&— IR FAFER SR, T4 2 Wnay b PR 2 b RN A Al i3 - O BB AE — B A . W
DA A AR e SR RAL BRAR T (BIFE4E R 472 % ), (HEMif codecs. register_error () YN}
HIATAT A R AN FE A2 PRt 2 A 80 o bRl 44 PR3

o URIEAEGIGEE IR, 'strict' &8k VvalueError B . BRIME None B A M R HIRCE .
« 'ignore' ZWgHHIR. HIEE, AL IR S FEEE LK.
o 'replace' SXRFEARIE (Bl 2 ) EAHEREIEIHLT

+ 'surrogateescape' FHEALMIA LR T2y U+DC80 2 U+DCFF J[H A ) T J7 8 AR
o MTEG AL surrogateescape ff AL L I X L FURD (57 22 45 (] 21 AR 7] 19 5
o X I T AL EA RN e A% A A

o HEHEG AR A S ' xmlcharrefreplace ' . 4t A SR FEAPRAE I M AH B 1) XML 5
551/ s#nnn; .

e 'backslashreplace' i Python [ [m%% X 758 iuAg st 0 5kdE .
+ 'namereplace' (WHEERMEGHIZIR:) H \N{. ..} 5 UFPHIEHA LT

newline 355 il universal newlines BE M A% (EAGE T 30A# ). B PAE None, '', "\n', "\r'
A o\r\n'. BB L/ERE:

o MU AT, Q1R newline 2 None , e FH i A TR B0 A BUATRTDARA "\n", "\
B '\r\n' Z5R, XUAFTRRIIEA P \n ' FEARBIREIYE . ARE R T, R s A 4R TR
3, AEATEE R [ 25 5 R e . QR B BT AL AR E, W AATA 45 F AT R 4
1E, I HaR 458 3 B T45 RN 29 .

o it thH AR, 1R newline 2y None, WHAMALAT ' \n' FAFHRFEEH RGN T4 IR
ffos.linesep. HIHR newline J& ' ' 8 '\n', WARIFTENFE. WIE newline ZAT [ HM & EE,
W ABATAT " \n" FRPREREAR R 45 8 45

W2 closefd 72 False 3 HEGH T SCAHRIATF AR SCIR4 , IRA2SCIF KPS, JRJZ SCPFHMBR AR Of
TIPS ARG IS4 W closefd waZiiy True  (BRIME) , 15 WIR5] A 152
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AT DA % 35 AT VR FH ) opener Al H & XIF A% SRR EREH S5 (file, flags ) W opener 3545
SCPER G SERE SCPRAT . opener M ATEI—ATFFHI AT (Hiffos . open as opener i 5{f
# None IRCRAHIA) .

AN SR T +T 4k R ed
NHERRBIEH os . open () BREIdir_fd FITES, ML ERH 9 AR AT SCuk:

>>> import os
>>> dir_fd = os.open('somedir', os.O_RDONLY)
>>> def opener (path, flags):
return os.open (path, flags, dir_fd=dir_f£fd)
>>> with open('spamspam.txt', 'w', opener=opener) as f:
print ('This will be written to somedir/spamspam.txt', file=f)

>>> os.close (dir_fd) # don't leak a file descriptor

open () MRELITIR [l [ file object ZEBRIPLT BT AR 24 0f flopen () PASCARI ("w', "', "wt ',
"rt EY FTH SRR, Bk 0. Text TOBase (Bl io. Text IOWrapper) I—ANT2%. 4
Gzt DA RIBECF T I SCHERT, IR 2@ io. BufferedIOBase —A12. BIKMEHZ
FEHEN RN, EXffiRNlio. BufferedReader; FEH AZHEFIFGEM —#HIBAT, B
WRHlio.Bufferediiriter, MAFZ/EERAT, B¥&M io.BufferedRandom, 428Gy, N
2Rk EJEAEH, Blio. RawIOBase f—/~FFio.FileIO,

5B RS PHRAEBIE, B £ 1einput 1o (BT open (). os. 05 path, tempfile fMshut i1,
5l k—~% 1t E 1 open T SEL file, mode, flags.,
mode 5 flags S8R DATEIFATA A FEA_E i dhonlifiid .
JE 3.3 UL

o ¥HNT opener 2,

o W xR

o WEMER T0Error, MAEROSError |4 .

¢ WRSCHEEAFAEN THEEHERIBIGY ('x' ), UEAM% i lemxistarrror.

TE 3.4 Bk
o PRI IREARK

Deprecated since version 3.4, will be removed in version 3.10: 'U' 5=,
TE 3.5 UL

o WERRGHA B W, BESAETF A AR, HREIMAES TR,
AREfA InterruptedError & (JRATEN PEP 475),

o T 'namereplace’ HRACFERIO .

7E 3.6 JRE R
o HIMASEIL T 05 PathLike XFRHIHE.

o 7£ Windows b, T — &Gl G & X FFR [ io. RawIOBase W12, A Zio.
FileIO.,
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ord (c)
X7 RS Unicode SEAFIFAFH, R B R E Unicode 19 5 4. 0 ord ("a') iR [EIHESL 97,
ord('e€") (BRICAFS) &I 8364 . XiEchr () HINEREL.

pow (base, exp[, mod])

R[] base 1] exp R : W mod A7HE, MR ] base 1Y) exp IRFEXT mod B4 (L pow (base, exp) %
mod EER) . MBHIERK pow (base, exp) HMTRFTIZHIF: base* *exp.

ZROLTCNBIEZET . IR B ERE AL, E ) e BRI EA R A R B . X int
BRVERL, S5 HA SEERHIR AR ()5 ), BRAES A E: FEXFERL T, Fra S50
AL AT S RO S P SRS . B, pow (10, 2) 3&[E 100, {Hpow (10, -2) &[] 0.01. X
Tint B rloat BRI HEM—DIEREI TR, 7 — AR EIERGR. Fla, pow (-9, 0.5)
R[] —ANEET 35 MME.

XFint BAVERL base Fl exp, WIRZGH mod, W) mod WhZ5i AR H. mod WA RS . WL H
mod 3 H. exp FAE, W) base WhZHAIXF mod INvJ#ERR . FEXFMEL T, Ff<xiR ] pow (inv_base,
—exp, mod), HHW inv_base fj base W FEIET mod B4 .

TNHBIBIT R 38 BB 97 HtAk:

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

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

1 3.8 UM X T int H/EE, =SH0P1 pow BUEE AV NS ECHTE, BIW AR EIE &
TE 3.8 U e AP RETFSE. 2R HSR A E S
print (*objects, sep="", end="\n’, file=sys.stdout, flush=False)

K objects 1T ENZE| file $5E I SUANGL, VA sep 7 WaHAEAR NN _E end .. sep, end, file Ml flush WIRAFHE, EA]
WA K BT SR NG

A AE R B F S BRI AR, R RIAT T str () —F, HIWB AT, LA sep 43It
TERREINE end. sep il end FRHURFAFE; EATEW ALK None, X EMRE M HBOAE. WRBH LS
H objects, Wprint () ¥ E A end.

file ZHLE—ABA write (string) FEMXER: WRSEARIFET N None, WK Hsys.
stdout. MTEATHMSHABEANORTRE, Wiltprint () AREMT “2EHIRH SR .
ST, Wik file.write(...),

i R EWEAFBHEYSET file, (HAR flush KETFSECHFUE, W PERHIRHT
T 3.3 WOEEC: ST flush KT ZSHL

class property (fget=None, fset=None, fdel=None, doc=None)
i [m] property J& .

Seet SR PIUBTEERREL . foet 2 M T BLEBMEME R K%L fdel J& T MR B IEMERY R £, H doc 2y
JEMER G A SR T4

— LI A R R T TR x:

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

def getx(self):
return self._x

(Fogkss)
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(£ 50

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

def delx (self):
del self._x

x' property.")

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

R ¢ B CHISER], c.x B getter, c.x = value ¥/ setter, del c.x ¥ deleter.

WERZTH, doc ¢ A% property JRYERISCR 74T H: . 75 )3 property K545 DI fer (ORI FATHS (WI2R
). XM property () fEAdecorator FeBE A SERRFAL IR LT AR 25 2 S B

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

@property

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

PA L @property #Mfigi &bt voltage () FEFAL A — A BAMFE L FRE K B2 @R "getter”, F4F
voltage B SCRY 4583 15 &M Get the current voltage.”

FHEBEN R A getter, setter DA deleter J5¥k, BN AIAERMAS R GV EZ AL MR I
A, FERERE R U 1) R AR R IR M R AR . X Rl — 0 R g

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

@property

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

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

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

R ST TR A N R S ISR YRR AL SR AR [ ) 44 B (LEAR B Hp ol
Xo )
IR [l AL SR X R A AR B A S A SRR A JE P £get, £set I £del.
TE 3.5 BCE I AR X R SCRF A AR T 1Y .

class range (stop)

class range (start, stop[, step] )
EIRPFR A REL, (Hrange SLhr b —MATRRFHIEAL, 2 WA Erange 3F % 55 7) &7 - list, wple,
range HE) SCRY R o

repr (object)

R A AR AT IR IE TR . T Z 2RI, RS 2R b W P A &
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Higxtggitidieval () WETAESRIN G AAGMFERE, BRI T 2R ERS R — I ERTE
SRR, P S G 44 B R G AR AR R B A5 R &R DA E S
__repr_ () JryRRAEH I RO B RS B Bk 8] ) A

reversed (seq)
W8] —AN ] fiterator . seq WhAE— N HA __reversed () FYEMIRTGEH R LT YL
(HAM 0 THIAR BRI BN _ len () H¥EM __getitem () i),

round (number[, ndigits] )
J‘ng[umber BB INERE ndigits CORTEERIE . W2 ndigits YA WS None 3R [u] S i A M
R
XS fround () N EREL, (LS ABIRIEITN 10 1157 ndigits YORMIREEG ARSI EEL
PR EIASE, M EEEEL (B, round (0.5) Ml round (-0.5) ¥J25 0 Ml round (1.5) A 2). {Efi
OB AT VE AR ndigies GERL. T 0. AR ndigins AW BN None NIIR BIECRF A HEEL. &
R [BME number H)ZEAUAH[F o

XTF—H% ) Python X4 number, round RFZFE4; number.__round__.

HfR: FHF S EE T round () AT AATRES A NI : B4, round (2.675, 2) ¥HAH 2.67 iR
R 2. 68, XARFARIEFHIR: X4 H T REZETUE/ NS bR EHAS BE A R ok i b
FR. S tut-fp-issues T Z(EH .

class set ([iterable])
Rl —ASFi set X4, AILAERRTA M iterable SREITCER . set B PMHELE., HEFset Mk
A KA - set, frozenset IR F=TF XA SCHY .
HrHMELSESENER frozenset, 1ist, tuple flldict 28, PAMcollections fik,
setattr (object, name, value)
WSS getatcr () AXTR  RBECH— DXL —ANFERF R —MERME. FAREE— a8

PEBCE B E M. RS RHER A ZEYE, HEX R AVFX M EAE. flln, setattr(x, 'foobar',
123) 44T x.foobar = 123,

HfR: BT ARG KAEERER, WM FRaRaEE (A FRIZIT L ER:) &
FROAEfE f setattr () RKETE.

class slice (stop)

class slice (start, stop[, step])
Return a slice object representing the set of indices specified by range (start, stop, step). The start
and step arguments default to None. Slice objects have read-only data attributes start, stop and step which
merely return the argument values (or their default). They have no other explicit functionality; however they are
used by NumPy and other third party packages. Slice objects are also generated when extended indexing syntax is
used. For example: a [start:stop:step] ora[start:stop, 1i]. See itertools.islice () for
an alternate version that returns an iterator.

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

M5 iterable H TR 01— S EHERP 5112
HAMA LS, BTG E N KBTS

key $i5 A A SRR B, T M iterable (A TR P BUN T U RO BE (1 key=str . lower),
ARINE N None (EHZHEILR).

reverse JFj— N /R(H. WIEREH True, WIEEAFNFRITTERHL SR L I THET .
il functools.cmp_to_key () W¥#RH cmp BN key BT
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WHE ) sorted () PR ERERN . R NHEFF IR S 00 HRe 45 A 45 1 70 28 B A I sl Ak
HERRER - XA R T2 EHE (BIASCHEBr . HIRER ST ) .

HEF Bk R < fEWiH 22 [\ i . BOREX—A 1t () FEE A THER, {2 PEP 8 st
PRFAE NS & R XA BTl re 5 A HEY TH (Wimax () ) AR ROBERITHH B4R, X
T BRI T AR IR k. SCBLTA A LA B Tl iR & 2B IR AL, R IR 2
FCRETTPAE I S8 gt O HI ¥,

A KA /R BN 2R 20 . 72 sortinghowto .

@staticmethod
SRR S YRS
HSHEASBREX N E NS5 EREH—ANESE, E0H EE
class C:
@staticmethod

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

@staticmethod XFEMTERIR N R B decorator - #1527 function,
SO R TR R AT DAFEZE AT (0 C. £ () AT DAFESE B Lt AT (Bt c O . £ 0).

Python H S5 Java 5§ C ++ FINES T ER L. RifSclassmethod (), HTAIESHZE
Fa 15 R AR 1A

BT Rt — A, Wl AR LR staticmethod , FXTHAERPATHLEHNE, ik
SERE L TR ARG | sREIOT B Sk o e o S ik T gL, T A A

class C:
builtin_open = staticmethod (open)

T2 A RESTHENE R, 20 types .

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

Rl —A~str A object . A RIEMFEE., WSFstr () .
str ZWE T Hiclass . BWEZRTTFAFRIEEER AT A XD s

sum (iterable, /, start=0)

M start FFUE H 2210 4% iterable XK AN R L ETHE . iterable (/)38 N, 1 start {E R foiF
FFAFER

X 26 B R Uk, fEFEsum () WEMEAR. PrEEARFANNESER X ZEMAH .
join (sequence) . AP JRKGEXTIF AMEKA, WS Mmath. fsum (). BPE— R 5T AR
%, WHEEMHitertools.chain(),

TE 3.8 WU Bl start 22 0] i A4 F2HOE XORFEE

super ([type[, object—or—type] ])

RS, ERHERB RIS npe WAEEILHRE. XX T IR CERPHES UK
TERAH .
object-or-type i i& Fl T8 R Wmethod resolution order, &4 M type 2 JG TG .

2503 U8, W object-or-type f)__mro__ D -> B -> C -> A -> object F H type H{H N B,
NMsuper () HBEEE C —> A —> object,

object-or-type ]__mro__ J&MHII [ getattr () Msuper () FritREMEM I BT RZINY . %8
PR, W ATEAT AT AR = G4 A S I B i s

22
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MRS A8, WERREIMEBEENZERLEN. WRE-ASH I —IX%, W
isinstance (obj, type) W NE H. MR - NSHRH—12FL, M| issubclass (type2,
type) WAUHEM GXiEHTHRITE).

super BRG], FEEA BYPRMZRZREEW T, super W] 1RGSR B 45 € B
SRR, TR B ) 4. XA 5 HAD SRR TE = super 1 VAR AL

5 A H B AE S SPATIREE R IMEZ TAkK . 514 Python FrjliA i AN AE T ESMmISTE S
BACE R AR IIE T 24 XA SCE “SEIREY BN TTRE, B 2RSSR YR .
BET o ] BRI AE R B E L NS AR R 22 (FRRE A Y 2 s T Er, m
B S A ML 30 S 28 JZ G SRR A TR A, 38 R SR A P BE AL AE 2 A T 2 Bl AR N s 28 )

XEFPAEFAS B, SRR SR B A X

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

3 TOPEERZ O, super () WAIHTIRIELSR . — - ATREMIN S fre e L MG i il 4a &

=

W Bsuper () RERMERMEEEERWI BN o RkLIHMW, Bl super ().
__getitem__ (name). EMEIX—AREAEHECH __getattribute_ () F¥&, XFHHEERA
AT AR RS, R MEZ EAkR . XL, super () FEM% super () [name] IXFR(H FE
A BRI T R A R 0 ARl S

WEERERZ, BRTENSHEILACAS, super () FARTAETTENTMEA . WASEE A IIH
HESHOFIAT AT . BAZREXOCE I TIEE XNER, P diifas f5 2 A ZR A
PAIE RS 2R 2 E 38, b F5 Bl 7 ¥R 5 17 24 1y SE 61«

XA KA super () RAMTBATWMEZERI ST, #5Z 5 (61 super() H45H .

class tuple ( [iterable] )
EIRPAR N REL, (Heuple SEhs B2 AW ARFIIFA, S0AETL 55 9] K2 - list, tuple, range
HH R SO A

class type (object)

class type (name, bases, dict, **kwds)
B N—NSH}, 1R8] object ()RAY . IR PBIMER— type X4, i Sobject.  class_ FiRIAIH)
TG A]
Mt £ s nstance () NIRRT SIAT, HAE L8 TR0,
BANZAZHRT, RE—H type X5 . XEART @ class iEMM—MEISERX, name FHFH:
RIZEB I 2N _name_ J@VE; bases TG G HIFIF SN bases_ J@ME; WIS ST
IR LI object . dict FHAFTR IR BRI EE X RN __dict_ @2 R
RES Wi Ps DIE . NP AKIE RSB R € ype XT52:

>>> class X:
a =1

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

GIETEEEES

Fe e = SH00 U K F SRS WUL B E LT GEFN __init_subclass_ (), M4
FIGE P RET (B T metaclass) (777773

Y1525 class-customization,
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TE 3.6 UE L type M TRUPRRES type. _new_, FPAFREMA— S HNIE 2RI 51

KA,

vars ( [object] )

RIS, 3. KPISUTMHERA_dict JEYEMXTRI__dice_ JEfE.

BORAMLHLX RIS A B dict  J@tEs (HE, HEXMRM__dict mHEREXRA
REEA (Bltn, REMHcypes. MappingProxyType Wi 1k B 4% H H 7 i) .

AFSE, vars () WATHER Iocals (). HER, locals FHACH T HEHGEIEM , B X} locals
) BRI S 9 200

WERPEE T—IXREERA__dict_ J@¥E (Fl, HEREIMIENLT __slots__ J@IER) W

=G| K TypeError .

zip (*iterables)

E—NRE TREGEN RN R B RITRIIE LS.

R [E] —ATCA R EACRE, HAPEE i AT SR A RS ROF I SR R H i U0 4P
ATEAR G i — DRI, AR IR A 2 A — RO RS H0, ERfR[]
—ANHICAE AR . AR, BRI AR ST

def zip(*iterables):
# zip('ABCD', 'xy') —--> Ax By
sentinel = object ()
iterators [iter (it)
while iterators:
result [1]
for it in iterators:
elem = next (it, sentinel)
if elem is sentinel:
return
result.append (elem)
yield tuple (result)

for it in iterables]

PREL S PRUE T IE A S d M A B WP 9ok . ARl DA zip (* [iter (s) ]1*n) XFERYHT
AR — RVEIERIN K n (404, ORER B AFa9 LR n R, PAESA A TdH B A 5
n R ZE RIS R . BrIERBCESE R AR KA n i8S

AR DK AT ER IR AR R AR VCELER), W zip () RUE A BERF R AR . a5l
HEHMED, WMNMHitertools. zip_longest ().

zip () 5 * BEAFNE AT AR — 513

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

>>> list (zipped)

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

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

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

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

WiR: HSimportlib.import_module () AN, XE—

i

A~ H 4 Python J5i i H AN 55 22 1Y v 2 bR
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R & i import HAIMLAE. B W AREE G GE S Abuiltins BRI IR(E 4 builtins.
__import_ ) PAEB M import BAJMIE L, Hig sEURNEBGXFAM, FHEH S AH T (S0
PEP 302) il 5 4 5 SR B AR, I HAAS FEUCE R, oV 2 S E 2 B E B 12 #A
SCEL . FIRERZRIN EIEM ] import_ () MINAZ importlib. import_module ().

%R S TN name F5E, 0] BRI 45 %E 1Y) globals F1 locals A i WA AE L) bR SCH R 3244 FR o
fromlist 25 1 T B iZ M H name 35 € FIREHL S AR S 8 TR A B AR . A SE B 5E AN H: locals
B, WAL globals ZHURHfE import AT .

level 45 € J2 (il 4 X SR ARR A o 0 GBRIAED) MG AT A level S IERUEFRAIN TR
JAM__import_ () BWIHE, FFEHRIIHKZE FFIEES UL PEP 328).

24 name A E RN package .module B, WHRFSREHEEZHNE B mSZHIKNLFR),
M DA name G R, (HJ2, 245 H T AESSHY fromlist ZH05F, WPRRR ] DA name iy 44 BIRH .

B, EA) import spam HYZEARF N5 AT AU A AT A 73585

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

1/4) import spam.ham ARG H LA IR

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

THERAEX R import_ () RUMALRBITUZEIREY, RO @l import TEAIHEEE B4 E 4 Fr
DD e

H—JME, 4] from spam.ham import eggs, sausage as saus HGEHEE N

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

TEiX B, spam.ham B d import () R[E. AT G G R BOTFIRE 25 B AT
N4 FR

WRE LB A RS AR (FTREERY), M importlib. import_module ()
TE 3.3 R level [F{EATSZRF 8L (BRAEWIEHCH 0) .
TE 3.9 MCHE R 4 T TS -E 5 -1 i), FREEASE PYTHONCASEOK PUAER 4 Z 0 o
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CHAPTER 3

BB BAAETNEGZ SR, BIT&:
False

bool KMMMERMH. % False MILZIEMNH &5 K SyntaxError,

True
bool KERME(E. %4 True MLZIFEMIF 2Tk SyntaxError,

None
NoneType KRFME—(. None ZF M THRREFIME, UEABINSHORE L REET. 45 None I
HRIFENH a5k SyntaxError,

NotImplemented
WHIBEEH Y (W _eq (), _1t_ (),__add__ (), _rsub__ () %) WiR[EETRE,
FHERBERE SR AR SE I n] d FEHON H B8R 5yE (W __dimul_ (), __iand__ ()

55) T EAER AR B BB R AR R AL

WA 2 e (BUH) Jr kiR Not Tmplemented B, MRREARAF X 0 —Fh e (BUH A
—EVRHRAE, R TEAAT) W SUERE. IR 25 #FR ] Not Implemented , JURREARATF
G K e H . B RIR Y Not Implemented -5 B G PR A 15 11 B 2k (7] 2] Python fUA% FH i
NotImplemented {H.

S W FIFAEF A

I:f#: NotImplementedError fll NotImplemented AR HH#, BIMECATEMALIN LM E. &
KA EMIEEANEE, S HNot ImplementedError,

TE 3.9 B P VEB7 R RS Not Implemented E 87 .. ERT HETS WSy EE, (H¥5H
&% HiDeprecationarning. BERAEARF N Python fRASH5| & TypeError,

Ellipsis
SEME ST L7 M FEPRE RS P E AR A Y R R RS A
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_ _debug___
W2R Python A DA -0 &=, MLHEENEM. 7HiES N assert i),

WM AEFiNone, False, True fl__ debug_ EATHH (RELAEM, WHERRES, 3]
fsyntaxsrror), FOAERADMGANR “HIEN" 4.

3.1 A site IERRMPEE

site il (FEEE IR A3 A, BRIEGH - arfTieml) FHILDHEIME NS G2 2 m. ETINH
e shell flRA T, HAAERR R R

quit (code=None)

exit (code=None)
MATEIIEX RNy, SATENH — 4058, Bt “Use quit() or Ctrl-D (i.e. EOF) to exit”, 4 ] HXF 4,
Pl 45 R AR KRG K SystemExit,

copyright

credits
FTED BRI FH AR5 4 5 T B IR A S

license

LFTEN X SRB;, SFTEIH—4505 5 “Type license() to see the full license text”, 4{# XTS5 0T, KA
VOB BRI I SCAS (R s —BF )
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CHAPTER 4

REFKR

PATAATHA TR A B AR SR
TR NERBOFER. F). B, e, SLRIRIRE

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,
%E?J';J’H%E(ﬁ)ﬂrepr() PRECI A 225 st r () B e ERBURAEX G iprint () R H R
HoE I

4.1 B{EMN

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

— X RAEBINN LT IR ELAE, B AR 242060 SO0 IR I8 28 5E LT __pool () Jrik HagM
False g X T __len () JyikHIRMIZE. FHIEASEHMIN T T 2P0 BRIER N B

o & SCHIEAH H: None fll False,
o AEATEEAAE: 0,°0.0%,405%,“Decimal(0)* . Fraction (0, 1)
. é?ﬁu%ﬂgIﬁ%" v ,“()“,“[]“,“{}“,“Set()“ . range (O)

P RAES R A IZFAN N E R ORI ] 0 B False MEMMRME, 1 ok True fENEME, BRIEAITUNI. (E
FRIAN: Ai/RIZH or Al and R [ H A — AN ERIERL )

U X SO TR VR B AIAME B AT 5% Python 2% 48 (customization).,
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4.2 F/RIBEFF——and. or. not

PATIRA /RIS, IR RE S HE T -

#BR1E &R &iE
X Or y if x is false, then y, else x (D
x and vy | if xis false, then x, else y )
not x if x is false, then True, else False | (3)

YRR
(1) BRAMEHESAF, IS VETER— BHON AR 42X B AR
Q) SRS, IS TER— A BAON U A 2 A B AR

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

4.3 LLBEH

7£ Python Hg AR HLEGZE AT . ENRMEHHR (A/RIZEMIEHRR) . WRBEATDMERSRIE; 7
W, x <y <= z%NTx <y andy <=z, WHENARZATIET y RPORIE—K (EAEPIRME DL H 2
x <y GiFRBIERT 2 ER ORI .

BT 2 T BB
BE &%
< RN T
<= AT T
> FTRERT
> KT HET
= 5T
= AT
is XTI
{5 not | MR

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.

— AN S AS BE -5 A0 ) 2 Ho S 31 B A R A g e S AT HE Y, A SO E LT R L2, 1
o1t O, _le (O,_gt__ O PAM__ge O (MARARESSIE I L ERRERE, @ HE
B 1t () Ml _eq_ () FALAT).

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

A PR A MEREIERAZE in Ml not in, Efl¥lierable 3BT __contains__ () JIikHI
BUFT S .

—_ -
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4.4 IR --- int, float, complex

There are three distinct numeric types: integers, floating point numbers, and complex numbers. In addition, Booleans are a
subtype of integers. Integers have unlimited precision. Floating point numbers are usually implemented using double
in C; information about the precision and internal representation of floating point numbers for the machine on which your
program is running is available in sys. fl1oat_info. Complex numbers have a real and imaginary part, which are
each a floating point number. To extract these parts from a complex number z, use z . real and z . imag. (The standard
library includes the additional numeric types fractions.Fraction, for rationals, and decimal.Decimal, for
floating-point numbers with user-definable precision.)

oy b3 N B R A B AR SRR Q8 R . AN B iR BBl (3E o5 ekm] .\l
I REHIR) SRR A&/ IO BRI AT BT I S AR O 8 TR AR m L 5
BT AR (SGRBRER)  ARATARE S SRR A O RS B LA SRR R PR S
Python 58 4 SCFHRGIsF s 24— "R ARIBFAT I BAEHCA A RBEZE R, A RS
TR — BRI, PR S, R RO . ARSI L T LR, [ E X
SO R —

WIEREint (). float () Mcomplex () MIVAIAA 2 R AET

P Rer KA (BRI B FAisR (F XaFiistdk, 55 operator-summary) :

#®1 ZR £iF | EEXH
x +y x Fly By

X -y x Hly W2

X *y x Fl y B3R

x /vy x Ay W

x // y x Iy BRI EK (D

X %y x /vy IRE (2)

-x x B

+x x AR

abs (x) x B4 HE BN abs ()
int (x) R x OB (3)(6) | int ()
float (x) FF x FA R AR #A)(6) | float ()
complex (re, im) | — A SEHR re MRS im B9E L. im BAH 0, | (6) complex ()
c.conjugate () LB

divmod (x, V) (x // vy, x % V) 2) divmod ()
pow (X, y) x 1y R &) pow ()

X ** oy x )y IR (5)

YR

(D) AR R R . SRR RAL, (HERIEBUN 2 int, G245 R B2 I LTI 7 T A
1//20 0, (=1)//2 K =1, 1//(=2) R =11 (=1)//(-2) H 0.

(2) AR TRE MALE L5 N abs () Fetfohif g

(3) Conversion from floating point to integer may round or truncate as in C; see functions math.floor () and
math.ceil () for well-defined conversions.

(4) float 14252245 2 nan” FIPHAF A BERTZE "+ 507" 197inf” 7351 F7R JEET (NaN) DA IE B 717655 .
(5) Python ¥f pow (0, 0) A0 ** 0N 1, XEHIETE T MR MEE.
(6) HeZWBFFIMERIEERD 0 3] 9 S MUY Unicode FE4F (HA Nd FHEJEHEM R A) .

ZHENSER, B3 (1, 2] 5 (1.0, 2.0] EAHEM, JCAHMREIRAEML,

4.4, #=F3ERY —-- int, float, complex
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1825 https://www.unicode.org/Public/13.0.0/ucd/extracted/DerivedNumericType.txt £ & A Nd FHiEfE M
I EIENIOEE 27 B

BiG numbers.Real 58 (int M float) MEFE FIizE:

BRIE ZR

math.trunc (x) | x W N Integral

round(x[, n]) | x AR n A/, PEUESEASIEEL WA n, MIERACH 0.
math.floor (x) | <=x Wix KIntegral

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

A REZHTFIEHNES Hmath flemath B

4.4.1 ERABMIRMEE
s AR BB T8 e W ALE TR AR, B AT O o g5 2 A~ 2B 0% ARG AT
(=

bR ALE BRI e R R T e, AN A TR E It B~ B 5HA—ITEARIER (+
and -) HFIII LSS .

BEEMR AL ST P HEF 1 s 514

1BRIE ZR %iF
x |y | xHly LK “4)
x Ny | xFy AL TR | (4
x &y | xMyHML 4)
X << n | xEBEn{v (H(2)
x > n | x % nf{i (H(3)
~X x BN U

TR
(D) PBAERIEER, 2585k valueError,
(2) % n (i5E T3 LA pow (2, n) .
() HH# n (M TERVA pow (2, n) , fER IR,

@ HHBTAEEL D FIGTETRAMA RS R D RS FRMIEE RN 1 + max (x.
bit_length(), y.bit_length()) BPAL) AT+ B w2 PAIRFSH 4 T TLE 75517
B A )RR A 2R

4.4.2 BHZBRIMITE

int BAISCH T numbers. Integral abstract base class, AN, BRHRAL T HAL LA

int.bit_length ()
A ] DA BE | F R — AR TR B AL, SRR AOR BT A 2

>>> n = —-37

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

>>> n.bit_length()
6
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EHERRALYL, W x JEZE, MW x.bit_length () &ffiff 2** (k-1) <= abs(x) < 2**k JJME—
IR k. [AREHL, 24 abs (x) /NEEPAEA IERF S AR, Wk = 1 + int (log(abs (x),
2)). WR 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)
1R ] R — A 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 AT TIRFOR . ARBEBORRER 4 W T BORFR M A5 K over flowError,

byteorder ZHHf & T 2 BB FATIF o WA byteorder Fy "big™, Wi 0515 i 7 A4 Y
F3ko QS byteorder g "1ittle™, Wi 7 FHET MR R . FRKEHARS RS
Wy, & sys. byteorder YENFEITE.

signed ZHH 58 2 A5 BT —RUARMID R KR BEEL. WIER signed h False T Hay hip @ U84, &5
koverflowError, signed WIEKIME N False,

3.2 B RE.

classmethod int.from_bytes (bytes, byteorder, *, signed=False)
IR 1] R 2 7 T B T R R

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

16

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

4096

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

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

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

16711680

bytes ZHLILIF N —bytes-like object B2 T B ATEAT SR .

byteorder Z 3t 5 T ™A FATWUF o Q1R byteorder y "big™, Wk {3 35 BCEF T 541
Frko QISR byteorder 2y "1little", WM T EFTEHMNAKRE . Bk FVRS LR RAF
Iy, WEHH sys . byteorder fENFATIFE .

signed ZHHGWIIR A5 —AHMY AR BEL
3.2 BRI HE.
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int.as_integer_ratio()
Rl —X R, RIS T IR BT Hr BN IR A R B XA B 1, 1
(s

3.8 B fE.

4.4.3 FREBHMIMIFGE

float Z5USLTY T numbers . Real abstract base class, float A DLUR N7

float.as_integer_ratio()
IR [E] X RER, AR IE AR5 T 50 B0 B BN IR o5 RG]k overflowError T NaN I

&8 % ValueError,

float.is_integer ()

A2 float ST A IR AL AR MR ] True, HIERE False:

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

>>> (3.2).is_integer()
False

PN T 38 SR 5 H NI BCE AT R Z (R e . | T Python 3% sU807E N A6 ol bk, R I i ik
5 3 BEAF B 2 B AR 2 PRGNS A IR TS 3E B A 5 A AR VRS A R A
TERE . AR TR EUE TAER AER 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[¥ER) sign ATPA/E + B -, integer Ml fraction & T /NHEHIEIDAS A F4FH . exponent 274 Al 1k
ISR -F SR KNG BA 0, 7E integer BY, fraction WA/ 5 /DA —AS TN HIED . BUiEESRLF
C99 FRAERY 6.4.4.2 /N TR ) EYE , 2 Java 1.5 DAL SR AIETE . F5BIHb, float . hex () (%Al
PAHAE C 8 Java ACHD il /S b S 807 e, Mk C 1 $a ¥ #4558k Java i) Double . toHexString
FR A S AT o float . fromhex () FifEsZ .

T YEE exponent &+ HEHIBM AR T/ b4y, B4R L E S REHEMN 2 MER. BN, NIRRT AR
0x3.a7pl0 FE/RTFESE (3 + 10./16 + 7./16%*2) * 2.0**10 Hfl 3740.0:

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

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

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

X AREAA KB RCT = My, ZOR x == y W4AJE hash (x) == hash(y) (FHZN _hash__ ()
TERI D . B TIETAER 2R A (WFEint, float, decimal.Decimal fllfractions.Fraction)
SR UERL R, Python XU ARG Friz R B T AR A BEUE g — s s, Hitizis &
Stint Mlfractions.Fraction MATERSEH, DA float fldecimal.Decimal ATAFRLHI W H .
MASE EE, R BCE I PA— 8] Bk P 34T P FRBIZE . P BY(EAE Python 1 R[PAsys. hash_info
) modulus JEMERIEABLTH o

CPython implementation detail: F i1 FH f0Fig0% @, 7F Clong A 32 fip#las P = 2**31 - 17 C
long 2y 64 LB £ P = 2**61 - 1.

FEAM AT ik

e WM x = m / n@—PIEAMNAEEH n ATTHE P EER, W% L hash(x) Am * invmod(n, P)
% P, HH invmod (n, P) @&Xf n i P BUZ,

s W x = m / n2—NERPAEEH n 779 P R ((Hm ANRE) W n REEXT P A, DA_EAENIAR
B S I NE X hash (x) HHEEME sys.hash_info.inf,

e R x = m / n B—PHRPAHEBEHE X hash (x) i —hash (-x) . QIRGEREAER -1 WPEFH
Bl -2,

o The particular values sys.hash_info.inf, —sys.hash_info.inf and sys.hash_info.nan are
used as hash values for positive infinity, negative infinity, or nans (respectively). (All hashable nans have the same
hash value.)

o« X T —Pcomplex {H z, £ iidi1A hash(z.real) + sys.hash_info.imag * hash(z.
imag) A SLIBAE TR A E LS G, I HFITHEAEL 24 sys.hash_info.width DA AL T
range (-2** (sys.hash_info.width - 1), 2**(sys.hash_info.width - 1)) JEEZ N

LA, ARG ~1 N ECRR Y 2.

AT W] RSN, X B B AR A BN A B Python AU R B, T I RA AL, float
ik complex HIMEAir{H:

import sys, math

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

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

men

P = sys.hash_info.modulus
# Remove common factors of P. (Unnecessary if m and n already coprime.)
whilem $ P == n $ P == 0:

m, n=m// P, n//P

if n % P == 0:
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

(FItakss)
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(£ 50

return hash_value

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

if math.isnan (x):

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

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

return hash_fraction(*x.as_integer_ratio())

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

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

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

return hash_value

4.5 EN[ARE

Python SZHFAEZ AR A TR ACAUMES o IR i (i PN BRI 5 AR SE B ENTRON T ARvF i B E SR
XEEARI SRR o SRR SOR AR Y 7 1) B e SRR AU .

One method needs to be defined for container objects to provide iteration support:

container.__iter__ ()
Return an iterator object. The object is required to support the iterator protocol described below. If a container
supports different types of iteration, additional methods can be provided to specifically request iterators for those
iteration types. (An example of an object supporting multiple forms of iteration would be a tree structure which
supports both breadth-first and depth-first traversal.) This method corresponds to the tp_iter slot of the type
structure for Python objects in the Python/C API.

AR G H BB E SRR AT NI, ENSERAUR T & R E L
iterator.__iter_ ()
Return the iterator object itself. This is required to allow both containers and iterators to be used with the for

and in statements. This method corresponds to the tp_iter slot of the type structure for Python objects in the
Python/C API.

iterator.__next__ ()
Return the next item from the container. If there are no further items, raise the StopIteration exception.
This method corresponds to the tp_iternext slot of the type structure for Python objects in the Python/C APIL

Python 7 LT JLAIE LA R G AR — AR e 1 2620 . A A SRR i s R A0 B T AR
ARSI SE B, R ST ) HA PO R AR R DA AN 2

—HIEARIN__next__ () IFRGIK T StopIteration, "EMM—HXREERM T L RN R . AR
BEAT AR S IR O IE A -
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451 HpigE3ERy

Python fjgeneraror Ffit 7 —FhSLBLIE AR ML A BESE Ty 200 WRAEGIXIR __iter () IFiEBEEBlN—
ANERGE, EREIRE-DIEREENR (AR Bl — AR SR) , AR iter () M
_next__ () Jiik. A REMRITEZAFE W AZ yield kA 30k,

4.6 ISR --- 1ist, tuple, range

A= RPEARESIIA : Nist, tuple A1 range X5 . SYARBR = F 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 TP I TP s A . Tektg, s Ml @ BAMHIEIZRAUN TS, n, i, j 1k 2 BA x 2 AEAT
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

BRIE ZR &if
X in s WA s RIS T x WSS True, HIK False (1)

x not in s NS s PRYEINEZET x RN 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)@)
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) | xfEs PEHKBHINRGS (RIS E I SIEHAE ) Z0) | ®)
s.count (x) X 7E s H PG R R

AR B P A SRR L . Rl b, tuple A1 List (1) B @38 i LA B TR I A HF . X EMEHE L
WEERME, WA TR RGO AME, HHENPIKELAME . (CBATTESAESSEM
comparisons 43 )
HERE:
(1) E4R in Ml not in BAELEEF O TR RO AR, FL LT M7 (Blillst r, bytes
Flbytearray) WA EATHATFFF K

>>> llgg" in "eggsll
True

(2) /NT 0 9 n fHA PSR 0 RALPE CEIN—5 s RIS P . EHHERFS s R A S s L
EMSWZRII. X4 H &% Python FiAL B FREEINIL:; Hln:

ST, BT B T IR 2
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>>> lists = [[]] * 3
>>> lists

[ry, 1, (11

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

[e31, 31, [311]

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

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

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

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

>>> lists

(31, s1, [711]

H— AR DAYE FAQ 45 H fag-multidimensional-list &5 .

(3) Wi B/ oA TAfE, WRT T RAXTT R s BRE: RIS 280N len(s) + id{len(s) +
Jo HEGER -0 738878 0.

@) s i %A BE CAHFTAEE 1 <= k < JIURSS kIAUEF . ik isk j KT len(s),
M A len (s) o IR i B MEECH None, WIEH 0. 415R j B W& EN 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, § fj SR EARKT len(s) . Xk HAMERS, i flj SPMEARKT len(s) - 1.
W i 5 PSS None, BTSN “&1b” (H G2 imp Z R E BT L A5 HHEE,
k RAHZE . WIER k ok None, WI41E 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 IR PEE s X5 AR A — AR RS st r. join () BB A—4~i0.StringIo
SR HEAE 25 R I R BT (A
o WARPHHEbytes MR, FRATURBIMEHbytes. join () Bio.BytesIo, BH IR AT AL
Hbytearray WEHFTIEHPHE. bytearray MEEWARR), H HEA w0 = EHLH
o WMRPHEcuple MW, HUCAY E1ist K
o MTHE R EAH M 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 &5 &k valueError. NEFTA KA SCHHEABINSE il 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.

B®RIE “#R it
s[i] = x R s IS | TRl x

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

del s[i:7] FT s[i:j] = []

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 g r ol AR (8T s[len(s) :len(s)] = [x])
s.clear () Mos PREBR T A I (S5 []T del s[:]) (5)
s.copy () A s kI (EH T s:]1) )
s.extend(t) B{s += t | Ht NS s GEA FZEE T s[len(s) :len(s)] = t)

s *= n B s N EE n YO T 58 (6)
s.insert (i, x) TEH A HRGIER x A s (FRIT s[i:1] = [x])
s.pop () 3 s.pop (i) PENCEE ( L BRI, IR s hRSER (2)
s.remove (x) MEE s HEE—A~ s 111 ST x WuiH . (3)
s.reverse () R R I E (P Iw-p Ul o “4)

YR

(1)t AT IR Y v RA R R K

(2) AIESH BN -1, RIAERCAT LT SR BRI R 0] e J5 — 00
(3) HTE s HHRAE] x I remove () BTk valueError,

(4) MR RAFFHE reverse () ik FHE B0 T H MRIES M2 5. 3R P rE 2 id

WA IATH), BRI LSRR .

(5) ffE clear () Ml copy ) 2N T HASFFI A BAER A 224545 (Bl dict Miset) By HRFF—2.

copy () Nigcollections.abc.MutableSequence ABC —#B4y, 1H K22 B E A4 i) w] 28 51 2%

R TE.

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

6) nH—HEH, B — BT __index_ () BIXR. n (AT OECRHHEFS . FHHRTIA
SV BN KGN, IEAE A 720 5 0F AR s * n UL,

4.6. %R - 1list, tuple, range
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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 MEH—XHES R TR A K (]
o S, HPhWmLE S (al, [a, b, c]
o [ EMESR: [x for x in iterable]
o [EFIRAIMESE: 1ist () B 1list (iterable)

1 38 250 F 3 — A %, A I drerable v i 35 B A A R ) WI(E 5 T o iterable W] DAJE )T 51
TR A RS E e B S AR iterable T 42— 3%, BRI R EIHAIA, K0T
iterable[:], fldN, 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
TOIR AR TR SO, RSB fH . BOAE None FURBEHNFI%
TUHER AT 5 — A~ B i B

W PAF ] functools. cmp_to_key () ¥ 2.x KAGH) cmp BREEER A key BREN .
reverse J— AR H. QERBEN True, WEEAFIFRITTEGHS T A THET o

A R R ST B Bt D £ S A TR 91 DA BRAIE 2 [ 28 B o AR P S A o e [ 3
%r;r@iﬁﬁa@, EHALREHIFEIFS] (B sorted () WaRMER— B 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] FEF T ) .

A KAF R ORI AT B, 15515 sortinghowto .

CPython implementation detail: 7&—/3 R HEFHE], 22 iHUEEE 2 R0 It 2 5 MR E X
[F)55 . Python [ C SCIL S 7EHE ARG S R B/R R ZS, QR R B FAEHE P 1 IR o e A K 22 5 |

K ValueError,

4.6.5 jT4H

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

class tuple ( [iterable] )

LIUSEEZE b7 E: i Slvd ik
o XS ARF R ()
o fEH—ANEHIE S RIOREICH: a, B (a,)

40
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o R PLES A RZATI: a, b, cor (a, b, c)
s HHNEM tuple (): tuple () B{ tuple (iterable)
M 1E 2R R s — Ao dl, HA I iterable v )35 HAG M 5] W {E S5 7 o iterable W] PAJE P31, 32
FriER A AL v ER XS, TR iterable B 42—~ JC4, 28 o AR HRe Hoak o], 1) 4,
tuple ('abc') &M ('a', 'b', 'c') Mituple( [1, 2, 3] )iRME (1, 2, 3). WREHSH
WS, MR —A~ 2o O .
THHEE Y E A TR SRS A A S . [BHES R nl ki), A ias od al 75 Bkt 1By
RS SLERSN . BN, £(a, b, c) RFEVHHREEIHW =S8, £ ((a, b, <)) WEFERMH
PR B P — A~ =64 .
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 Y&

range KMFIRATRWET I, WHMTAE for ERPIRFEERIIREL

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

range 2R 1 S EA AN ERL (AT AR B ine STMSCEL T _ index () Rk VAR, 0
A WE step 50, WIERIA K 1. QRN start Z50, WIERIA K 0. W step HZE, WEF| K valueError,

TR step FIEAH, WiE range r WA AN r[i] = start + step*i HAr i >= 0 Hrli] <
stop,.

2R step A, HiE range WA AR R r[i] = start + step*i, (HIRHIZMAS N 1 >=
O0Hr[i] > stop.

W © (0] AFFEEAIRMZEMF, W% range XFR Nas. range MR FFAERT], (i o0 Hg e
NIRRT T E ) P S AR R IT IR R 5 -

LR AR E K Fsys.maxsize B range X 2 WAV, HE LR Bl tlen ) W HET]

jiOverflowErroro

— L& range XTG4 f 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 — AL FRARI BT B, (HPHERIEAZRERSD (X2 H1 T range X HREFIRAT & A A
KRR, T E AR B FE AR 2 i B AR AR o
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start

start JEZ{E AERZIE S AR50 0)
stop

stop TS HIMA
step

step TEZHIE (WRZTES RSB 1)

range REMHFEM I ist Heuple WIRHLET P range MR B H N EEHERR (B/N) WiE, ReH
%?%%B’J%ﬁljﬁlﬁﬁjt (PEAERRAFT start, stop Ml step fH, F ARG EIT A BT 17 [ 1Y

range W RLH T collections. abe. Sequence ABC, NS, STREG A, VI &R, I
XRMERG] (S F7) £ A - list, wple, range):

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

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

>>> 10 in r
True

>>> r.index (10)
5

>>> r[5]

10

>>> r[:5]

range (0, 10, 2)
>>> r[—-1]

18

i == F1 ! = A5 range X 5@ A S 2 R HAE N P81 ok FeAe . a2 it , WA range X 52 37 AH [R] A9 (E
AN ENTRMER . (B LRSS AR range X R ATRES A A R stare, stop flstep
J&TE, i range (0) == range (2, 1, 3) |ij range (0, 3, 2) == range (0, 4, 2).)

1E 3.2 JROEH: S8 Sequence ABC.o SCHFFUIR MGERG o MM 20t XG5 ] AREAT SR AS I, A
el I,

1E 3.3 R 5 0=="F"'=" AMRTE range X5 i WHEFH AT LS (TS R ARTEXT R AFRIH) o
3.3 FiRIEE: start, stop flstep J@1E.
S

« The linspace recipe shows how to implement a lazy version of range suitable for floating point applications.

4.7 XEFIIHKE - str

?’E Python H AL HSCAK PR s - X145, WHRCH F4F % . F4A7H 2 H Unicode RSV H AR RTAE 521 .
TR FHAEA Z MR G5

- BS  aRaedAn K g5
« MES " AFHA E 55T
o ZHG[G " ZEEG S, ZEREE
M =B S P AT T AR B AT o BrA 2 A P AP S SR T AT R i E T
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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
WP, ("spam " "eggs") == "spam eggs".

THZ I strings T AR AT P IIERE 2GS, WIS SOPS, AR © (Craw”) BIZEK
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 BUCEE: 2 75 Python 2 RFMYIE FARA, FRRAFFAFER FIEEM u Aig. EX P H{ER
B XBAEN, FHABES © Al P

class str (object=")

class str (object=b", encoding="utf-8’, errors=’strict’)
iR [H] object W57 WA, WIERAKFEML objecr WIR [m] 25 FAFER . FEHAME LT str () AT NPT
encoding BY, errors THAHEWL, BN,

W encoding B errors YR 45 H, M) str (object) &[] type (object) .__str__ (object), X&
object )7 JEIE” BiAgl RIFIFAFRFRIEL . T PSR, XRZFHRARS . R object %
A _str__ () Ik, Wstr () HELHRHAIER repr (object).

R encoding B errors /025 W Hotp 2 — . W] object . 1% J& — Abytes-like object (] Wbytes
Bibytearray). TEHIEFMN T, R object & — P bytes (B bytearray) ¥4, N str (bytes,
encoding, errors) &y Thbytes.decode (encoding, errors). HMEE, St bytes.
decode () ZHIBREUZ M IX AR T 219 bytes X5, 5S5 — 2t 4 /55 k2 - bytes, bytearray, memo-
ryview 5 bufferobjects T A 3 ah X N2 HIE E. .

Y¥g—Abytes ML Astr () TIAEH encoding 55 errors ZEHPAEE T 58— GO, BB B HEIERL
TR R (933555 Python ¥ —b ArATkIR) . Billn:

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

AR str REHTTENEZEL, WSFETEP AT 2R - sor FIF4F 8 09 7 ik /N B thig
KFFFH, WS f-strings FE X F A5 B85 N WAMB AT AS I LA AL I2Z IR 5 /N

4.71 FHEBNEE

TR SLEL T Bl — 4% P AN A, B IMRHE T AR A B —SE B by v
FAFER IR LR A AT A AL, — PRt TR KRR RGP E # M (S W str. format (), #
NFAF #3852 LT AR 0) M —FE T Corint £ FEXAREA L, BRAHREELERR %,
I HEMELUES A, (AX T8 A A DU A 2 BN PR (prinef WAk a4 545 8 445 X 40)
FRUE P AL T2 IR 5 T TV 2 HAABEE, SRAER R SCAAM K TH (B & T re i i £ 3
KAL) o
str.capitalize ()
R JEFAFEREIA, HE DN FHRE, KRN,
1 3.8 MU Pk S — DN ERF AR T titlecase 1M AN /2 uppercase. X ERE R AFRRFRRHRAE
MEEECH RS, MHANEEPTRRE.
str.casefold()

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

TR R/NGRIER 2152 UL Unicode ARIUERY 3.13 7.
3.3 B IIHE.

str.center (width[, ﬁllchar] )

R width W) FAFER, JRFAFERAE SR . (EARE R fillchar SEFEPHAMZE AL (BRIAGEHT ASCIL
ZEREAF) o AR width /NTAET Len (s) R R EAFE R A .

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

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

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

Return an encoded version of the string as a bytes object. Default encoding is 'ut£-8"'. errors may be given
to set a different error handling scheme. The default for errors is 'strict', meaning that encoding errors
raise a UnicodeError. Other possible values are 'ignore', 'replace', 'xmlcharrefreplace’,
'backslashreplace' and any other name registered via codecs. register_error (), see section 4%
1% 4L 32 7 2. For a list of possible encodings, see section 47 /& 43 #1.

By default, the errors argument is not checked for best performances, but only used at the first encoding error.
Enable the Python Development Mode, or use a debug build to check errors.

T 3.1 MU PR Support for keyword arguments added.
TE 3.9 IR FE R The errors is now checked in development mode and in debug mode.

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

R TR AR E /Y suffix G590 ] True, RNLRIE False, suffic U] LAY ZAMIEAE R 5 2004 1K
AL QIRA AT start, KT E LA TR AL . QIRA AT end | FAET G (7 B 11 HUAR

str.expandtabs (tabsize=8)

R PR EIAS, PO IR S s AR, BB 18 (5 B4 E Y
FAFSIL o 45 tabsize NFRFBCR—AHIRAL (BROIAME 8 IE MR A7ES1 0, 8, 16 KUCHHE) . 2
TR, MRS B T B A A TR IR AT WR PR HIRAT (\v), WSAES
HIFA— DS ZSHAF, HRUHIIET TR (FREARGALWE S ) WERTFA AR
FIAF (\n) SEIEAF (\r), ESPEHIFRUIIEBCNEF . ALAHAL TR S PO IS SO 124
HIFUN—, ARETAFAERHT BN 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 {E s [start:end] YJR W BB/ NRE] . W3ESE start 5 end SR
TIRYVE . TSR sub RPFRF|N)R B -1,

i £ind () JPIRBAERAEARTE BEHIE sub FA{ERLE M o ZAA sub AN T 5475, WA 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 & A7 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, ZEESIGR R Le_CcTYPE IR E » LC_NUMERIC X
W PAEIS localeconv () B decimal_point #l thousands_sep FE, WHE{TZIE ASCI F4£4F
R 15 0TE, HF H LC_NUMERTC K& 5 LC_CTYPE I AR—H, XMk S s 2 5 i H:
flZeAe

TE 3.7 BUE M 2408 n B AL BT, %R BRI S HbRS LC_CTYPE IR &N
LC_NUMERIC X3,

format_map (mapping)
KT str. format (**mapping) , AFAZATET mapping KW HBEM AT ALE HIF|—4dict.
TR TR — BT /2 24 mapping 2 dict BT 2R DL

>>> 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 £ind (), BAERAR T AR ST Kk valueError,

isalnum()

U P BT AT SRR B FLE 54, WE True | #UIRH False . 414
c.isalpha() , c.isdecimal() , c.isdigit () , 8{ c.isnumeric () ZPH—1&[E True ,
WFAF ¢ 2 F R .

isalpha ()

WERFAFER T PR 8, HFHEDAH A4, &E True , HNRM False . FEEFAF
JEFRAPLEAE Unicode “FAF4IHE 2 e SR Letter” (4%, HIIFLE AA"Lm”, "Lt”, "Lu”, "LI” 8{"Lo” Z
— [ R B AT . |, X5 Unicode AP iE )Y T8 J@ A .

isascii ()

WEARFAF R RS BCE AR T P72 ASCIL, &[] True , R[] False . ASCII“F4F Y
B Z U+0000-U+007F

3.7 B IgE.

isdecimal ()

AR T AR TR AT R e 20 — AN A, MR A True |, BIR[E False
o TREIFEAFFEACLE ] DA R AL 10 SEHIECF I EARF, Bilan U+0660 , BIFTHAAAHRET 0 o 248
B, TR A2 Unicode 3 A 2R BN HHH— N F4F

isdigit ()

WERFAFR P I FAA R, HFHERDE DA, BE True , {NERE] False . HFEEE

4.7. XEXFHIHR --- str 45




The Python Library Reference, k%5 3.9.24

str.

str.

str.

str.

str.

str.

str.

str.

TR AR TR B R AL BRI, ISR AR . X EIE TR R 10 SERIEIR L,
Kharosthi $§. @#&Hhit, £ 24588~ Numeric_Type=Digit 5 Numeric_Type=Decimal [/ F£F.

isidentifier ()

WERFAFEH A RIIPR AT, &I True , MKHEIEFE X, identifiers 77,
WM keyword. iskeyword () RAGMFATH s ZFNREIARFT, Bl def Ml class.
ZNGIE

>>> from keyword import iskeyword

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

(True, True)

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

WERFFFER o 200 — N DT PP A BUEFAF MR ] True , HWRE] False o HUEFAF
FEHEETFAE, PARITAAE Unicode Wit T RUERFE BRI FAF, Bil4n U+2155, VULGAR FRACTION
ONE FIFTH. 1ER ) 5E SR - BUEF A FA B 4E J@ 14 Numeric_Type=Digit, Numeric_Type=Decimal
8, Numeric_Type=Numeric {745

isprintable ()

MR P TR A7 AT B P A s P A o S R ] True , BRI False o ARHTEIGAT
et Unicode “FAF4IUH 22 P i A" Other” Bl”Separator” B 545, Bil4MiE DL 2 ASCIL A% F4F (0x20)
PAERFT BN AF . (L AR MR T T VP AR 48 20— AR iE repr () IR RS LI
FHF. ENSTRHG Asys. stdout Hsys. stderr BRI . )

isspace ()

R RS B P R — TR True , RNRN False .

= G P 4ETE Unicode FAFEURIE (S W, unicodedata) h 252 25 ("Separator, space”) T &
XA ws, B H S HFAF.

istitle()

WERFAF e rh 2 — N AF oA R MR ] True , BIANKRGFAFZ G R IERGFAFm
INEFERFAE RKGFAHT k. BN False .

isupper ()

R F AR o 2 A NG TR BIE PR IR G RE True , ANLER False .

>>> 'BANANA'.isupper ()
True

>>> 'banana'.isupper /()
False

>>> 'baNana'.isupper ()
False

>>> ' ' isupper ()
False

join (iterable)
iR [0l —/NH iterable ") AT R PEHZ T F47 R o MR iterable HAFAEALA AE AR (E by tes X
BN &5 K TypeError, YT ER TR RHE R ICE 2 1817 F6 -

S RAY K NB I FRT 248 I B — 2 B @ P47 Lu” (Letter, uppercase), “LI” (Letter, lowercase) 5{”Lt” (Letter, titlecase) Z —H 54T«

46
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str.ljust (width[, ﬁllchar] )
R BER width AR, R EAFRAE R EEANFE . M fillchar JFEZS AL BRI ASCIT
AR IR widih NFSETF Len (5) RIS AFERIORIA

str.lower ()

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

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

SRS, MEAUE AN Unicode FORLF S (B0 seft (KEEH 1 HI5ATER) Wests]
Unicode T (ifF5 . (FERRKER) FRFHSE None HIFIL. FAFHEH 2 BEREHONRY (7 2

MEATASH, WA RPN KBS R, ARSI, x AR
5]y ORI AT WA A BH, CBUR TR, PR S s 5

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, /)
WERFAFEHR VA prefix FAFRIFS, dRE] string[len (prefix) : 1. AN, 3R FEIGFAFEH R EIA

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

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

3.9 BRI HE.

str.removesuffix (suffix, /)
WERFAFER DA suffix FAFER S5 R, I H suffix 3625, i8] string[:-len(suffix) ]. M, $&[E 5L
FAFHR A

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

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

3.9 B I HE.
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str.replace (old, new[, count] )
H) new B4 T F4FH old WA HBLREL, FIRIEZFAFRIEIA . WREGE T %S4 count, T
BT count Y B FAFH o
str.rfind (sub[, start[, end] ] )
R FAFE sub TEFAFR N BRI () K|, XFE sub A ETE s [startend] 44,
I SH start 55 end 2RO FRE . AERRELFINRE -1,
str.rindex (sub[, start[, end] ] )
K Friind (), BEFFRE sub KRILB|IN 5|k VvalueError,
str.rjust (width[, ﬁllchar])
R FE R width WFAFER, JRFAFRTEH hEEa XI55 . TR ER fillchar SEFEA3 A0 CBRIAE ASCIT
ZHAERE) o QIR width /NT45T Len (s) MR A EFEAFERATEIAS .
str.rpartition (sep)
T sep fJe— R AL B R FAT R, Rl —A 3 04l M S RAr arayn . aRrias g,
VARG BT Z IRy o Ao BT A RS, MR WY 3 Jedl i S A2 F AR AR F AR A B
str.rsplit (sep=None, maxsplit=-1)
A ] —A> A Y BRAR AL S 2, B sep MRS X BRI TFATER o WPREY T maxsplit, W% HEAT
maxsplit AR5y, M x&2TFR. QR sep RAGEBCH None, (B2 PR ERE WM FaART. B
TIHERTHEYRr, rsplit () WHAWAT HEALT T Xk split (),
str.rstrip( [chars])
R R AR EIA, BREFNREFR. chars ZHCRHTEE BB BTN FZAS . RA RN
None, W chars ZEERABIRZS AL . 205 b chars 80t B A T RSB BRSEENTE
HE:
>>> ! spacious '.rstrip()
! spacious'
>>> 'mississippi'.rstrip('ipz')
'mississ'
MR B SR TR, A SEMAEELETNTHR, WS Wstr. removesuffix () Jiik. Bl
>>> 'Monty Python'.rstrip(' Python')
lMl
>>> 'Monty Python'.removesuffix (' Python')
'Monty'
str.split (sep=None, maxsplit=-1)
A ] A A S P BRI S R, (T sep AR A BRFATER o QPREE T maxsplit, W% AT
maxsplit WHARI> (R, SIERRZ S maxsplit+1 NICRK). WER maxsplit RAGEEHN -1, MIABRHE]
Peor v (BEATRTA AT RERERAT)
WRGH T sep, WEZHHBAFASWHEE RS HEN N0 REFREH @lwm e,
2'.split (', ") HFAR[E [rLv, v, '2')). sep ZETREH Z AN FAFA AL (AN T 1<>2<>3 0.
split ("<>") FpRE (r1v, r2', '3'0). MNHRER S AR S AR R R (.
Bign:
>>> '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 RAGE BN None, WM F— IR FIL: LMK PPN RN DR, HEREA
IR ORI 2P, AR TR A& AT S AR AT . L, (1] None Hf 7 25 FAFEh
AL S AR B AT A R [ (]

f4n:

>>> '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=False)
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 3% \x0b | 17155
\f 5; \x0c | Fekin

\xlc S AT

\x1d oy BasT

\xle 1CSK A PR AT

\x85 —47 (C1 #=H5)
\u2028 1757 BT

\u2029 Boor st

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

>>> '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 (preﬁx[, start[, end] ])

WRFFFER AR E 1) prefix FFAGMIRE] True, HWIR[E False. prefix AT AR H 2 HEE Y HTZE
IR TC . WA AR start, P FTHR E CLE T IR A o WA AT IR end , REAEFTHE 2 AL EAS 1L
.

.strip ( [chars] )

REEFAFR I EIA, BRILPWE SRR chars SECHIGE LR IRFAIFAT R WA
o None, W] chars BRI IR A AT, SLF5 1 chars ZHOTIETE & A MB UGS W2 SBRS
B A A A

>>> ! spacious '.strip()
'spacious’

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

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

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

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

str.title()

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

>>> '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"

string. capwords () BHARAILIIE, FAE UNARRIRA .
PR, DA TE DU SR A5 BRI 230 AT

>>> 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)

IR R AR R A, H g S AR R W R AT . B R g — ANl
__getitem_ () LI RTIFAIEMXTSE, BHE Nmapping Bsequence. 4 PA Unicode i [F5 (%
B NRGIN, FAFR G n] DIMOA R ATA—FhE : 3R [H] Unicode PS5 82455, REFRFILES R—A4>
Eéiﬁ/l\?ﬁ% &[5 None, YFFEFFMGERFRFER PG 851K LookupError 4, FFFFFMLE A H
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RATPAMEf st r.maketrans () T AR AR FAF MR A B — e 2% .
TS codecs BHPAT M Hil A7 i 5 R 35 72

str.upper ()
iR ] A R R R A, o B R KNS B 7445 5 KRS . iEHEEIR s BE AR K
IINE AR AR 45 R E 451 Unicode 26 I A 27 Lu” (Letter, uppercase) Jfi 2 Lt” (Letter, titlecase) N
s.upper () .isupper () AR[HE N False,
It A5 K S B A 76 2 DL Unicode AR1ERYT 3.13 77,

str.z£fill (width)
R FFAFER R A, FEZC3E TS ASCIT ' 0" R (H HAC BEAS g width, TESERTZ (" +'/' ") B4
FRRFEIEARTS Z BHEFMIAEELZ T W width /NT4T len (s) NER B ERFH R4 .

pUE

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

>>> "-42" z£i11(5)
'-0042"

4.7.2 printf RBHFFFERHENAL

TR LA 2R LB A Z R, PTRESECFAZ W IR (BIANTeiE B0 s S 7 ) o
AT ML T AP FIIME, str. format () HH BT 5 8 B TR iR, XEERATT
FE AR AR L TR B R LA KT RIS

FREERRTGAT M Y BHE ST 5 SESERF (RD o SR ALFR N TR formatting S5, interpolation SEFTF. 41
SUASE fornat % values QUi format JEFRF), format % (05 HALIE I values FIEARZATE
FEFR. JOCRAEBITAE C i B sprintt ().

W formar BR—A B SKL, W values 7] DA—ANAETCA RS > BIMAYIE, values WA E FE— A5 T
PGS ER P35 B AT B R e, 8082 — S Bl X & (flinri) .,

RO S BUE Z T R A AT, HAA AR A 1 0T -
Lovst 55, HTARICHEA AT IR s .
2. WupksE (rk), dnEE S AR A4 (B (somename) ),
3. BEAREEAR (WiE), AT SEma SR R B AR

4. FBUNTFERIUE (k). AREEE R T (B), MISEERIERE S values T —ICR P, 25%
H X RN Ay /N B TE AT AT R RS JEE 2 S Y TTER

S.REREE (FTRE), DAMME ' ' (i9) Z ISR . ARIGEN ' (B5), WISLERREESM
values JTCALI N —JCR LR, ZHRARART G NG 2 IR0 -

6. KA (i) .
7. FEIRIEAL,

YHAHSEO A7 I (BB i, PP A sl oo RS BRSO WL 6, XER7 s
TAFZ G S P ) T R SHERT AR e BOCE AR AL (L. -

S H AR B AT, WA A AGITEA, o RS AR, R TR el.
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>>> print (' has quote types.' %
. {'language': "Python", "number": 2})
Python has 002 quote types.

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

el | A8

b | AP HUERT CUE XL T30

0| RIS T

R e (WRENA R 0 R, WABRRE) .

T el A R R R (R TR ) A

R C o) A PRI (R S B -

FTDAA K BRI (n, 1 B 1), (ELAR/8, 540 Python UL A A - FTDL 31d 44T ad.
BRIy

R | B8 &
| AR AL
| AR WL
o | AR ©
FIREIE B Aty (©)
DR avyi WUI) @
PR iags | WE)D @
DERERE () 6
B | WAUREAR (K5, 3)
e A L. 3
| L 3)
g | AR, WAIRRONT 4 SRR EE NS TR, A T | @)
O | . AHREONT 4 SR PR S R, a TR | )
o | (BB BT ) -
o | A (Bl zepr () FHEEN Python ), ®
"o | S (Bt () FEBAER Python AT%). ®
3 | P (Bflascii() FERAER Python %) ®
5| AERBEL GRRTR % A
YRR

(1) BB SAER — R Z i AR \HER T R 2 (' 00 '),

2) WBEREASTEE —DEIL A ' 0x B 0x" JIgh (MR TRMEM "< B X' #3).

) WHRIERX B RSTELE R P AT AN, R G5 A £ .
INES R B N R RS EE L , BRIAK 6.

4 BRI D RSFELSERPUE AN, RES M EASWHARE I AR5 .
JINES A I A RS AR e RS P e, BRIAH 6.

(5) WIASKGEEA N, AR N AT

(6) i, PEP 237,
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{1 Python AFR GBI KIE, &5 BEHOREAE T \0" BN FAFR LR
1 3.0 MK AORHEA 1650 ) 5 FEHUR STHRERRHON 5o BEAR.

4.8 —iH#§IFFIZEE --- bytes, bytearray, memoryview

PV e REOREIAZ DN BE R B R bytes flbytearray, BilHmemoryview $At 4, %% 2 H Soh
DM DT ) HoAth — I R TAEN A, AT ER B R A RIA .

array BIRSCRF R RONAT M EALIREAL, filn 32 (7HHOR TEEETS54 XU R mifHL -

4.8.1 bytes ¥}

bytes X R e f1 AT AR AT AL F Ao i T2 328 IR SGER R T ASCIL SUAR i, DI bytes X
Gt T — LU AL B ASCIT A Xdiait nl  , HF HAEVF 245k B 555 R G S R T ik

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

H5E, FOR bytes FIM L 55 FFH ST IEOAR, SURBI T —4 b #i%:
- 315 b AR AFRAT R 85
- WBIS b AR E 35
- SEBISip'  ZEHI G b ZERE| H

bytes FIHI{E P R LVF ASCILFAF (FEIePRACHS P B R A XA ) o ARARTER H 127 4 — 1kl (L6 20
(o A B SCFP BT U bytes 7RI -

BT FHAE—FE, bytes FIHI{EL ML ATAGEA] © IZORTEMHE UFF AL, 1521 strings [ ffA K45
P bytes FIIEE M TER ISR SUF51.

AR bytes FIRM{EMIZ/RIAZHT ASCILSUARY, fH bytes XFRAYAT AL Fr b BB A W 2R A7 471
FEA P RAEMER R/ IR B 0 <= x < 256 (MIERBRILIRHRF5 K valueError), R

BT HPASEIAA N 3552, AL —hfiIA A & BT ASCIL BYICER, W] LA 1 K28 T ) SCAS
AR BT TR, ELRGOUXT TR — BRI RO R U 3 AT AR N (5 H ks SOA AR BRAR B
TR ASCIL i — 2t il Bkt XAE AR B BIR ) -

BT EHMEIE, bytes XFGR w] DUE i HAd LR 2R Bl 2 :
o FREK R PAZEIFN bytes X4 bytes (10)
o LT B U AT IR XS bytes (range (20))
o JE IR IX MU IR 1 3R B bytes (obj)
J1 S Fbytes WERH,

5 R T e RPN va 1§ € R 1R 71 D0 D A i I 01 oy R4 €= b SR iy 1 € 0 = W 1= V8
bytes 27 HLAT M M AA% s U3 ORI A PR 2 0 vk -
classmethod fromhex (string)
bytes IR Al — ARG B FAFER I bytes X4, FAFER M F RGN FIHH AT
RGBSR R, o) ASCI 25 I3 23 9k 2200

>>> bytes.fromhex ('2Ef0 F1£f2 ")
b' A\xfO\xfl1\xf2"

1E 3.7 BUOERL: bytes. fromhex () BUESZMGITA ASCIL 28 HFFIIA Hog A o
FFAE— SIS sk, 0T DAKF bytes XG4 At by i 75 R 20m o
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hex ( [sep[, bytes _per_sep] ] )
B EI—AFRAERXIR AR S IR PTG

>>> b'\xf0\x£f1\x£f2' .hex ()
'fOfl1f2"

If you want to make the hex string easier to read, you can specify a single character separator sep parameter
to include in the output. By default between each byte. A second optional bytes_per_sep parameter controls
the spacing. Positive values calculate the separator position from the right, negative values from the left.

>>> value = b'\xf0\x£f1l\x£f2'
>>> value.hex('-")

"fO-f1-£2"

>>> value.hex('_', 2)
'fO_f1£2"

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

'55554444 4c524c52 4142"

3.5 Bk HtE

1E 3.8 HUE bytes.hex () PUAE SCRE VT HERY sep F bytes_per_sep T&2 DATE A+ 7S #E il 4 th ) =715
Z A3 A BRAT

1T bytes XF 42 il BB IS P51 (ST ICAL) , AT bytes XF 4 b, b [0] KR, M

bl[0:

11 R RN 1 bytes X4 (X5 CATFARHAIE, RIIFITIR B AR RS AR 1

HIFAFER ) o
bytes X[ & 1 FHERKE S ... ), FEVEEFEAE R bytes ([46, 46, 46]) XFEMIRKCHE

i

WREZTTPAE 1ist (b) B bytes X540 —A~ B BB AU 51 2«

4.8.2 bytearray ¥t8

bytearray W% Zbytes MEHI AR NV Y) .

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

bytearray Xf %A LRI FIEIEE, AR I8 A 45 ke 4 -
o Q7EE—A2S5LH): bytearray ()
. @U@*Ai"b%ﬁ B PAZEIEFTER 356 bytearray (10)
o BB T BN bytearray (range (20))
1 G o DX E U BT ) K bytearray (b'Hil")

Efﬂ: bytearray X5 /2 WAL/, KGR T bytes 4o bytearray #:A4F H RN bytes Fil bytearray Ay 44
ZAb, SR R SRR

HS Wbytearray WEIH.

5 T AN 41 € 1171 I A N VA . 1 e G411 1 s R - €13 O £ o W 1 7 L
bytearray 74 HA M A% e R R BRI 2R 7 ¥ -

classmethod fromhex (string)
bytearray FJy PRI —MER 4 E FAF RN bytearray X5, FAFHRL I i 2R PY
AT HERI RS A R, HEA RS ASCID 258 AT 45 20

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

£ 3.7 BUERL: bytearray. fromhex () BAELZMEITA ASCIL 25 AT A HU2 2517 -
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AFFE— A BRIk A, T DAY bytearray ST GRFATANH A+ il 2o

hex ( [sep[, bytes _per_sep] ] )
R ARG, RS LRSI

>>> bytearray (b'\x£f0\x£f1\x£f2') .hex ()
'fOf1f£2"

3.5 FrRIIHE.

IE 3.8 U Hbytes.hex () #{ll, bytearray.hex () WAL LA 1EN) sep 1 bytes_per_sep
SHATE 7530 S 1 2 (a3 A2 B AT

T bytearray XJ 5 /& HEEEHM B F5 CRUUFHE) , B BEXTF—A> bytearray X4 b, b[0] K hH—A %
B, Mbl0:1] B h— KR 1Y bytearray X5 . (X5 CARFARFEEAR, R IAY) R Frr=Epat e —
MREER 1T .
bytearray Xt % () % 7/~ i i bytes XF % i {H #% X (bytearray (b'...")), K 4 E il & &8 & b
bytearray ([46, 46, 46]) XFMMIN T H. REZR DA 1ist (b) ¥ bytearray %f 4 &6 Ky
— A~ BB L 1 R

4.8.3 bytes 0 bytearray 1£{E

bytes #ll bytearray XI AR S Fp:d A FEAI#RAE. BN SRR #RVE L, BAE S (LA bytes-like object HE
FTHAAE. TR RTGE, BN MERE T B iR G A2 SEEE R (B2, RAEFRIRRER
B n] R TRV R -

Efi#: bytes il bytearray X G IAAEZ FAFRIE N SR, R TAF R ITIEA R bytes X AN HZ
. BIaN, AR A AN S

a = "abc"

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

a = b"abc"

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

HL28 bytes Fl bytearray BAEE (I A2 ASCIL g A%, PRICAE AL BRAT 5 — R AR IRl 7 2445 G ik
XSRS AL SR

VAR (X SE R T ASCIL (AR AL R DA T ASCIIL [ A7 A 1 ok il B8 mT e £ S BdR HE

bytes il bytearray X R )R 51177 ¥4 AT DA FAERE bl 4cdis

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

R[] 551 sub A [start, end) SR NARE B B IKEL . WTIES AL start 5 end SR EAYI R NIk,
TR TS ] LARAT B bytes-like object B 0 3 255 Ji N HYEEEL
15 3.3 CE N Wz 0 2 255 Yol N B EUE N T3 .

bytes.removeprefix (prefix, /)
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bytearray.removeprefix (prefix, /)

AR HIEAE A prefix “FAFHR T, 1R bytes [len (prefix) 1. N, & [n] G 3FHIHRE 1
A

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

b'Hook'
>>> pb'BaseTestCase'.removeprefix (b'Test")

b'BaseTestCase'

prefix 7] DAZAT B bytes-like object .,

TEfif: BLITYREY) bytearray fRAS S JF JFUBERAE—— BB A — DR, BB MULATSE .

3.9 B fE.

bytes.removesuffix (suffix, /)

bytearray.removesuffix (suffix, /)
AR HEHIEAE DA suffix FAFHR 5, IF Hosuffic 625, 1R bytes[:-len(suffix) 1. N, &l
Jir ls TS ) A

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

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

suffix V] PASRAF- B bytes-like object .

Tff: BEITIRM) bytearray A S 3 JEARAE— BAEET A —DHNR , BEBA ML TS .

3.9 B RE.

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

bytearray.decode (encoding="utf-8”, errors="strict”)
Return a string decoded from the given bytes. Default encoding is 'utf-8"'. errors may be given to set
a different error handling scheme. The default for errors is 'strict ', meaning that encoding errors raise

a UnicodeError. Other possible values are 'ignore', 'replace’' and any other name registered via
codecs.register_error (), see section 451%4: ¥Z 7 % . For a list of possible encodings, see section 47 /f
Y F.

By default, the errors argument is not checked for best performances, but only used at the first decoding error.
Enable the Python Development Mode, or use a debug build to check errors.

{ifift:  Passing the encoding argument to st r allows decoding any byres-like object directly, without needing to
make a temporary bytes or bytearray object.

16 3.1 HROE R A T X S H00 Sk
TE 3.9 JRFE L The errors is now checked in development mode and in debug mode.

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

bytearray.endswith (suﬁix[, start[, end] ] )
TR P REAE CATE E 1 suffix Z5R R True, BRI False. suffic AT DA B Z AR 5
%*@gﬂ@ JCdH . WRARIRI start, KM IR E LB TR AL . QIRAT AT I end , REAEFIHE E (07 B
IEHEBE.
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BRI G R] PARAL Z bytes-like object

bytes.find (sub[, start[, endﬂ ] )
bytearray.find (sub[, start|, end] ])
R [T sub FERE PR B B/ VR, sub W ETYIT s [starttend] ZW. AIIESH start 5
end 2XPPRBEN VI FIRIE . WER sub RYARFIMR ] -1,

FRRI T 75 ] ARAT B bytes-like object Bi32 0 % 255 JEHE NAYEEEL.

A 0 () JPERL S I S sub BB . SR A sub S5 T, WO i
s

>>> p'Py' in b'Python'
True

1 3.3 CEHC: W52 0 2 255 JuF NI B EUE N T3 .

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

FUTF rind (), (HAERAEFFIIN &G K VvalueError,
BRI TN LURAE R bytes-like object B2 0 2 255 Ju 1 N IHEEL
AE 3.3 MOE T tEsF 0 & 255 J N I EUE N T .

bytes. join (iterable)

bytearray.join (iterable)
IR Al —A~H iterable T i) IR P S DFEE T S0 bytes BY bytearray X[ 5. IR iterable W f7AE AT An]
BT 3 2 I E st r MREN L5 & TypeError, $Z AR bytes B bytearray X 42 i) N %5
FHER TR Z BB 55

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

PRSI PR — AT S Fbytes. translate () KRB, THHE from sG-S FEHU
to WAL L HFAE: from 5 10 SRS T %34 % 36 FLELA MR

3.1 B fE.

bytes.partition (sep)

bytearray.partition (sep)
e sep WU IO BRI FH, kI —A> 3 Judl, HAP S RAF 2 B Es . o AF A B el
bytearray BIAS, DAL BRATZ JG . MRS FRFTAR R, WHREIAY 3 Jod il & B e 51 A KA
23 [ bytes BY, bytearray X142

B RN BEAF ] DU A R bytes-like object .

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

bytearray.replace (old, new[, count] )
R FPAN RIS, Hod B BT 175 old FREPOE N new. WIERZ T AT IESEL count, W) B
Wewi count YHLIE .

BRI T IT 5 R HF 551 T AR AT R bytes-like object

MR IR bytearray A S AF B E——E RO E NN G, RV BCA AT kA

bytes.rfind (sub[, start[, end] ] )
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bytearray.rfind (sub[, start[, end] ] )
R F 75 sub FEFFFI R B IR (Befr) R, X sub ¥ 5 7E s [start:end] 2, Ak
WY start 5 end 2YPPHRBEAVIRAFRTE . WERARILENNIR W] -1,

FHRRI 175 0] ARAL R bytes-like object Bj2 0 5 255 JEFH A EEAL
16 3.3 MRE A W7 0 255 YU FH AR BUE I T8

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

R TF riind (), BAETFI) sub REFIN &5 % valueError,
TR TIPS ] LARAT B bytes-like object B 0 3 255 Ji N HYEEEL
15 3.3 CE N WEZ 0 2 255 Yol N BB N 1751 .

bytes.rpartition (sep)

bytearray.rpartition (sep)
TE sep T Ja— U B AL EHR P51, R E—A> 3 Jedl, HP & RAr 2wl iesr, o ArAs B s
bytearray A<, DA HAAFZ JEHIER T AR FRAFARARE], R EIE) 3 JTH PSP HY bytes 5L
bytearray X 42 A K J5 341 () R A .

FHRR I BT 1] LARAL B bytes-like object

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

bytearray.startswith (preﬁx[, start[, end] ] )
TSR R EE AR E 1Y prefix TSR] True, EHIMIRE] False. prefix 4A]PAK 2 LA R
HIZRA R T2 . UNSRAG RTET start, KM ITFR AL B IAKE AL . A0SR W0 end , FHAERTHE E (L
I
B R BRI ] DU AT B bytes-like object

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

1R [A] J5i bytes B}, bytearray ¥R AEI A, FElRH A A AE TS EL delete W H BT bytes, Hix bytes K
20 FE WG A TR, AR I 2 KBl 256 1Y bytes X4 .

YRATAE by tes . maket rans () JFERAEFHE.
X AT R R PR A, 1i5F table 2850 None:

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

e 3.6 JUHE L BUAESCRRRY delete 1521 KT SHL

AT bytes #ll bytearray X R i) 75 VAR BRIAA T 2 fBUE (6 1A ASCIL i — dE A%, (il AGd 419240
f};?f?ﬁfﬂ% AL B . A/ NI R BT Y bytearray Jr RS R JEHIAITHRAE, iR S AT
PIE

bytes.center (width|, fillbyte |)

bytearray.center (width[, ﬁllbyte] )
S 1SR G OIS, A HEhy widdh 1P 1 DA o1 G JRH G H9 fllbyte LS TAAG % i (BRI
ASCII Z3H64F) o X Tbytes MG, QA width /NTEET Len (s) WK B EFFI ) REIAS

HEfif: BLITIEM bytearray AR S 3 JEERAE— BT DHNR, BEBCA UL TS .

bytes.1ljust (widih|, fillbyte |)
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bytearray.ljust (width[,ﬁllbyte])
REXTRAENAS, FER N width {75 22X 55 . R $8 2R fillbyte SEFEZS 7 (BN ASCI
ZHERF) . W Fbytes X4, QR width /NFEF Len (s) MR [EIEFH R4

TR BTV bytearray fRAS S 3 OB —— BB A — DR, BVEBAMULATSL .

bytes.lstrip( [charse )
bytearray.lstrip ( chars])
R FFIREIA, BBIEENET ST . chars ZECHTE € B BT EHE AN —HEH T8 —X A
ZFRFRI I A 2 T ASCH 4. WIRABEECH None, W chars ZHCBIAFE IR ASCH 25 £ .
chars ZH0F AR E BAFIZ: ESBHRSEEM G HE:

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

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

BRI ) 7 5 ] URAT R bytes-like object o MR AR TFAFER, WA L&A EEATHF
£, WS Wstr.removeprefix () k. Hlun:

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

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

TEff: BLT7VAR) bytearray AN S 3R IR E——E R E— N, RIMEBCA ML ATEaE .

bytes.rjust (width[, ﬁllbyte])

bytearray.rjust (width[,ﬁllbyte])
WREFEXT R EIA, FEK BN width 175 PESEA 5. (EHFEE N fillbyte SEFE25 07 (BRINEH ASCII
ZHEAE) . X T bytes W4, MR width /NTAET Len (s) WIR 5T 5 R4S

TEff: IEJTIRY bytearray AN S AF B E—— B RO E TN G, RMEBRCA ULk .

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

bytearray.rsplit (sep=None, maxsplit=-1)
K¢ BT SRS N A F R AL 78, A sep A3 AT, QRS T maxsplit, W2 347
maxsplit JAGr, M A BIFIR. QR sep RIGEBCH None, AL {05 ASCI 25 AFFH) T S # &
PR BT W BFFETRS, replit () BT HEREMT F SR split ().

bytes.rstrip( [charse )
bytearray.rstrip ( chars])
REES P EIA, BBRISER KRBT . chars ZHCNTEE BRI EE AT ZHHTH—X A
ARRRBILITIRIEH 2 M T ASCIL 545, WIRE BN None, W chars ZHERIAFE B ASCIL 25 FH £
chars ZHGT AR E RN EE MRS BBRSEER TG A G

>>> b spacious '.rstrip()

b!' spacious'

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

PR br i — 367 S AT PR AR B bytes-like object o BB A IFHRFERFH, MARETRAEEGTHF
FF, WS W str.removesuffix () Jik. Hlun:
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>>> b'Monty Python'.rstrip(b' Python')

b'™M'

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

HEfif: BLITIEM) bytearray A S 3 AR — B A DHNR, BERCA UL TS .

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

PR SR A R ZE R T, S sep VERAY BT QRETHR T maxsplic HAETUE, MiEZ
HEAT maxsplit AR5 (B, )R Z A maxsplit+l NITEK) . W maxsplit KFgE sk -1, M
RERFITRRE (PEFT A BRIP4 )

WRLH T sep, MIELMHFAFANSWHAEHE RN ZRYA A2 EE TS Glinort,, 2.
split (b', ") ¥HRE [b'1', b'', b'2']). sep ZHAREH— DL FHFH Bl b 1<>2<>3" .
split (b'<>") $fa&kE [b'1', b'2', b'3'1). MHHTEENS RIS ZFHRRE (b ] 5
[bytearray (b'") ], BMABERTHIFRDSSEALEA, sep ZENT USRI B bytes-like object ,

f54n:

>>> 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'"]

UK sep RAGE DN None, W7 —FdfraFik: B2 ASCI 28 HFF 2P A HAF, I
RS PIIT BOR B AFTF. P, TEARE AT IR 0L T X 28 Fp 8l s {5 ASCIT 23
AP AT IR R B [

GIpUE

>>> 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] )

REFJFE R EIA, BT E NIRRT . chars BHCNIE E BT A 1 6751
— X AFREII A E R T ASCILFAF . WIRAA SN None, W chars ZHERINAE ik ASCIT
ZEHET. chars ZEOFAERE BATIRSUG S e 2BERSEER T 416

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

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

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

TEfif: BLT7VAR) bytearray AN S 3R LRI E——E B2 E— NS, RIMEBCA ML ATEaE .
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PAF bytes Al bytearray X452 i )5 2 £ B I e 25 ASCIL i) — iAo, B 24k i 45 72 b il et
THEEA N bytearray JVA#S 2 EHIPATIRIE, TR EBHIN 4.

bytes.capitalize ()

bytearray.capitalize ()
R EE PSR RIA, PSR B B2 — A ASCIL 4%, H HAE — N F A R G T H
RIVNG o dE ASCH P B IRAF AL o

Hff: BLITIEM bytearray A S 3 JEERAE— BT A DHNR, BEBCA UL TS .

bytes.expandtabs (fabsize=8)

bytearray.expandtabs (tabsize=8)
R FEA R EIAS, HoA B A ) ASCIL il 3247 & th— el 21> ASCH S Ag i ffe,  BARIRGERT 24 w1 (o7 B
FNZGE T RAFIEE . B tabsize DNFATBN— RO CBRIMA 8 IHAE 1 IR AAES) 0, 8, 16 HRIKK
) o BIRIFIFA), MEISIAER PR N BB AT RN . AR ST ASCI il 4
(b'\t"), WFHFAELRPEA DRSS, AEIYFIET TR (HRFAS AW
Silile ) WERMFFATH ASCHHATAF (o' \n ") BUAERF (' \r"), BELWE I UHERNE.
FEAT A 15 A B B R A B SIN—, BT EAE A T BN & ] e

>>> 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 A S 3 JEERAE— BT A DHNR, BEBCA UL TS .

bytes.isalnum ()
bytearray.isalnum ()

R E A R WA R B ASCIL 45 B ASCHL - it ) B0 9F HL R A1
Z5 W3R 1] True , A W AR [ False . 8% ASCH % 4F 3t 2 F W H & & 1 )¢ 5
b'abcdefghijklmnopqrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ ' Y F4F. ASCI it i
B2 F i E A ST b 0123456789 " HIFAT,
Bl
>>> p'ABCabcl'.isalnum()
True
>>> P'ABC abcl'.isalnum()
False
bytes.isalpha ()
bytearray.isalpha ()
mR F A b B T WA R FE BRI ASCH F A I B O A O R A 0GR [
True , 5 W & [ False F OB OASCH F fF 3t 2 F W B & E T 5
b'abcdefghijklmnopgrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ "' Y F4F
i
>>> b'ABCabc'.isalpha()
True
>>> p'ABCabcl'.isalpha ()
False

bytes.isascii ()
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bytearray.isascii ()
AT B 28 s 790 o A 2 ASCIL 47 SR ] True , 7 MIIE[ False . ASCIS 45 HR{H
JL 2 0-0x7F,

3.7 B fE.

bytes.isdigit ()

bytearray.isdigit ()
MRy 5 vh iy 75 e ASCIL A+ Bl 5D I L) JE 25 Wik [A] True , AR False . ASCII +
BB P E A S e S b1 0123456789 HHFAF.

Biltn:

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

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

bytes.islower ()
bytearray.islower ()

R T 208G A/ NG ASCIL 47 B KE ) ASCHL FEAF MR [ True , FRF] False o
IpUE

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

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

/NG ASCIL FAF R F i EA S 7E)7 %) b 'abcdefghi jklmnopgrstuvwxyz ' FIFRF. K5 ASCII
FA R EM SR b ABCDEFGHI JKLMNOPQRSTUVWXYZ ' HHF4F.

bytes.isspace ()

bytearray.isspace ()
WER 9 b iy 75 e ASCHL 28 A7 HUF SIS R ] True , RIR[E] False . ASCIH %5 FH£F
MRTFIEAEETS o \t\n\r\x0o\f" (&4, HlE, A7, |24, HHHil R, 40 P75,

bytes.istitle ()

bytearray.istitle ()
W ¥R ASCH b3 R /N IR A HF A dEZS Wk B True , NI False . W& Hbytes.
title () THREAR “WREIR/NE” HHHE L.

f4n:

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

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

bytes.isupper ()
bytearray.isupper ()

W FH 20 —AKE 7 ASCIL 45 Hi%A /NG ASCHL AR [ True , FHRM False
R

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

>>> p'Hello world'.isupper ()
False
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/NE ASCH Z4F il FE T EHE SHEF4 b abedefghijklmnopgrstuvwxyz ' HFHFE&. K5 ASCII
=2 S =

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

bytes.lower ()
bytearray.lower ()

R R FAI RN, HrE KRS ASCH FERFEA5 AT I/ NG
B

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

/NG ASCH F R FTMEAE SFTEFY] b abecdefghijklmnopgrstuvwxyz ' FEJFESF. KE ASCII
AR EA SR b ABCDEFGHI JKLMNOPQRSTUVWXYZ ' HIF4F.

Hff: BT bytearray fRAS S A O —— BT —DHONR , BVEBCA UL S .

bytes.splitlines (keepends=False)

bytearray.splitlines (keepends=False)
3B o] B A T A AT RPN R, A ASCI AT AR I L B8R 4o BLIT YA funiversal newlines
TR AT BIRINR DA EBATRE, BRI T keepends H I EAH.

il :
>>> 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 AR A, HEra /NG ASCH ERFSE VKGR, RZIFR .
IpUE

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

/NG ASCH FE&F il E T EHA ST b abecdefghijklmnopgrstuvwxyz ' FHFES. KE ASCII

FRE T EAL S )% 4 b ' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' I F4F.
KNETFstr.swapcase (), L #HHRAT bin. swapcase () .swapcase () == bin MEWr.

R/NEGHAGAE ASCIL H@ X FRiy,  BIEH T 4E 2 Unicode f (7 R BEFF A B2 AL .

TR BLITYEEY bytearray fRAS S JF JUBERAE—— BB A — DR, BVEBA ML S .

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

fian:

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

/NG ASCH Z4F R F T HE SHEF 4 b abedefghijklmnopgrstuvwxyz ' HFHFE&F. K5 ASCII
PR R A &7 )75 b ABCDEFGHIJKLMNOPQRSTUVWXYZ ' H Y F4F. A H A =3 (EHA
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."

1Efif: BLT7VAR) bytearray AN S 3R IR E——E R E NS, RIMEBCA UL ATEaE .

bytes.upper ()
bytearray.upper ()

R MR A EIA, HErG /NG ASCH ERF55 T I I K ST
pE

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

/NG ASCIL FAF R F i EA S 7E)7 %) b 'abcdefghi jklmnopgrstuvwxyz ' FIFRF. KE ASCII
FE R HA S FE)F ) b ABCDEFGHIJKLMNOPQRSTUVWXYZ ' FF4F .

1M LTI bytearray AN S 3R IR E——E B2 BN R, RIMEBCA ML EAE

bytes.z£ill (width)

bytearray.z£ill (width)
RE PR REIA, e8I FE b 0" B PHIK R width, IEGUERIZ (o' +'/b' =) AL
RTEIENAFS Z BIHAMAAEZ H. X Thytes W4, WIR width/NT45T 1en (seq) NREFEFH.

fian:
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>>> p"42" . zfill (5)
b'oo042"

>>> p"-42"  z£fill (5)
b'-0042"

HEfif: BLITIEM) bytearray A S 3 AR — B A DHNR, BERCA UL TS .

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.

FAHNS (bytes/bytearray) HA—MEFFRA N ERIE: A s U BHF. SUPFRA TR 14
KAE HEIZHAF. KT format & values (HH format J—AFATHRNR), FE formar TR % Fifdrid
TR A EA values 25 H o HACREIFAE CIEF A sprintf ().

ISR formar ZERK—AFAIMBH, M values 7T AR — RIS S BTG, values WA j&— L5
gl e R S E AT A R R e, BCE = — DB g (Blnocdl) .

HHARCATE SN BE S PRI A AT, H AR 4 AR ML 4 I -
Lovsr 47, T ARC s iR .
2. et (nTik), momBEES 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

EE LR T B AU (RAASE UL T 30)

o’ FHAR B P HBGEE AT .

- B axt ot (URFERZEH 10" #d, WAEHIEH).

r (ZEA%) P e /R IR R (B P AT ) Hiks B — A2

T+ PR (4 B0 ) FRRR TRAREPRIITL (S8 287 ) .«
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A PAZE R BB IAT (h, 1 20 1), (HWms, A% Python RULEA WE - FTPA $1d EMT 3d,
ST SItYSE

% %\ 8F &
F iE
'd’ AR TR
i AT TR
o' AR\ (1)
tut | SR - S (8)
'x' | AR TR (NS ). 2
X' | ARSI (RSE). 2)
‘e’ 7 edegosl (g ). 3)
'EY | FEAIESRE (KE). 3)
£ P kA 3)
T A TR 3
'g' PR WERAEEUNT -4 SO/ TR EE T /NG $E8oks =X, A {1+ gk s =X “)
G| R IRREUNT 4 SO N TR R S 1R S, A i - R )
o' | AT (BREEERDN TG ) .
'b! FWER (EAGENE Zah K ER AA _ bytes_ () BIXS). ®)
's' 's' g 'b' W%, HMTER T Python2/3 ARSI (6)
'a' FIHE (i repr (obj) .encode ('ascii', 'backslashreplace') BHE(EE | 5)
Python X142 ).
'r! 'r' e ta A%, H R TEET Python2/3 ARSI (7)
‘%! NS, SRR —1 s PR

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 JF A —— B B E NS, RIMERCA ATk 2E .

S
PEP 461 - *j bytes I bytearray ¥l % #&=4k
3.5 Frhi e
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4.8.5 AEHNE
memoryview YR LV Python fUAL S ] — xR A N AREE , HBHZR SRR e KM Jo iz #4745 UL

class memoryview (object)

BIE—A51 1 object Wmemoryview . object A SCRFG R X ML o LRGP KM N E X S G by tes
Mbytearray »

memoryview  JLHRMMEE, JCHEIE HRIG object ALIRIJE T WA IC. X TF 2 R REL,
libytes Mibytearray , —PIBEE— T, HHEMEH, Warray.array W REEE KIYITE.
len (view) Htolist WEEME., R view.ndim = 0, WHEKEHN 1, WHE view.ndim =
1, WHA ST view HOTEMEE. XMTHEEWYERE, HKEST IR view iR ES LK.
itemsize JEMER] RS AN TR I 0T 4L

memoryview FFEIIYIF METIVIHHICER . —HEUIT LRI — T LA

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

98

>>> v[-1]

103

>>> v[1:4]

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

b'bce’

R format ;&R BT struct BIHMFERUEIIRT, Wt S50 RE Rk iy 250t niy o2l
BEATERT], FFRELAA IEFSEB A A — 4R AL T AGE ] — R Rl — AR ok 1 oo
AIATRT . ZUENAARIE R AGE T B 18 45 ndim BRI TCRAFTRT], ndim BIHLLERE . T4EN
AL AT DAGE ) 25 e TR G .

X HUR— A AR T AR

>>> import array

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

>>> m[0]

-11111111

>>> m[-1]

44444444

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

[-11111111, -33333333]

WP EX GG, NI SR —4E) R TR(E . 23 R/ NI B Fe i

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

>>> v.readonly

False

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

>>> data

bytearray (b'zbcefg')

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

>>> data

bytearray (b'z123fg"')

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

Traceback (most recent call last):

(Rt
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File "<stdin>", line 1, in <module>
ValueError: memoryview assignment: lvalue and rvalue have different structures
>>> v[2:6] = b'spam'
>>> data
bytearray (b'zlspam')

One-dimensional memoryviews of hashable (read-only) types with formats 'B’, ’b’ or °c’ are also hashable. The hash
is defined as hash (m) == hash (m.tobytes()):

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

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

True

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

True

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

TE 3.3 MU B One-dimensional memoryviews can now be sliced. One-dimensional memoryviews with formats
’B’, ’b’ or ’c’ are now hashable.

TE 3.4 MR UG NWEMERIIES HshiEN N collections. abc. Sequence
TE 3.5 HUCHE M AR R BAE ] (8 ] B R oe i & 5 .
memoryview AN —HJk:

__eq  (exporter)
memoryview 5 PEP 3118 {3 25X Wi E QAR TERAR ], I HANR M st ruce EyE ML
VEEIAH B A ARSI B A% B AR R, BT S M

MTFtolist () BRI FH st ruct M FRH T, WA v.tolist () == w.tolist()
W] v il w A

>>> import array

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

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

>>> c = array.array('b', [5, 3, 1]

>>> x = memoryview(a)

>>> y = memoryview (b)

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

True

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

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

>>> z == C

True

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

True

AR PRSP RF R W s t ruct BERPT SRR, WIBIOFR HOARE R Be AMAE (RPfAs U5
FRERFIZerh XN AR )

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

>>> point = BEPoint (100, 200)
>>> a = memoryview (point)

(Rt
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(22 30
>>> b = memoryview (point)
>>> a == point
False
>>> a == b
False

TR, SiFABREL R, T NFREXRKD, v is will FRERE v = w.
TE 3.3 BOE R 2 B RAS LA ISR A7 I 2 22 2% H AR XS 2 AR AL 454

tobytes (order=None)
PG X AR A R E] . XA TAENAAILE I by tes Hitds.

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

b'abc'

>>> bytes (m)

b'abc'

XTARELEA , S5 E TP FRINGIFR, Hh g T RER AT tobytes ()
AR TFAFER, ARG st ruct BHUBEIEARLE DA FELE N .

3.8 Fi T order WK {C,F,°A}e 24 order F’C 8F W, JRIGE R B s S oS £ C 5
Fortran ¥ . XfFHESME, A 2B NAERRE R4S, FralH, PNAFEH ) Fortran I 7 £
B . X TARESME , RS eniikiey C 2. order=None 5 order="C’ J& R HY .

hex ( [sep[, bytes _per_sep] ] )
R ARG, Hor 2 BICARIAS 7S U RS R G X B A1

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

3.5 B HE.

6 3.8 R M: Sbytes.hex () #{l, memoryview. hex () PAESZH I %61 sep F1 bytes_per_sep
SHUCATE 7S BE il 4 W 775 2 (B4R A2 B AT -

tolist ()
5 g X AR PA— e R R AL R ]
>>> 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]

1E 33 MM tolist () BAESFfstruct BHIETA TR P UEM AR 2 488088
e

toreadonly ()
1R [H] memoryview XJ G 1 HEERA . JRIGH memoryview X GN S HEMAE .

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

(Rt
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[89, 98, 99]
>>> mm[0]

42
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
TypeError: cannot modify read-only memory
>>> m[0] = 43
>>> mm.tolist ()

(43, 98, 99]

3.8 BHHE.

release ()

FEACH I TEOLEIXE S A TR 20 K . V0 LR B U 3 2 Rk 1 (i,
bytearray FAPIMEEILAEI/N) s HIL, FIT release() 1T LA SEHUR LA Rk S M (FFRE
HEAEA 5 A V)

TEMITERR MG, AP At — R 5 K ValueError (release () AREERSN, EW]
PAREZ YR ):

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

S with @A), W RARELE BRSO PRPMSGR B AR ROR:

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

97

>>> m[0]

Traceback (most recent call last):

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

3.2 BRI fE.

cast(jbnnaﬂ;shape])

R NP A FT ks NBOEIR . shape BRIAH [byte_length//new_itemsize], XIEZIR
HHRE R R —4ERY . IRIER—DMH NI, (B XA S AW H . SRR
1D -> C-contiguous F11 C-contiguous -> 1D,

HARME AR T st ruct iFE PR E—Io R F AR Hh—Ag AT 5354650 OB, b 80C).
SR TR B R BEAH A .

¢ 1D/long F44e A 1D/unsigned bytes:

>>> import array

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

>>> x.format

'll

>>> x.itemsize

8

>>> len (x)

(R
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>>>
24
>>> y =

x.nbytes

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

>>>
24

>>>

24

y.itemsize

len(y)

y.nbytes

}: 1D/unsigned bytes #44i>4 1D/char:

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

= Db'a'

>>> x =
>>> x[0]
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
ValueError:
>>> y =
>>> y[0]
>>> Db

memoryview:
x.cast('c")
= Db'a'

bytearray (b'ayz')

invalid value for format

np"

- 1D/bytes #4544 3D/ints F4£4: >}y 1D/signed char:

>>> import struct

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

>>>

>>> y =
>>> y
(eeo,

>>> vy

[

i

>>> y.itemsize

>>> len(y)

>>>
48
>>>

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

"

>>> z.itemsize

1
>>>
48
>>>
48

len(z)

z .nbytes

10,

*1list (range (12)))

117171

}¢ 1D/unsigned long #£{ft>fy 2D/unsigned long:

>>> buf =
>>> x =

struct.pack ("L"*6,
memoryview (buf)

*list (range (6)))
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(£ 50

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

2

>>> y.nbytes

48

>>> y.tolist ()

(o, 1, 21, [3, 4, 5]]

3.3 RN EE.
16 3.5 BUIRE: MEEHO TN, BRSO R TZ AL

A —LER] FAY H eE  :

obj

NAFLE B T2 X 4R

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

>>> m.obj is b

True

3.3 B fE.

nbytes

nbytes == product (shape) * itemsize == len(m.tobytes()). XefHFELELSE
REPRES G A RS BEA—EST len (m):

>>> import array

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

5

>>> m.nbytes

20

>>> y = m[::2]

>>> len(y)

3

>>> y.nbytes

12

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

Z YA

>>> import struct

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

>>> x = memoryview (buf)

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

>>> y.tolist ()

([ro.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 IIHE.
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readonly
— RN AR KT R
format

AR, AU A TE R IR (FRN st ruct BUURESY) ., TEOLE AT DAL LA (R
Fa st i b A, R (B0 st () AU T IR BT 2R

£ 3.3 U #53K 1B Y BIAE SR IR struct BEHUETARALPE . X TR memoryview (b'abc') [0]
== b'abc' [0] == 97,

itemsize
memoryview HEETCER PAF I IR KN

>>> 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 2S5 e M A T34 None.

strides

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

SR o

1E 3.3 JRUEE PR 24 ndim = 0 I Ry 45 JCAL I A F5-A None.,

suboffsets

Bt PIL AR RN . ZEDUE NS HFE .

c_contiguous

—NFIHNIFRETS R C-contiguous HIT /R{H
3.3 FiihsE.

f_contiguous
— N FH NI 15~ Fortran contiguous Wi /R{H «

3.3 B e,

contiguous
—ANFHIHWNERT N contiguous I /RIE
3.3 B EIfE.
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49 FEE5FA --- set, frozenset

set X 52 i B A ME— M hashable %5 Fir LY TO 7 22 W4 5 WL A& A U R . 781 h B B
SIABBCEE T EAIOTE, BlnscE. L, ZEGMELEGS. (X THMER/NRIESEdict,
list Htuple ZNES, WWkcollections fHilt,)

HHEAMZ L —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

HREIAWAMHEEGID, set fifrozenset, set KRR AARH --- N FTPAMEH add () 1 remove ()
RFER VAR . TR AR KA, B A WG AE, BA R EF i py s s M AE A ICER . frozenset
RAUE R A AR I H o Mhashable - H PN ZRAER OGN BEFF AR s TR e mT DA F VR il i) B sl o A2 A i T
-

BT DAMIEH set MiER, JEZSHY set (52 frozenset) 34 1] DA IR DA 54 BRI TR AN RS TGS Z
PRANE, Bl {'jack', 'sjoerd'}.

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

class set ([iterable])

class frozenset ( [iterable] )

IR [B]—ANEr ) set 5% frozenset %74, HIGEEH T iterable, $EEHICE NI Nhashable, T35~ HEES
MR MES, ITANZEGUIUN frozenset X4, WIRAKSEE iterable, WIKF IR [B]—ASH )25
£h.
LE T HZ M=ok
o MERIERE S N PAE S /e R 7= { ' jack', 'sjoerd'}
o [HfHEAWESR: {c for ¢ in 'abracadabra' if c¢c not in 'abc'}
o (i IRAIMTESS: set (), set (' foobar'),set(['a', 'b', 'foo'l)
set filfrozenset [HSEFIHRALPA T #1E:
len (s)
BREES s higTeEEE (BRI s 5D .
X in s
R x 25k s R .
X not in s
Fril x 2R s HR R .
isdisjoint (other)

WREAPEA S other A KITCENIR A True, Y HICYHNEARLENTEER, HiEH
N e S

issubset (other)
set <= other
o2 75 46 TR AR TC R HRTE other 2 1,

set < other
KA 2N other B T4, B set <= other and set != other,

issuperset (other)
set >= other

KRS other HIEE N ICHEELR G ZH

set > other
K EEE BT N other B, Bl set >= other and set != other,

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

RAl—ASE S, HhaEk B IE4EA DAL others 1578 I G AHIIICE .
intersection (*others)
set & other & ...

R ARG, AP RS AU others HEE A H G HIARIICE.

difference (*others)
set - other - .

ST A, AL AU A T E others FERE T EIBAE & R TR T2

symmetric_difference (other)
set * other

BE A , HARTREUR T LGSR T other TERIHANGS, (FARELR I & T M7 .

copy ()
iR [l JFER B B DL

Note, the non-operator versions of union(), intersection(), difference(), and
symmetric_difference (), issubset (), and issuperset () methods will accept any iterable
as an argument. In contrast, their operator based counterparts require their arguments to be sets. This precludes
error-prone constructions like set ('abc') & 'cbs' in favor of the more readable set ('abc') .
intersection('cbs').

set fifrozenset HWXFFEAHGEAWILE . WNESY BACY BN EGTHEN TRYUE T
—AEEZN (RIS T8) IS —PMMEALYEMNYHE NS M EANETE (WhE
BN THEEWESE) N TFR—NES. —MEAGYHMSE S M EANEBSE (WG
HHBEEEAEE) BT — 1 EA.

set W LBl Hrrozenset WSl 2 B & T E 109 6 0 #47 LB, Bl 41 set (Tabe') ==
frozenset('abc')ﬂg[]True7 set ('abc') in set ([frozenset ('abc')]) tH—#Ff,
TERGMHE R IFAREHE) e EH T k. B, FEEWAES HAAM AWM E GRS B EAR Rt
FHITEE, FIPAT PR ik E False: a<b, a==b, or a>b,

HTEAMNE L TE Y (THEXR), FRESHRININRList . sort () JriEmH B IoE L.
EONICER, SFMAEER., WA Rhashable,

IBEG Tset 56l Hrrozenset By 3k il {7 15 8 K 3% 8] 5 55 — A 45 4 £ 7] 09 28 8L i 4
frozenset ('ab') | set ('be') Jfik[A| frozenset HSLH,

TRINE T T set AR T AW frozenset SLHIRHEAE:

update ( *others)
set |= other |

YL, TRNIEH others I FTA TTE .

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

EHsES, HOREHALERTA others FHILIFAEMITE .

difference_update (*others)
set —-= other |

EHAEE, BT others I,

symmetric_difference_update (other)
set *= other

B, RREAAE T HRA N —IrmEL R e TR .

add (elem)
FFICE elem TSN LA .
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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 () fldiscard () Jy¥EW) elem 51 A] e —1> set, N FFkf—
AEMT) frozenset TR, SR elem IGIAIE— MZRBINTS

4.10 BREFSEEY --- dict

mapping 35 23 K¢ hashable (GBS EMEREXT S . BB T 48X 5 . HEI(E —FnERLg 268l s, (6T
HAMMR IR RIS H 1ist, set Htuple LENEZ, PNfcollections fEdk.)

A dictionary’s keys are almost arbitrary values. Values that are not hashable, that is, values containing lists, dictionaries
or other mutable types (that are compared by value rather than by object identity) may not be used as keys. Numeric
types used for keys obey the normal rules for numeric comparison: if two numbers compare equal (such as 1 and 1. 0)
then they can be used interchangeably to index the same dictionary entry. (Note however, that since computers store
floating-point numbers as approximations it is usually unwise to use them as dictionary keys.)

class dict (**kwargs)
class dict (mapping, **kwargs)
class dict (iterable, **kwargs)
AR ] — AT T, BT TR L B S RO ] R 25 Y R T SRR R IR
FHLET I 2 oy HOR B
o MRS HAES I 42 EXAY s {'Jack': 4098, 'sjoerd': 4127} or {4098:
'jJack', 4127: 'sjoerd'}
o EFFHMESR: (), {x: x ** 2 for x in range (10)}

o [ A MRS dict (), dict ([ ('foo', 100), ('bar', 200)]), dict (foo=100,
bar=200)

WARERHBAESE, FOE NS FH, RGBS HOF H ST 4, KFag—
B SBLSI G FEEX . BIETE, 7 B SEUUR— A ierable 4. %] BT H
PR — T AR B IR — AR 5 PR TC R A AT S AR 5 o B — T ) 28— A X SR R o - L ) —
gﬁ}%ééﬁ%%&%ﬁﬁm%ﬁoW%Q¢%$%#ﬁui,ﬁ%%%ﬁ*%ﬁ%ﬁﬁﬁﬁ%?
L EF ST Y HYAH -

WEREG I T RETSA, WX TSR ESPOMA S BT OV ESH O 7. R EMAR#
BAFTE, KA XTSRRIk A ES BN E.

1"35‘7‘@‘5/%, [%Tﬁ?ﬁﬂi@@ﬂ@?ﬁi@%ﬂ:{"one": 1, "two": 2, "three": 3}:

>>> a = dict (one=1, two=2, three=3)

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

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

(Rt
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>>>
>>>
>>>
True

(£ LT
e = dict({'three': 3, 'one': 1, 'two': 2})
f = dict({'one': 1, 'three': 3}, two=2)
a ==Db =c¢c ==d==¢e == f

BB AL X 8 S8 Iy U B O A %Y Python ARIRFFVE . HoAt Dy 50 m] il 4

LEEES GOk
XS SR AT (R R SRR 2 Y 2 504 ) -
list (d)

AR gl d P B SR8

len(d)

AR A UL d R

d[key]

R[] d HLA key BRI . ARG HANTFAE key W& 5| K KeyError,

TR FH) TRE L T H Y __missing_ () HH key RIFAE, W dlkey] BRAERFEHZ )5 9+
BT key YE NS HL. dlkey] BlERHRIEEGI K __missing_ (key) WA AR [ 5k 5| % HIAE
X SR A AR E S A2 _ missing_ (). WK E X __missing_ (),
M &5k KeyError, __missing_ () WA BARER —EBIA &

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

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

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

>>> c['red']
1

FHERBIFER T collections. Counter SEMBERA . 86 75— AR _missing_
FERdicollections. defaultdict B,

d[key] = value

del

key

key

¥t dikey] &H value,

d[key]

Ff dikey] M d R, QERBLFHATELE key M5 K KeyError,
in d

IR d HAFAESE key MR ] True, FENIR[E False,

not in d

ZMT not key in d.

iter(d)

R A S B TCR I . X2 iter (d.keys () HIBRFET S

clear ()

Bl A IR

copy ()

A [ i i A DL

classmethod fromkeys (itemble[, value])

K A iterable BRI —ASH 8L, IERHE(EIRN value.,
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fromkeys () ye—MRPIFF I T V. value BRINH None o FrA{EHS 5] HI— AR 56,
PG LE value JR—A TS X G B A0 253 F30 0 2 A 3 S0 o BERBORN IR, el 57 ot
.

get (key[, default] )
AR key FAAE T 3L A R [B] key (PME, 75 WLRE] default. ISR default K45 H TN ERIN A None,
ﬁﬁﬁtﬁ%zﬁx%glﬁlzeylﬂrroro

items ()
R I (5, ) XD AR . S ALIE A 234k,
keys ()

A 0] p o7 SRR A — BT . B AL R 2 A

pop ( key[ default]
R key A7EAE T 7 A PR HAZBR T IR AR, A5 3R 9] default, UM default K45 H. key A7
T, W5 kKeyError,

popitem ()
MFH ARSI IR E—A (8, (E) X, BEXT2H LIFO (JFHE5EH) riraiikml

popitem () & T X FHMITHFEENER, XEEGHEEPEEREMIH. MRFHBZ, H
Hpopitem () ¥5| kK KeyError,

1E 3.7 BCE e MAES BRI LIFO T . TEZ RIFIIRA T, popitem () 2R —MERREME
X

reversed (d)

AR 8] N30 R AR T B  EACBS . X JE reversed (d.keys () FIBEET K.
3.8 FiThAE

setdefault key[ default]
R FHAFHERE key | IR IFIERE. WRAFELE, EAMEN default 15E key , T3R8 default . default
PRIAN None.,

update ( [other]
(IR E other HIBEMEN 7L, HERAREE. &1 None.,

update () %5 —NFMX G, F MY (DA JE N 1) o4 sk H At a7 2% £ %
S FR) MBS ARG T REFESE, W2 DA I 5 & 0 BAE X 3R d.
update (red=1, blue=2),

values ()

A 0] ph 7 S B — BT . 2 AL A 2 4

Wi~ dict.values () MEZEFAHGEME LERF B 2R H False, XFE dict.values () SH
Q%Hﬁ@fﬁﬂbﬂﬂﬁ]ﬁﬁlﬁ

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

d | other
£ d F1 other FPSEFIEDR QT — T 78, PIE U 2 780, 24 d Rl other A5 M [A] B R
other WI{ELYE

3.9 Bk HtE

d |= other
i other SR FETEHFH d , other W] DA Emapping Biterable WEEIEXT . 24 d F other 75 FH ] 4T,
other WWEMTEHE .
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B

3.9 Bk e

P OB BACK BT RAMIFEN (8, ) WA 2% CRFIEBY) . H7 L (<, <=,

>=, > &5 K TypeError,

TR RA R . R SRR A B T . BRI AR SR RE A B AR .

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

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

[1I 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}

5 3.7 MU HC T 2B IEANUT . AT 02 A 3.6 TR CPython SCILAA Y .
TN T A P 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)]

T 3.8 O EC: TSR T .

types.MappingProxyType Al #FRA @ —A~dict i R A,

4.10.1 FHIEI R

Hdict.keys () dict.values () fldict.items () FriRBIARTGE LA %o XGRS

— M EISE, X EME LSRR, RS Y AR
= ML P AT DARIER A DA A 5 R R ket O SR R SRS -

len (dictview)

A 0] 5 R Y 2% FEL

iter (dictview)

WP EE (DA (5, ) honRMITARTR) NS

R HRY

BERME S 3E A A P PR T A XA ARV 2z ip () SRBIE (E, #) X}:pairs = zip(d.
values (), d.keys()).n—MIEMFEZEWTHAE pairs = [ (v, k) for (k, v) in d.
items () ].
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EVS 0 2 5 7 St ) 2% E BT L P AT IR T RES | K Runt imeError M8 Lk st 4k U A 4%
H.

e 3.7 BOEE: 7By S0 R A AT -

X in dictview

A x 2 F I AR B RO (FES G — ML T x BoA—AS (8, &) Jcél) WHRE] True.
reversed (dictview)

IR ] —A TR BB . (E B Ak AR o R 5 4 AR S g I 34 T2 AR

T 3.8 BT Pk SRR 1 IRAE 2 AT 3

Keys views are set-like since their entries are unique and hashable. If all values are hashable, so that (key, value)
pairs are unique and hashable, then the items view is also set-like. (Values views are not treated as set-like since the entries
are generally not unique.) For set-like views, all of the operations defined for the abstract base class collections.
abc. Set are available (for example, ==, <, or ).

— AN AR A s

>>> dishes = {'eggs': 2, 'sausage': 1, 'bacon': 1, 'spam': 500}
>>> keys = dishes.keys ()
>>> values = dishes.values/()

>>> # iteration

>>>n = 0

>>> for val in values:
.. n += val

>>> print (n)

504

>>> # keys and values are iterated over in the same order (insertion order)
>>> list (keys)

['eggs', 'sausage', 'bacon', 'spam']

>>> list (values)

[2, 1, 1, 500]

>>> # view objects are dynamic and reflect dict changes
>>> del dishes['eggs']

>>> del dishes|['sausage']

>>> list (keys)

['bacon', 'spam']

>>> # set operations

>>> keys & {'eggs', 'bacon', 'salad'}
{'"bacon'}

>>> keys ©~ {'sausage', 'Jjuice'}
{'juice', 'sausage', 'bacon', 'spam'}
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4.11 ETFXEEEXRE

Python Y with ¥HA) @I BN SCE B G E Az A T TR S0 — M. IO RAGSEBE T XL 1]
Jrik, SV A E CRME SGETI B TR 3C, FERAAREAATRTEAGZ LR 30, HAEE R T5e R
[ ANBE

contextmanager._ _enter_ ()
HEABATH_FF SO R LI SR ORI B 1Za 7B B SO AT G2 1 i A AR T 2 9 s ) 4
I BRSO BRAS with i8I as AP IARIRAT .

—ANIR ] B R SO AR 0 ) T file object. SCHEXT S £3 M _enter__() iR [EI L &, PASL
Yropen () B MAE with B4R LR SckBR.

— AR ERPORA E R SCE ARG T decimal . localcontext () FraRBIFINSR . MAPE RS
RGBT decimal | R SCHCN R LR decimal | R ST — AN RIAS IR BHZRIAS . 3X ARV with B4
AR A 24 ] decimal | R SCEATEER, AN M with B ASMP A .

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 A 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 1N U B AR SCRFIR] 5 AR [ . SO BOHART R AP P, DA R 07 (M4 A5
BN BERISEAR BRSBTS B R SCE BRI DASS , AREBA LA . S context 1ib i
ESiceer i PNIbEN B

Python [{jgenerator flcontextlib.contextmanager % i ¢% 2 4L 7 52 Bl X 2L P 0 i) &8 £ 7 .
Al fcontextlib. contextmanager % ifi#y K R i — N E BUAF R AL, BRFIR B — S SEEl T 00 22
W__enter_ () fl__exit__ () M EFSCERRER, AT M AR LRI A LA I = i s s

T YER, Python/C API H1 Python X 52 (2B S5 - 15 A ST XX BT YA & T TRE L . R SR BT YR
JEABLW R EATIVE 3538 1) Python R T H) ok fit . 5 EIE TH BRSPS, AR Ay
I FFES AT ABBEAN T

4.12 GenericAlias 3:#!

GenericAlias XM @it I— MM ISRAIEY . EANIREHHT 5425, Wiist ldict. 2Pk
P, list[int] X4 GenericAlias N 2B Hint SEHE 1ist kB A . GenericAlias
MRV EEH T X247,

T EE DR EELIH TRR ¥ __class_getitem () WA SCRAMPERAE .

GenericAlias XJEWUVE Ngeneric type W, SEILT M4z,

TR, RPN MIPURIE S HOT MR R T S IR, BN, set [bytes] AlfE
RGP RFIR— P set HINPTAICRI Abytes KA,

411, ETFUEESIAT 81
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XF—MENT __class_getitem_ () (HARJETALMZE, FRALLA MMM ER S50 S A IHAEXT
G b ) — A2 ER R BUEZRAL, Bilan, IF 0 5k 58 nT AR HAE st r B2 B Rlby ces i sy
it

e I x = re.search('foo', 'foo'), N x ¥ K—"re.Match X1 % .group (0) M x[0] AR
MUERF N st r 2851, ?kﬂ]TU\%E%ﬁMT&EPﬁFH GenericAlias re.Match[str] Eléﬁ%‘z EQ U0
%.

e Wy = re.search (b'bar' , b'bar'), (F&E b F/xbytes), Ny HWHH— re.Match [
S, {2 y.group(0) Fl y[0] MR EME R Hbytes KR, FERMARTE S, RATKFEH re.
Match [bytes] ﬂé{t% %ﬁF}F/;EEB’JieMalch pOE

GenericAlias & Etypes.GenericAlias FKMSLH], ZZEH A 9% - B 3242 GenericAlias Xt
%.

T[X, ¥, ...]
A REHLE X, Y RS RBY T ) GenericAlias, KRBT T AT T. Fl
w, — LR rloat TLEM 1ist HIKED

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

73— M5 K Fmapping WER, MBIT dict, ZRRMARELSHO IR T L BFERA., A
BIFR AR A dict, HBMRA Ny str, EHMRI A int:,

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

WE KB isinstance () flissubclass () NERE _ANBHCH GenericAlias ZKAL:

>>> 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

Python jz {7 AN Bk il AT R A7 . XA R TR HRME 2. i) GenericAlias BIEA
ARRTGLT #K%*ﬁﬁ@%*ﬁm%? FERZAL, B, AU SRS, (HafThHA s

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

AL, AR AR, N T SRR ik SRR SR

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

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

EZB E ] repr () Bistr () 2RBRN IS EH2RE:

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

>>> str(list[int])
'list[int]"'
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TAZ BARASH) __getitem () JiERFGI AR AT I dict [str] [str] Z BRI

>>> dict[str] [str]
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: There are no type variables left in dict([str]

Axl, MR T R TS XA EE R TR . RE WA S GenericAlias WRW__args_ HRYE
RUAR B4 HBCR M 40 .

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

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

4.12.1 FRfEZEISE
BRI Sz B A FIE AR TR TCY .

e tuple

e list

e dict

o set

e frozenset

o type

e collections.deque

e collections.defaultdict

e collections.OrderedDict

e collections.Counter

e collections.ChainMap

e collections.abc.Awaitable

e collections.abc.Coroutine

e collections.abc.AsyncIterable
e collections.abc.AsyncIterable
e collections.abc.AsyncGenerator
e collections.abc.Iterable

e collections.abc.Iterator

e collections.abc.Generator

e collections.abc.Reversible

e collections.abc.Container

e collections.abc.Collection

e collections.abc.Callable

4.12. GenericAlias Z#! 83




The Python Library Reference, k%5 3.9.24

e collections.
e collections.
e collections.
e collections.
e collections.
e collections.
e collections.
e collections.
e collections.
e collections.

e collections.

e contextlib.AbstractContextManager

e contextlib.AbstractAsyncContextManager

abc.
abc.

abc.

abc

abc.
abc.
abc.
abc.
abc.

abc.

abc

Set

MutableSet
Mapping
.MutableMapping
Sequence
MutableSequence
ByteString
MappingView
KeysView
ItemsView

.ValuesView

e dataclasses.Field

e functools.cached_property

e functools.partialmethod

e Os.PathLike

e queue.LifoQueue

s gqueue.Queue

e queue.PriorityQueue

e queue.SimpleQueue

e re.Pattern

o re.Match

e shelve.BsdDbShelf

e shelve.DbfilenameShelf

e shelve.Shelf

e types.MappingProxyType

s weakref.WeakKeyDictionary

e weakref.WeakMethod

o weakref.WeakSet

o weakref.WeakValueDictionary
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4.12.2 GenericAlias W& KEMY
. S B8R Wz B SE B T — SRR R SR 1 -

genericalias.__origin

A SR ) R B B T2 B2

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

genericalias.__args_
BRI RZBEMEL _ class_getitem () BZBUTA M tuple (KERTREN 1)
>>> dict[str, list[int]]. args___

(<class 'str'>, list[int])

genericalias.__parameters_

ZEIE R RV DR — il (WREAZS), W& T _args_ PHIAVEH,

>>> from typing import TypeVar

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

S
PEP 484 ——JRITEfi# /47 Python i HI TR BUARIEIHESE .

PEP 585 - baif Z WU IR BERIZ R N4 TR E R TR AR TE S e 01, HBVE A8 8 TR R
KF¥E:_ class_getitem (),

121 (Generic) , J11)'* (15 LiZ ™ Rltyping . Generic 47 XTSI A AEZATHH BETL 210 I+ R B S A 2L
Forte B BT L2 2500 S,

3.9 HR I EE.

4.13 HtbBEHRE

AR SR SE AP AT G o IR SR G RIS R — B Fh A

4.13.1 jEih

BEHME— )RR R B A 2 BTG 1 m.name, X HL m Jy— I name 151752 AL m P75 R —1%4
Mo BEHRIEPERT ABIRIE . (R import HA)/ HORULULZ MBI R —FifffE; import foo A%E
SRAFAE—44N foo IREBXTSE , T BERAFAE—DXIT44 foo IR GRAME) 2 3Ls)

BB AT — R R dict o R EERIRAFTS R . BUUL MR SR R £
#, HRIGEEEN _dict  JREFTAS m.__dict_ ['a'] = 1, F&Fm.a @N 1, HERA
S m.__dict_ = {}). FEWEEBN  dict .

WET RS PRSI <module 'sys' (built-in)>, URGEM—DICIEME, WEE

<module 'os' from '/usr/local/lib/pythonX.Y/os.pyc'>,
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4.13.2 25354l

KT X LERAIGE 2[5 objects Al class,

4.13.3 EH#

PRV G A2 1t BRESE SRR . KRR BT R ME— A E 2P B func (argument-list).

SEbR FAFAEPA RS R R B S0 N ER BRI P 2 SCeR B B SCREFIRER B (R R 8 , (HSEB)
FFEIE, RIS R ANE

W25 B2 5 function

4134 Fik

TR S B FORIER I B R AFAEPIRIE S WEDTE (BIANSIRAY append () J5k) FIZRSEHITr
Ro WEITAM SR ENRRIDR MR

WRARIE L — LB i (B AR a2 2SR R A, R TF 8] — NRRIRAT S 982 75 ik (5]
R FE) 7y k) MG MR, B2 self SEURMBISESN L. 408 HiE AW RRRR K sk
m.__self  #HAEIZFIEMXS, Min.__func_ @I ENEE. A m(arg-1, arg-2, ...,
arg-n) TE2EMN TR m._ func_ (m._ _self , arg-1, arg-2, ..., arg-n).

SERA R, G55 IR Gt SR B R . (R, TR SRR L AR TR R B
%§ 4t (meth.  func ), [HMCR AU VR 40 5 Jr 5 100 TR BPE. 2 1 Ty V1 I R 22 BB
eAttributeBrror, MERTIEIMEE, IRLATE F R HEOS BRI

>>> class C:
def method(self):

pass
>>> ¢ = C()
>>> c.method.whoami = 'my name is method' # can't set on the method
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
AttributeError: 'method' object has no attribute 'whoami'
>>> c.method. func_.whoami = 'my name is method'

>>> c.method.whoami
'my name is method'

W25 EIEZ Y types.

4.13.5 KEBHHR

ISR RPCAA LB RZR D" K] AT Python ARG, BIAN— 4 eREUA . ENIAFTREHR,
NENAE XA R ATIRSERIGH  AAR RN E R compile () BREGRM], F 0Tl M R BO 5 1Y
__code__ JBIEMFHEI. FHiS I code B,

ViR __code__ &k % it 4+ object.__getattr__, B4 H obj Ml "__code__ ",
DA S (MEHEER RS ) Ghexec () Bleval () WERECRPATIERE.
HZE RIS types.
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4.13.6 FTM K

KA R FIRE TR GRS RAYRBUANE L N E R R voe () RIREL . FRBUBATRIRRIBRAE . ARl Aap
Btypes &L T FrAREN BRI LR,

REPIKAEI GILAFIR: <class 'int'>,

4.13.7 =&

BTS2 R B bR FE R R AR ] o B SRR B . 25 % A —Fh i None (X 2N E:
H#FR). type (None) () & ula]—~EAfl.,

YN IN 55N None.,

4138 BETRR

WX EHHTU R (0 slicings). B ZRHAEATRRR A EAE . BTN R A —MEEL 1 ipsis (X214
WEZFR). type (Ellipsis) () &4 El1ipsis B,

B EE N ELLipsis B .. .,

4.13.9 RN

WX AT Ry HEBCF — TCia SR T T ATV SCHRF I 2 B i Ak TRl {H . 9 2 7] comparisons | fif 38 2 1%
B RKEHNHHA—FE Not Implemented, type (NotImplemented) () &4 HaX4~EAH.

S SN Not Implemented.,

4.13.10 fH/R{E

MR B R False Ml True. EAIHUTRITREE ERYEME OR 1 FAE R T4/ EE B
(). TEECFRM LTS (BIINBUIERARZEAFNSEI ), ENRAT N 0T RE O Fl 1. NER
Hupool () IHHRAHERMEFLANM/RME, RERE PRI —DEIBE (S W2 HH LX) .

TR B 53 False fil True,

4.13.11 HEPITER
A RIS types. HAEIA THBOTS . IR AKX RFSE

414 HHm

R ST AR A R TR T — BRI PR, BT BT, S R i r () 1y
BRI

object.__dict__

— AP IECHA RIS, TS (W5) JEtE.

instance.__class

RELBIFTERIE
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class.__bases___
HI SR SR I B2 BT 4L e .
definition._ _name_
. B TR, AR EUE AR LB A AR
definition._ _qualname_
X, R HEE. RS AR S B qualified name
3.3 FrihfE.
class.__mro___
SRR 2R U e, TEr T Sl T e R A R
class.mro ()

W ETT R — A Te Ik A, DA S Sl AT T . B S AESEBIL R ], g5 R A7
T mro 2z,

class.__subclasses__ ()
@ﬁ%ﬁﬁfﬁﬁﬁ%ﬁm%mmﬂﬁo$ﬁ&ﬁ@mﬁﬁﬁmm%w%om%mm#&%%ﬁﬁx
IHES . Bl

>>> int._ subclasses__ ()
[<class 'bool'>]

4.15 BERFFTREIRKER G

CPython XF int Flstr ZAJEEHA — 4 RBR T DA MRIE L4 IR 45 Bty . BERR ) A& 18 T R sl At
PAIE B R BT . o saER] . NSRRI e RS A B . 12 R T DA B

int ZJ8BUHE CPython W27k —dERIE R ATZ KRS T GRERE “KET). AEAERTLEL R A
WRF— A7 R 40 — HE R B — A R B o FAF R B, TRAE RO 2 SR . X T
FHECH 10 SR E R FENA T R E AR .. i REMEA int ("1 * 500_000) FEHREE
CPU [t &1E2—FbPA_EAYRFIR] .

B il % /NI T — Nk S CVE-2020-10735 AT 47 ¥

DU 76 T BB S AR S PEFE e B R VR F 4 A B A B P R B P g . FRIZANE U5 ANt
A BR i

BN EAESBHRREIN, K5k valueError:

>>> import sys

>>> gys.set_int_max_str_digits (4300) # Illustrative, this is the default.
>>> _ = int ('2' * 5432)

Traceback (most recent call last):

ValueError: Exceeds the limit (4300) for integer string conversion: value has 5432.
—~digits; use sys.set_int_max_str_digits() to increase the limit.

>>> 1 = int('2' * 4300)

>>> len(str(i))

4300

>>> i_squared = i*i

>>> len(str (i_squared))

Traceback (most recent call last):

ValueError: Exceeds the limit (4300) for integer string conversion: value has 8599.
—~digits; use sys.set_int_max_str_digits() to increase the limit.

(Rt
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(£ 50

>>>

7144

>>>

len (hex (i_squared))

assert int (hex(i_squared), base=16) == i*i # Hexadecimal is unlimited.

BRIA PR HI 2N 4300 i Bllsys.int_info.default_max_str_digits BI{H. HAGER A8 E 5k 640 i
Hlsys.int_info.str_digits_check_threshold,

I

>>>
>>>
>>>
>>>

import sys

assert sys.int_info.default_max_str_digits == 4300, sys.int_info

assert sys.int_info.str_digits_check_threshold == 640, sys.int_info

msg = int ('578966293710682886880994035146873798396722250538762761564"
'9252925514383915483333812743580549779436104706260696366600"
'571186405732") .to_bytes (53, 'big')

3.9.14 FHIhfE.

4.15.1 SELIFAY AP

BEBRHML AR T int Mlstr Fbytes ZIAIFFAEH AR AT RN AL

int (string) EKIALA 10 B4,

int (string, base) AT HrERNN 2 BT HE.
str (integer).,

repr (integer),

AEAT HoAl H A5 2 DA 10 A EEE I EAF B 8%, flan £"{integer}", "{}".format (integer) &I}

b"%$d" % integer,

BRI S 1 T B0 e SRR R

int (string, base) Ht base BJPAK 2, 4, 8, 16 BY 32,
int.from bytes () Mlint.to_bytes (),
hex(),oct (),bin(),

XA ARIE S T H 3R R R
str ®float,

str Bdecimal.Decimal,

4.15.2 ELEPRH/{E
1 Python J5 512 HI Vi 1T DA R8sl ARe 25 iy A U4 of¢ e 2 IR A 1

PYTHONINTMAXSTRDIGITS, {4l PYTHONINTMAXSTRDIGITS=640 python3 ;& ¥FRH% N 640 1M
PYTHONINTMAXSTRDIGITS=0 python3 &2 R,

-X int_max_str_digits, U0 python3 -X int_max_str_digits=640

sys.flags.int_max_str_digits (O PYTHONINTMAXSTRDIGITS BY -X
int_max_str_digits W{H. WRFFEALA RN -x EWYHRE, W -x EHLE EHh -
FHARWEYRIEE, HISEPEBI T sys.int_info.default_max_str_digits f{H.

4.15.

ERF RN RKERS 89




The Python Library Reference, 4% 3.9.24

MACED H - ARAT RAKS A 24 i ) B ) (5 T X 2 s s APT R BB (H:
e sys.get_int_max_str digits() Mlsys.set_int_max str digits () sefBEReasg Rl

PR EA . TRRESREATEIE SRR .
Information about the default and minimum can be found in sys.int_info:
e sys.int_info.default_max_str_digits %Eéﬁl%ﬂ’ﬂ%@}\l@%ﬂo

e sys.int_info.str_digits_check_threshold J2iZ MR "2 M Rl (22 %R H W 0 i
4h)

3.9.14 i fie.

Bt BCEBRAREIE =T A EUE. BRI, (il SRR 5k e MBI E A+
HEF BRI S AR AR . BB IR B — 5 SRR e A B L R ) < 1) 0 i B8 4507 I FL ) Python Y
ARREAEART I B R A 02, R R TE A Sl B3 AL 3R AR 22— 200 T MU I A A
CHOBTY coye M K. —FE S ESRRBUE R R A IR T Seid i B InE R R e N5 A
ZIRHIA 0x 7 HEHIE A

ANSRARE T SRR A B 0 DU 35 AT SR M R ) B P R o 8 R PR 9 I o e B A e B A R L B
EPRRIZAT LAEALE S5 S0 )L 3276 0] GEMGE Python Aff . py JSCHFBIN R - oy e SUPFIILAT 205
R [ 2 R A

4.15.3 HEFECE

The default sys.int_info.default_max_str_digits is expected to be reasonable for most applications. If
your application requires a different limit, set it from your main entry point using Python version agnostic code as these
APIs were added in security patch releases in versions before 3.11.

ANAE
>>> import sys
>>> if hasattr(sys, "set_int_max_str_digits"):
upper_bound = 68000
lower_bound = 4004
current_limit = sys.get_int_max_str_digits()
if current_limit == 0 or current_limit > upper_bound:

sys.set_int_max_str_digits (upper_bound)
elif current_limit < lower_bound:
sys.set_int_max_str_digits (lower_bound)

AR FRE e S E, ERHBCY 0.

&
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CHAPTER B

F£ Python t, Ty ¥ b 25— MR H BaseExcept ion IRMSEHI. FEHA R K — e except
THR try iIHRH, G TAESAPEATIRAE B Ix KRR ER (EALH ¢ BriRE i REdR) . @ 7E
P BIB BT AH KR IR R AR, BB EATRAMIE 25

TS R T AR N B RO A . B AES AU, EATERS B — R S B A
JEAR “RBIE” . XA — DR 2 ME BT (Fan—AE RIS A— AR IR T4 ) 4L
MICd . KIS B B4 7 H s .

PRI AT DAG | & B S . XA R TR S A PRAR P B R A R A, bR TR A T M)
SER R DU —FF s (FRIETR, WA ERBLRIBER (P AR S | NG 4 R R

WOE RN AR T R A DA T S s R Y L M Exception RECE A TR A Z
MBaseException IRAEFHW R . X TEXREEIEZL(E BT PATE Python HAEM tut-userexceptions
W EE .

51 FELTX

28 HAh 7 E AW LT X5 K — AN e, B __context_ EYESHEHIIBENE
SR PR R . SR PAEMH T except B finally 4], {3 with i5A)H R AL,

IR RE LTI T AGEAHH from Bl raise kb w42 XA A:

raise new_exc from original_exc

IRYE from 25— R BER WM — N F K None, BIENE| K SSEH POk E N _ cause_ . BH
_ cause__ bR HI _ suppress_context_ JEMIEH True, X raise new_exc from
None AJ AL H 75 B 4 B 7 ok BoR HH 1Y (Bl KeyError #fihjAct ributeError), [F]H}
IEIHFHAE __context_ H %y nl AR AELE TR 1T N4 -

BT SSE A SR I ASN BN 1A 2 R X SR IR ) R . _cause_ IR SR I R WRATAE
BruRER, _ context_ PRI ESEINIE _ _cause_ ANone 3 H _ suppress_context_
IBAE R s .
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f%ﬁ%ﬁ%ﬁT7Eﬁ$%ﬁ%ﬁﬁﬁ$ﬁﬁﬁ2%ﬁ%,%@@%%%E~ﬁﬁ%iﬁ%mﬁ%%u~
(7N

5.2 MAEFEYH %

P ACRS AT AR 4k B A S i 2R T2 BRI T2 — N Fi R B DA e 2 LR AL I args
BRI, AR RAIRES AT RE R B b 28 .

CPython implementation detail: K24 N B R HEAH C LI UMBIREFTRER, S L: Objects/exceptions.c, FH:
th—L8 B {8 LN R, XS Ed R B 2R KB TR B AT . — D REW AR E T
SEEA T AT B A Python MUAS FRM S, FEAEAR T REF LB mhos. B, @ulealt i rX e

PARHEIREL,

5.3 E3

NS BT AR A R R R
exception BaseException
A N E RIS BRI B E SR E IR (X FF LG Except ion). MIERAEIZE
MSEBl B st (), MEREISEBIMSERIR, B L0 SHO R =755
args
A RSO . BN E R (BllnosError) 2@ BR NS EOHR T icdl+
MITCERRFIRRY & S, A S e 8 H sz — D A R (5 B B P A R
with_traceback (1b)
BETT RS th B S H B I (5 R TR B2 R A 4. Bl DA AT TE S AL B 1 v i
H:

try:

except SomeException:
tb = sys.exc_info() [2]
raise OtherException(...).with_traceback (tb)

exception Exception

P WERAE RSB 12 HEIRAE A M. B 1 B E SR R 2 IRAE A 2K

exception ArithmeticError

B EZEH T IREH XIS ERBE R AW NEFE: OverflowError, ZeroDivisionError,

FloatingPointError,

exception BufferError
M5 e XA K B BAE TTIR AT IR | 22
exception LookupError

PUEESE T URAE 24 Wi B8 51 T o A B B R B | TN 5 | K B 7% IndexError, KeyError, X[
PAid codecs. Tookup () SREBETI K.
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54 Rix&HE

AT R E T AEYE AR R .

exception AssertionError
2 assert IHARIGNRAHG] % .

exception AttributeError
BJEPETI T (3 W attribute-references) BRI MG K o (A—DRGARAAN SR IEMES | T BUR
IRAER XG5 | K TypeError.,)

exception EOFError
Hinput () ERECRBEPAEMTEIE RLIAE] SCAEHRF (EOF) WP851 % . (535, io. I0Base . read ()
Mlio.I0Base.readline () JyEAEi#E] EOF NPRHR [l — A2 45 )

exception FloatingPointError
B R B -
exception GeneratorExit

Y —A~generator B coroutine H% F A5 % 3 21, generator.close () fll coroutine.close ().
EHEMKABaseException MifNgException, HAMEAR ERTLEHFAR—HHR.

exception ImportError
Y import EA)SHKIN BB HGE BRI T] % FFH Y from ... import HEY from list” f71E
TeER BN AR 2T K
name 5 path J@ ]l XA AR O T BRORBGE . BE G ENTHD AR Pl T A M
B BRSSO AT T SO IR R AR o

TE 3.3 P TN T name 5 path @M.

exception ModuleNotFoundError
ImportError B T3, M—MRIHIEEGUE M FF i import 5%, MfEsys.modules HHKE|
None BRG] K

3.6 Hi e
exception IndexError

BB H FE RS . (VIR RS S EBREE R RFITE R WR B B RIIA B
W TypeError 45| %)

exception KeyError

MTEIA HEA PRI E MG (F) SRS % .

exception KeyboardInterrupt
BT PIBTEE GBS Control-C B Delete) MPRFRT I TESATINIA], 27 WA DN i 5= .
B AR K H BaseExcept ion AR R Except ion MRS ELAMIE R, X FF T DAE SR
FRRE S o

{lifif: ffifkKeyboardinterrupt FREAFNFEIE. HE T BERTEATT BT ST A, Trht Loy
WF, EWRMBET IR EAA—SRPRE. @ERTRikkeyboardinterrupt RRGERALSF
WHEFEEBRTIKE. SWA KT RILE 7. )

exception MemoryError
BRG] GE MR —2Ex R ) AT RS 1 K. KIRE e — 75,
TRUTEIRRER (NFR) BRAEFER T NAF. WHER M TIRZ NI B (CHymalloc () K%L, R
L VF A B BB X A 0L R 58 WA (HE SRS n AG I K —A 5 SRR RET B Ak [l ) (5
B PAEHR S B R AR
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exception NameError
MR AR R A PR AR BN RGO TARRE A AR KRR R — AR EE,
AL RIEN AR

exception NotImplementedError
IR A Runt imeError. FEMFAE AR, IR I TR 47 HEOR FniRAE R HiZ 07k,
BURTEHEOR BT A B SR ARSI TR I 5| 2 e 5

T BN Y HRFR — NS BAF B RN RERC R - TR OU N B YR 1B AT / Ok r
FEARE X, BEETE TR HB N None,

W:fiR: NotImplementedError fll Not Implemented AN H#e, BIEEATE ML HIE.
ZfNot Tmplemented T fifA XAl o6 BATRI RG] o

exception OSError([mg])

exception OSError(ennasﬂvﬂvﬂ;ﬁkmanw[,wMewvﬂ;ﬁknameZ]]])
WS B AE — > FR GE BRI RIGR 1] R GEAH KA B R INRF A5 | K, SRR R 4% /O HRAE R I BI AN SO R 4%
B B WEACW S (NEIEIRESHCE B EHAN MR IR TR .

H AR5 —AE AT BB FARI A R JE . AR AR TR E X L R BN S vone., T RE] TR
7, WREAT =ZASE, Wargs @RS i BT S8 S EAUR 2 o4l

PR L PRl Bl AL )& OSError IRREAST-2E, W 3OS exceptions FHPTHAR) . BLRM T2RERT
A Nerrno . WATAIHEEIZEGEA 2 KRG OSError WA, HF HAE TR A SR

errno
KHT CA errno MRS,

winerror
1£ Windows T, BESHCRHA H A 1Y Windows 45185 . Tl er rno JEMRHE R A B RIS 7E POSIX
= N OBUR MRS v

1E Windows T, U1 winerror ¥iE#8 S50 — A4, Werrno JEMESRYE Windows 451585 K
E, T errno ZE AW AN . LHAM-E F, winerror ZEEW 2, HHwinerror BYEAIE
1.

strerror

BRI R . EAE POSIX Pty C B perror () Jfekatfl, 7E Windows
FIEH FormatMessage () .

filename

filename2
M5 RGEB ARG K Blllopen () Bos.unlink () W54, filename @A&45 KA
#Fﬁ ;Jiigﬁf&ﬂﬁ/l\jdﬁ{%%%ﬁ%% BREL (Bltos . rename (), filename2 P @184 A5

¥E 33 RE I EnvironmentError, IOError, WindowsError, socket.error, select.error

5 mmap . error CHEHF0sError, WA RER AT,

TE 3.4 HE R £ilename JEYEIFERHEME A RE R LG SCE4 , AR A S o B T X R G wmis
AT 2 JE B AR, BEANEBUSIN T filename2 11 25 S BRI @1 .

exception OverflowError
MHAARIBIEMEER KRB TCEF R RE &. XXPBHORWA TR R4 (‘T 5] KMemoryError #
ALFER) . B2 T IR EE, AR STEREEOE 2R E 550 R 5] % OverflowError. K24
T C P DXHE S A BRI EA , KR EOF SIS A 2
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exception RecursionError
B 5 5 IR 4B HRuntimeError. B & fE R & A W & B i R R EB IR IR K (B Wsys.
getrecursionlimit ()) B#5| % .

3.5 B fE: FEBZ HIRE RG] & Runt imeError,

exception ReferenceError
B EARAE i H weakref. proxy () BREFTRIER ST | R U II%T | B B AU DBk iy J&
PR BEG 1 K. A REG I EZFE RS M weakref Kk,

exception RuntimeError
A 2 — AV JE TAE A SR D5 1 K. RIRR(E R — MW TE e R4 T A4 Y
FrFER

exception StopIteration
HINE R Bnext () Miterator )__next__ () JFikTG1 %, MRFTRIZBNGARE LT —Ti.
SRR A AR value, BAEMELRHIIERSELA N, BAEhNone.

Y —A~generator BY,coroutine FRPLGR N, K5 K— i StopIteration SEH, MR [ R %% T
VERBEERRT value TS,

MR FEAE g RS Bk [ 8 b 5] & T StopIteration, Bk NRunt imeError (f
ffstopIteration BN SFEFRHEHIEA).

1E 3.3 BOEW: BN value JE i MHBEE M ek BT /RR MME R DI RE .

TE 35 EM: 5IAT#d from _ future_  import generator_stop 5ZH RuntimeError #%
e, &0 PEP 479,

T 3.7 BOEE: BN B UG 5 ] PEP 479: e 4 pids h 51 K stopIteration B AF B

“NRuntimeError,

exception StopAsyncIteration

WA —~asynchronous iterator R4 /) __anext__ () FIERS| & DS IEEEEAE.
3.5 FiiTae.

exception SyntaxError (message, details)
2R AN B BE AR S K. XA AR AFE import iEA], XN E K compile (), exec ()
Heval () WIHH, SC2BBURIGHIASRER A (WEFETER) mmHE.

FHEIBIN ser () FaRPIEFRIEE . SRERER A Iodl, Hal 5 i e i JE 4 3 B3R

filename

KA TR DRI S 44 PR
lineno

KAEFRIE P RIATS . 179 R5IN LIHR: U AT Lineno 24 1,
offset

RAEFRITE PSS . SIS RGN 1L IHGR: AT E DA of fset 4 1o
text

B R BTIE K R RAR A SOA
T AR BT R, TR -string: 7 BT HLH A B e TR R kA Ry SO Yy
s . FI4N, %% £Bad {a b} field =4 DAF args J@PE: (f-string: ..., (7, 1, 4, (a b)n)).
exception IndentationError

SAIER AR R TEA T R 2L . X syntaxError — T,

exception TabError

LGS R AT SRR AT A —E S PR S | & . iXJ& IndentationError fj—A~12,
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exception SystemError
AERE e b B N TSR %, LR DL RS R i R ™ B B B TR A A R BT | K. RIRA (R — 4R
KT A B PRE (R NRERNTS ).
AR R 24 65 I TR 5 45 4R e ] Python fEREAR A /E 2 BUESF N B AR i Python fRREAR I A5
(sys.version; BEWATERH Python LTEFFIRIHATEI A oK), HAARYSRIEE (59 Br B 1E)
DAL AT REMh i A DR A PP YR o

exception SystemExit
Rt Hsys.exit () BEGI K. EH%KHBaseException MiAgException PATIRA 2P
HlException RIS EAIMEIR. XAV ERHL ) EAERETF S E0RREHR 1. IR e R a2,
] Python g AR ASTTHULATA I (5 2 . MEaHE 2 kS S h#ssys. exit ()
WRHIE] . AR — R, BRI RGBS (2184 C iy exit O BEL); ARZEN
No%e, MR AR R AR HABZRE (BIAnFATHR ), WIS T BN GBI RR RS
B
Xfsys.exit () B SPREBA—D 5% A REPATIHF AL AR ST (try IRAIRY finally T4)),
H HAAS IR & AT AT — BURAS TN 06 18 2 42 iy WU A0SR A 0B SE 75 257 BIGR Yy () e
WM os. fork () ZJRMF#RES) MW fifos. _exit ().

code

g g IR HPRASTHEA R E R (BRIAH None.)

exception TypeError

AR BN TR BUNIE M B RIS IFR T [ . RIRIMER — DT, A KRR
DERCAYTEN o
Bes R LA PSS A, PAZRBH S0 S R IEA TR AN 32 SR WY 24 52 308 SRELASAS
G AR E BV R R KRR AN R SE L, Ir 285 | A i1 24 SR A Not Implement edError,
EAS R RBLEE B (BIUIEEK int WAMEAT 1ist) N2 38 TypeError, (A ASBMEMTR
(Bl AZERIEE 2 AMEUE) MY 24 58 valueError,

exception UnboundLocalError
7 B BCE 7 YA RO AN SR BB AR B EAT ST, AH RS O OR SR e AT AT R S K. MR

HENameError l— 113,

exception UnicodeError
%45 Unicode AH KA i sl AR B DRINR05 | K. MR 2 ValueError B—P T,
UnicodeError B —UHiAR Mg el B4t Ry ErE. Bl err.object [err.start:err.end]
SO T BRSSO E TR -
encoding
TR BRI 9 15 44 FK o
reason
TR R e AR 2 55 DRI AT
object
S PR e 1 T A B SRR O R R
start

object HICHEARHI IR BRI -

end

object MILHEIRIAR R ERS] (FAE).

exception UnicodeEncodeError

Ve i #E & A2 5 Unicode AH C A IRIPRFBES | &« LR H /& UnicodeError [—AF2K.
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exception UnicodeDecodeError

UAEAFE A T %45 Unicode M M ERIRINIFRIG I K. WRH R UnicodeError flI—4T2K.

exception UnicodeTranslateError

TR AR % 45 Unicode AHRIYHFIRINFGT | 5. BRH R UnicodeError i—4~ 13,

exception ValueError
A SR B R B B R B AE G SR, IF HAE LA B8 SR 1 8 R
W TndexError RAMBIRIGT| % o

exception ZeroDivisionError
MEREBIARIBE I S ECIBRRE . RIRIEDRE — N FAFER, fRU B ERE 24
O HEORE DA S Z BT IR ARAEZS s M Python 3.3 1, EfI#SR OSError K4 .

exception EnvironmentError

\

exception IOError

exception WindowsError

FRAE Windows F1 7] F .

54.1 OS B&&

THREE NosError KT, BTG RS RAEHE % .
exception BlockingIOError

BN STE R E AR RN (BlanERT) A A IERRR G % . XY T errno

EAGAIN, EALREADY, EWOULDBLOCK ﬂ]EINPROGRESSo
M T oSError BAMENE, BlockingIOError g —NEsNEM::

characters_written
— AR, FORTERHIER O B AR AT MR 3 1o BT g2l VO ettt e ]
Mo

exception ChildProcessError

YR A E R IG5 & o XTWT errno ECHILD,

exception ConnectionError
TR K R R

H T 2% HBrokenPipeError, ConnectionAbortedError, ConnectionRefusedError
MlConnectionResetError,

exception BrokenPipeError
ConnectionError 18, Ki{EHGA—MEFEMIZEER S —umt XM, S {EHEA— &R
FMZEETC KAB ARG % . MY T errno EPTPE FIESHUTDOWN .

exception ConnectionAbortedError
ConnectionError WFI3, M—AEREZA000 i 1R85 | & - XFY.F errno ECONNABORTED,

exception ConnectionRefusedError
ConnectionError HTZ, Y— R im tE A Rt 5 | & o X T errno ECONNREFUSED.,

exception ConnectionResetError

ConnectionError W15, Y¥—EEgodmE B EWS k. $NTF errno ECONNRESET,

exception FileExistsError

ik A — A CAFTER SO H SRS | & o XTI T errno EEXIST,
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exception FileNotFoundError

PRI RIS H SRAFAERRF 85| %« X T errno ENOENT,

exception InterruptedError

RZG W AMG S RIBEEREE5 [ % . XTW T errno EINTR,

TE 3.5 MUk 24 ARG gIEAE S hilre), Python M7ES TR ARG, BRIFZE S TR T
KT HERE (RHES O PEP 475) A RS Ak InterruptedError,

exception IsADirectoryError

L3 KX —A B R IHAT IR (Bt os . remove () WG k. X T errno EISDIR,

exception NotADirectoryError
LR — N AEH AT H FEAE Bllos . 1istdir () PRSI % . TERZE POSIX P& |, Bk
AT RELE R MR I B R — AN AR H AN H AT B0R TIN5 1 % . AT errno ENOTDIR,

exception PermissionError
AR R VTR 0L N Bl PAT AR R 5 | e —— B SO R GERLR . R T errno

EACCES HIEPERM,

exception ProcessLookupError

B E MR TFAET R85 | & . XWF errno ESRCH,

exception TimeoutError

YRGB RGE R K BB NG % . ST errno ETIMEDOUT,
3.3 HCENEE: N T AT osError 135,
S

PEP 3151 - 55 OS HI 10 R (12K 45

5.5

A
=

PAISFHEGOIEE S HSH TS0 SO TR
exception Warning

IR
exception UserWarning

AR B 7 A R A 2K

exception DeprecationWarning

USRI At A A 2 TN At Python JT A5 B, WIRAREAE -5 B 57 AR AR B A HEE
SPEONE S LIS 2N, £ __main_ BURAPEYELLERSN (PEP 565). 5 ] Python 7 2 4% X & 2

RIS
XA BEEAE PEP 387 HiidH .

exception PendingDeprecationWarning

X Ed PR KT, E AR T AR S i B
AR DY, PR EERRR TR 5 S B 5 BMOR T AT L, T BRS 224 B C A A0 7 11 0 94

HfDeprecationWarning.
SPEONE S LI B . JEH Python 5 A% X & R I o
XA B AE PEP 387 Hilidi .

exception SyntaxWarning

SR BTEEAN K A  H E
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exception RuntimeWarning
SEIRIE T AT A A A R
exception FutureWarning

%%ﬁﬁﬁ%%%%ﬁﬁ%HmMﬁ%QW%%?%%F%,W%M%%Eaﬁ%%ﬁﬁ%%ﬁﬁg

exception ImportWarning

SHERLHTA AT BRI B DA A I B
SN E LI 20 o 5 Python Tr A AZ X I & R I

exception UnicodeWarning

5 Unicode #H ¢ Fr2 8 il L2

exception BytesWarning

Hbytes Mbytearray fHRIVELHIESE.

exception ResourceWarning

GEURBE A B A B
SPEBONE LI B . JEH Python -5 A% X & s I
3.2 B fE.

5.6 FEEBREGH

NE SRR R :

BaseException
+-— SystemExit
+—-— KeyboardInterrupt
+-— GeneratorExit
+-— Exception
+-— StoplIteration
+-— StopAsynclteration

+-— ArithmeticError

| +-— FloatingPointError
\ +-— OverflowError

| +—— ZeroDivisionError
+-— AssertionError

+-— AttributeError

+-— BufferError

+—— EOFError

+-—— ImportError

| +—— ModuleNotFoundError
+—— LookupError

| +—— IndexError

| +—— KeyError
+—-— MemoryError
+—-— NameError

| +—— UnboundLocalError
+—— OSError

| +-— BlockingIOError

\
\
\
\

+-— ChildProcessError

+-— ConnectionError

| +—— BrokenPipeError

| +—— ConnectionAbortedError

(Rt
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| +-— ConnectionRefusedError
| +-—— ConnectionResetError
+-— FileExistsError
+-— FileNotFoundError
+-— InterruptedError
+-— IsADirectoryError
+-— NotADirectoryError
+-— PermissionError
+—— ProcessLookupError
+-— TimeoutError
ReferenceError
RuntimeError
+—— NotImplementedError
+-— RecursionError
SyntaxError
+-— IndentationError
+-— TabError
SystemError
TypeError
ValueError
+-— UnicodeError

+-— UnicodeDecodeError
+-— UnicodeEncodeError
+-— UnicodeTranslateError
Warning

+—— DeprecationWarning

+-— PendingDeprecationWarning

+-— RuntimeWarning

+-— SyntaxWarning

+-— 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 = | 2R IR 5 2 TR codecs MBI 5 AR AL H i FEAH ¢ . ILA/MILIE S 7] Python PN P4 R 27
BSOS LA 75 KA - sir,

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, AokAdiz.
string.ascii_uppercase

KEF+#} ' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' o AT IEF X, Aok A s,
string.digits

FAFER 10123456789,
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string.hexdigits
TR '0123456789%abcdefABCDEF ',

string.octdigits
FAFER 101234567,

string.punctuation
HITE C DI & P g AR AT 5 1 ASCIT A7 Pt U A  Ef: L #8868 () %+, —. /15 <=>2Q [\
171~

string.printable
8 T T BN 519 ASCH F A I F 458 . X igdigits, ascii_letters, punctuation
Mwhitespace B)EH.

string.whitespace

HIB R 25 TS 1 ASCIL AT AT R o Hoh i st 2. eqT. 1% dEATRIZ ) il 24 -

6.1.2 BEXLFHFHRHENL

DB AR R L TS 6 ) PEP 3101 FiiR I format () J7 ¥EdEAT R 2978 Beops i A s AL I BE 7
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 () SEICRHAR TR R MR TR R AR e 7 By AR . BRI R Uk i LA A
AN, Formatter it SUT S8 BAERE T ISB ) vk -

parse (format_string)
a3 7 format_string 1% [0] — > iy A 26 A0 KT R A B JC . (literal_text, field_name, format_spec,
conversion), ExPiviormat () FARFFAFER iR ORI E B e B o

T H B AER & LR — Be i SCAS N — AR 2 B . WU F T SCAS (RIS I
T Bt e B AEXFPRE L) . W literal_text $fj&— MK BB TR . IR A BT B,
N field_name, format_spec F1 conversion [R{E >} None,

get_field (field _name, args, kwargs)
455 field_name Y Nparse () (JLE30 BHREME, RO BRI RTR . &1 —4>TC4
(obj, used_key) . BRIANMR A ZAE PEP 3101 i@ B WF4FE , il 0[name]” 5% "label.title” . args
Al kwargs Efe4viormat () (. 1R[EE used_key Hget_value () 1 key S HA NI
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

I 26 B Ok Uh, 7 B3R 8 X 0.name’ B 5 B Hoet_value () WA key S EU{H 0.
TEget_value () @A NEM getattr () REGRE GRS name JEM:

WERFETG SR BTN T —DAAERI, W5 % IndexError iKeyError,

check_unused_args (used_args, args, kwargs)
TEAL B SO AR SR TR . R B B RO A U AT HR SR | BT S R0
ety (BUGORMIEZSH, TRRFRRAHRSE) , ARBUES viormat 1) args Fl kwargs 195 11 -
AEHSBAREA 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

P

[

convert_field (value, conversion)
WA EN I CkAparse () FEFREIRICH) K (FHoec_rield () FriREIH)
fHo BRIARASCHES (str), ' (repr) Fila’ (ascii) SEFEH ST

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

AP EAMESES {(} RN BB AEER S Z NN EBIUS FRISCR , A IE
A i s WERART EAE TR SCA R A SRR S AT, rIPAE I B R S {{ and } ),

Bl 5 B iEIA e

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

attribute_name = identifier

element_index = digit+ | index_string

index_string = <any source character except "]"> +

conversion = "r" | "s" | "a"

format_spec <described in the next section>

FAARKIERPARTE RS E, B T B W] AH—A field_name $§ & BB A TAE A H B0 457 1 3
AN SRS . field_name 2 J5A4 A3 conversion TFE , B ig— MBS 1 Ii—A> format_spec, Ff:
PA—ES o 373k X EERI TR E A AEERARE K

TGS s XA EIRIE S 7,

field_name A8 5 D —EF 8RBT arg_name 113k QUARHECF, WIEHEH—MIESE, MR KT,
WE SR — a2 R TSR AR TR P RORCT arg_names 4 0, 1, 2, ... I8, EATH] PAAEA
W (MR ) . 805 0, 1,2, . IF BaiiA . tiT arg_name REMGIS 500, PRI TCETLERS
XTAFER PR AR R 7L (B 47HR 110" B0 ' 2 =1"). arg_name Z Jn] AR EATTERCRIIR G| SR
HRIAA. ' oname' BEAWRBA LM Moetattr () WHEmABLE, M ' [index] ' EAREA LM
__getitem_ () PATRTIAEK.

TE 3.1 BOEMG LB SO X Fstr. format () RIDAEHS, L '{} {}'.format(a, b) FiHTF
'{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

"Bring me a " # Implicitly references the first positional.
—argument

"From to " Same as "From {0} to {1}"

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

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

HH I W H

First element of keyword argument 'players'.

i conversion F-BAEAS AL 2 B AT BU R HildL 4 . W%, HUuE TAERMEA SN _ 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 FAFER, PTAGEH IE# kg L2 .

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

"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 S AN AN 2 BURI MM A, BAN-FBETERE . W5 JESE. N ST R B . R
FAPAE LW MG 800 format_spec (g7 5.

REBNE ISR RIS AR A T, BARA I T —7.

Jormat_spec F-BIA W] DATEH AT & RER B 7 B X IR E MR 7 BOT REOIE T B R . AR A
R A, (HERAFAVFERZIKE. format_spec AR T BERTEMRE format_spec FAFH Z i
TR DR RS S R (E A% 3

B X ) B R

BABERIRES

A" RS TR R I S R B AR, 1T SCRAME N AT 2 B (2 WAS X 5 45 02 0% A
f-strings), ‘BTN DARCEH L NER format () AL RIS ALY TR AT DA B 47 SCANr 3 A% X
PR REA T

KEHN BRI AU S T AT, N K 2 U b e 1 e B 2 B B S
— R ZS RS AR PR A SRR E R st () MRS S . JEZSKE SRR i 2 B i g
AR A XL — e

format_spec

fill = <any character>

align := "<" | ">" | nwm_mn | nmnAmn

s lgn = n + " | n_mn I n n

width = digit+

grouping_option = e

precision = digit+

type — "b" | "c" | "d" | "e" ‘ "E" | "f" ‘ "F" | "g" | "G" | "n"
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WERIRE T — DA align 8, WA VAEIZAERTEI—A> Al P45, EWLACHERE TR, WRAEIERA,
AT TE AR TR FI S AE @ ] sc . format () 7 iEmHE YRS AR S W ¢ or "} 1EHN
Sl FAF . B2, i E R B AL S W20 PARY . XA RFIA X format () BREL.

ARSI B SRR

B | &
%
"< | R BRI A NN (R KZEOS G EGAE) -

> | SR BAE R S A TR (X R BT IEOAE) .

'="| Forces the padding to be placed after the sign (if any) but before the digits. This is used for printing
fields in the form *+000000120°. This alignment option is only valid for numeric types. It becomes
the default when 0’ immediately precedes the field width.

tor | s B A A

i

TR, BRIEE T RNTBOUE, BN TSI A ST e B R MAR, RIAERX RS OLT, XE
FERETBA L

sign IR R R, ATARATTZ—:

B | &%

| FORIETUS KRR I T RS TR, Bl 43, -1 .
- FRE RS U T (X2 EAMT ), BN 3, -1,
space | F/n MWAEIERCE M HI S 25, ERECERTS .

b ITLE BRI TR BRI SRR RIS I X M U T A
PR AR O AP ROOR A Ml AN, BT o 5 S
HZA) 0B, 100", " 0x' 5 10X FI. AT IEAHAUDECRAL, BRI 2 b e R (oM
FURFE, EMGEHR ANy 4 PR B AT NSO T, B B o o 2 BN
B MOk, AT gt BTG R, RRRINE AL LR R

IR R SR TGS AT B R AR, WER ' n SRR AT,

16 3.1 WCHEG WRINT *, * Y65 (35 PEP 378).

' PRIERR M I FR SRR AL QI T RIS TSN . 3T RIR ST T,
Vo, Tt AR, BN A AR A A R AT R A U S EC R

75 3.6 WOIHG YINT ' S (2 PEP 515),

widih S5 SUR/NAF BERIER-TEIRERC, WIEAEITAISE. Sy BRI RS TAE, R g,
BSOS

Mk ESUA HIR T T, L widih FERIIT— AN (10 ) F BT SRR B AIE SOS B i
I TR All S 0" L alignment HA0Yy 1=+

precision S AT HERR, ERFATIAFREE £0 1 F &AL S MR R 2 04
B, S TUAZORIA o7 o 16 LB M N N SR % 0 M. TR 3
K, BFBATRRKOTFEN IS, BB S 0K H BRI, R AV
IRAHUHSE precision 7Bz

R type E T HARBL AT 5.

RUIESTEE S R

il

XK | §E
"s' | FAFERASC . XORTFATERIUEASAY, NI DA .
None | F1 's' —#£,

4

6.1. string - ERNFHFRIZE 105


https://www.python.org/dev/peps/pep-0378
https://www.python.org/dev/peps/pep-0515

The Python Library Reference, k%5 3.9.24

] R R IR

E | 88

it

"o | TabRRS N, DA 2 R R .

Yo' | AT TEFTE 2 HREER R B A AR Y 1Y) unicode T4

vd | AR R Ha DA 10 SRR R .

Yo | NERS S, B DA 8 A B R .

"' P NHERIAS . DL 16 SN IEBIVEE, /NG FERERR 9 DR .

"X NS DA 16 S EEIIES:, TR SRR 9 DLEIEGY . TEREE
BT, BIZE ' ox " Mg MRS 1 ox',

'n' | B, X5 A ML, R ANTE T S 2 DR s R AGE 24 B BT e
15

None #1 'd' FH[A .

T PRI FER LA Z A, BT DU S R 8 A s R BORAR S (8T 'n' Al None). 24X BEMLAT,
OAEMERALZ HiH ] float () BHEBEE MR H AL

float MDecimal {HIW] FHFREHAG:
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=

il

BT HRE . TR p, RO N DA R 7 b 2 BRI K0 k2
TR REHE/ MR Z A —0L, ZJEH o 6n, Bite + L MERZL. Gk
TRERE, WX float R/INERZIE 6 (AFEE, X Decimal WRRITAH RENL.
WU Z G B R, WM B g 2, BRARGEH 1 # 150

FREITHGE. 5 e M, FAZAETERIASTEE .

ERFRTE. WMTF AR p, RS NEUS 2 R 1A o AL/
. WARIGENERE, Wkt rioat RIS Z G 6 (XS, MiXfDecimal M H
KEN R SR A R EE . AR N Z S B, /NS i piemg 2, [
LB T # 0,

lF'

FESFR. 5 E AL, (HER nan 58 NAN HF inf §6°8 INF,

g

TR MTAERE e >= 1, XFBIEHAS] p MARENL, FRFEERAE R
FOREBR TGRS, BRI T HAE R RN A O St TR

1,

HERRA RN AN - B FRR KA "o FURGE p-1 PEATR AL 45 R B H8 8l
exp, MAUR M <= exp < p, Hom P-4 FTRPFRUEMIA -6 FRDecimal {H, %
BOFLFREZEAL £ ARSI p-1-exp BATARENAL. BMEE, X8R 2R K
e FEE p-1 HEATRE AL . TEPIAMEOLT , A MA BT R LE I REE,
IR INEUR 2 5 TR N B N R R B, BRARBEN T 4 BT
WARIGENRE, SXFfloat R 6 MHARBENHIRGE . XTFDecimal, FIRMAMS
WA BB X T 4EXHE/NT 1e—6 MM A S dse/ VA S AL AR T 1 B
R R A R, TEHARRE DL T W 2 68 ) SRRk

IERIESS, IEFEA nan 270 HIBAE L inf, -inf, 0, -0 Ml nan, JEIEKGEEMITERE
JE o

FRRE. KOT g, ARZAAET HREAER A SO "B . J2%55 NaN b
KFTRNRGE

v X5 rgr ML AR ARTET & S 2410 DRI 5 E R A 2 R o0 e

£

|%l

ForE . SRR LA 100 s s ( £1) %3, R

Nong

XFrioat KX RMT 'g', ANFEZATET L0600 E SR ER, MUSZER2
DR IR—OL. T ORS B 2 R B R DARS 267 28 8 I 1

X Decimal KPiiXAHYST ' Bk "G, HAREHT 247 decimal | N 3CH context.
capitals {H.

SRR @R st o () 1A VEEE R FHAAS A0 PR B R R 1

B =B

ARy str. format () HIRAIRPIAL SR & A% LR L

RIEFEAERZHE T 5IHW & #aUe2eel, H@sm T {3 A1« RBU s. #iln,, '$03.2£" AR
MER "{:03.2E}",

BAAR SRR SRR FIE R IR, 5AE LA /R B i B

FAAE DT M SHC
>>> ! , '.format('a', 'b', 'c")
'a, b, ¢’
>>> ! '.format('a', 'b', 'c") # 3.1+ only
'a, b, c'
>>> ! , '.format ('a', 'b', 'c')
'c, b, a'
(N Igkss)
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(2 E30)
>>> '"/2), {1}, {0} . format (*'abc'") # unpacking argument sequence
'c, b, a'
>>> '"/[0}{1}{0}" . format ('abra', 'cad'") # arguments' indices can be repeated
'abracadabra’

ATV SE

>>> 'Coordinates: latitude}, {longitude}'.format (latitude="'37.24N"', longitude='-115.
—81W")

'Coordinates: 37.24N, -115.81W'

>>> coord = {'latitude': '37.24N', 'longitude': '-115.81W'}

>>> 'Coordinates: {latitude}, {longitude}'.format (**coord)

'Coordinates: 37.24N, -115.81W'

VIS JE

>>> c = 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)'

VIS H

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

A 95 I o1

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

XFFSCAR LA B A R TEEE

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

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

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

' centered !

>>> ' /[:#47°30)" format ('centered') # use '*' as a fill char
'***********centered***********'

B s+£, 5-£ Fl s £ ARIEEIERS:

>>> "/:4f); {:+f}" . format (3.14, -3.14) # show it always

1
J
'+3.140000; -3.140000"

[@iEEz3)
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>>> "/ 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};
'3.140000; -3.140000"

{:£}"

B 5% M S0 RARHFAIBE TN [ o7 A P

>>> # format also supports binary numbers

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

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

>>> "int: {0:d}; hex: {0:#x}; oct: {0:#0}; bin: {0:#b}".format (42)
'int: 42; hex: 0Ox2a; oct: 0052; bin: 0b101010"

M HIZ S T B

>>> ' {:, }'" . format (1234567890)
'1,234,567,890"

BRI

>>> points = 19

>>> total = 22

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

R A R 2 e SR AL

>>> import datetime

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

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

IRES RS IR7:

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

'left<<<<<!

"IN rcenter NN

'>>>>>>>>>>>right’

>>>

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

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

'COAB0001"

>>> int (_, 16)

3232235521

>>>

>>> width = 5

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

print ('{0:{width}{base}}'.format (num, base=base, width=width), end=

print ()

5 5 5 101
6 6 6 110

")
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(L)
7 7 7111
8 8 10 1000
9 9 11 1001
10 A 121010
11 B 13 1011

6.1.4 #EiRFFFER

Template strings provide simpler string substitutions as described in PEP 292. A primary use case for template strings is
for internationalization (i18n) since in that context, the simpler syntax and functionality makes it easier to translate than
other built-in string formatting facilities in Python. As an example of a library built on template strings for i18n, see the
flufl.i18n package.

BB FAF R SRR AOBRIe, BH DA AL

o SSONFE AR BB RANT S,

o Sidentifier JEr#lk HOFF, BERILE —N&K "identifier™ WMLGTEE. FEBIATE O,
"identifier" FRIIHIEE ASCH FHE Y (f4E FRIZK) HMMF/H, AP KRNE, AT
RIS, ASCH FEE I3k o 78 $ FARFZ RN — AN IEVRIRAF AR 20 (0 R 4245

e ${identifier} ZT Sidentifier. 4 5{IfF J5 BIRE A RN E SRR 5 AT — 5 bR
PP T, Bl "${noun}ification",

E??‘?%E‘J/ﬁ\{mfﬁﬁtﬂ f)m $ 3{%@?&5‘]&V&lueErroro
string B TSI S E Template 2. Template 5 FAI¥A:
class string.Template (template)
MM AHEZ— SR T 5
substitute (mapping={}, /, **kwds)
PTG, IR 0] — AN 747 H . mapping 9T R MRS G, He A (0 BRERF D RCASEAR ) o5 24
s F AR ] AR S S8, P SRR B, AT . 24 [RIINSS H mapping 1 kwds Ff:
HAFAEESEN), WA kwds FRy 5 AEAF LG

safe_substitute (mapping={}, /, **kwds)
FWh Tsubstitute (), NEZAZWRA G OLFFKRLE mapping F kwds 4R F], K25l
KEKeyError fH, M@RF IG5 MR IS S R FESS RF AR b i — S substitute ()
1) 22 TR AT AAE AR 00 T s B S RFfETER bR ] $ TR 5] & valueError,

W EgaN s, N BRI AT e A AR oA R, (R SRR [m] ml B P A HR AN 2
Bl E—1TFE. MNP —FHFKU, safe_substitute () WAEERABR 1204, R BRI
oA R AR, BIANE S 2 R FRAT . AR AYER S BOR 2 YA Python ARIRFFAY 4

(VSR

Template [RBIBIRME—A> A Xl fmrk:

template
XA R AR template ZRBAENIXR . — BRI, RAMIZBEE, (HHF AR ZR A
BEVTI o

AR Ay i AL ) 75 81 -

>>> from string import Template

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

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

(Rt
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(£ 50

>>> 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